OSHA  Standards  for  the 
Construction  Industry 


Promulgated  by  the  Occupational 
Safety  and  Health  Administration 
United  States  Department  of  Labor 


ASSOCIATED  BUILDERS 
AND  CONTRACTORS,  INC. 

Rocky  Mountain  Chapter 

789  Sherman  St.,  #370 

Denver,  CO  80203 

(303)  832-5812     Fax:  (303)  832-5813 

safety@abcrmc.org 


OSHA  Standards  for  the 
Canstructian  Industry 


(29  CFR  PART  1926) 

With  Amendments  as  of  January  2005 

Promulgated  by  the  Occupational 
Safety  and  Health  Administration 
United  States  Department  of  Labor 

CCH  Editorial  Staff  Publication 


(CCH 


CCH  INCORPORATED 
Chicago 

A  WoltersKluwer  Company 


®^GCIUr^3-s 


Publisher:  Paul  Gibson.  J.D. 

Director.  HHH  Editorial:  Jefl  Retnholtz,  J.D. 

Managing  Editors:  Joy  Waltemath.  J.D..  David  Stephanldes,  J.D 

Coordinating  Editor:  Debra  Levin.  J.D. 

Production  Coordinators:  Theresa  J.  Jensen.  Kathleen  M.  McEnroe 

Cover  Design:  Craig  Arritola 

Interior  Design:  Erika  E.  Lenz 

Layout:  Jason  Wommack 


This  publication  is  designed  to  provide  accurate  and  authoritative  information  in  regard  to  the 
subject  matter  covered.  It  is  sold  with  the  understanding  that  the  publisher  is  not  engaged 
in  rendering  legal,  accounting,  or  other  professional  service.  If  legal  advice  or  other  expert  as- 
sistance is  required,  the  services  of  a  competent  professional  person  should  be  sought. 


ISBN  0-8080-1256-8 

c  2005  CCH  INCORPORATED 

4025  W.  Peterson  Ave. 

Chicago,  IL  60646-6085 

1  800  248  3248 

www.safety.cch.com 


No  claim  is  made  to  original  government  works:  however,  the  gathering,  compilation,  mag- 
netic translation,  digital  conversion,  and  arrangement  of  such  materials,  the  historical, 
statutory,  and  other  notes  and  references,  as  well  as  commentary  and  materials  in  this 
Product  or  Publication,  are  subject  to  CCH's  copyright. 


All  Rights  Reserved 

Printed  in  the  United  States  of  America 


About  This  Book 


This  book  contains  the  occupational  safety  and  health  standards  for  the  construction 
industry  promulgated  by  the  Occupational  Safety  and  Health  Administration  (OSHA), 
effective  January  5,  2005.  Although  this  is  not  an  official  OSHA  publication,  it  re- 
produces the  full  text  of  regulations  contained  in  the  official  OSHA  government  version  at 
Title  29  of  the  Code  of  Federal  Regulations  (CFR)  Part  1926.  Also  included  in  this  book  are 
Part  1903  regulations  governing  inspections,  citations,  and  proposed  penalties;  Part  1904 
regulations  covering  occupational  injury  and  illness  recordkeeping  and  reporting;  and  Part 
1990  carcinogen  policy  and  model  standards.  Additionally,  §5(a)  of  the  Occupational  Safety 
and  Health  Act  of  1970  (the  "General  Duty"  clause)  has  been  incorporated. 

Excerpts  from  Part  1910.  Throughout  the  construction  standards,  there  are  cross-refer- 
ences to  corresponding  sections  of  the  Part  1910  general  industry  standards.  For  your 
convenience,  the  editors  of  this  book  have  inserted  the  complete  text  of  selected  general 
industry  standards  and.  where  they  exist,  corresponding  appendices.  These  additional 
1910  standards  can  be  found  in  the  Appendices  section  at  the  end  of  this  book.  A  table 
("Excerpts  from  1910 — CCH's  "In-Place  Reporting")  is  located  at  pp.  xiii — xiv  to  help  you 
find  the  federal  government's  Part  1926  cross  references  to  the  general  industry  standards. 
The  1910  standards  that  have  been  added  to  this  edition  are: 

1910.12  Construction  Work 

1910.19  Special  Provisions  for  Air  Contaminants 

1910.132  General  Requirements  (Personal  Protective  Equipment) 

1910.136  Occupational  Foot  Protection 

1910.137  Electrical  Protective  Devices 
1910.147  Lockout/Tagout  (plus  1910.147A-Appendix) 
1910.178  Powered  Industrial  Trucks — Expanded  Coverage 

1910.332  Training- -Electrical 

1910.333  Selection  and  Use  of  Work  Practices 
1910.335  Safeguards  for  Personal  Protection 
1910.1030  Bloodborne  Pathogens. 

Respiratory  Protection  Standard  additions.  OSHA  added  a  quantitative  fit  testing  meth- 
odology known  as  a  controlled  negative  pressure  REDON  fit  testing  protocol  to  Appendix  A 
of  the  Respiratory  Protection  Standard,  29  CFR  1910.134.  The  change  affects  respiratory 
protective  standards  for  general  industry  and  construction.  The  protocol  requires  three 
different  test  exercises  to  be  performed  after  which  the  test  subject  redons  the  respirator 
two  times.  Some  editorial  and  minor  technical  changes  are  also  included.  The  changes  are 
effective  September  3.  2004. 

Sarbanes-Oxley  Employee  Protections.  A  new  rule  published  at  29  CFR  1980  contains 
procedures  for  handling  discrimination  complaints  made  to  OSHA.  as  governed  by  the 
whistleblower  employee  protections  of  Sec.  806  of  the  Corporate  and  Criminal  Fraud  Ac- 
countability Act  of  2002  also  known  as  Sarbanes-Oxley.  The  new  rules  apply  to  employment 
in  construction  and  general  industry.  Section  806  and  the  rules  imlementing  it  protect 
employees  who  provide  information  to  the  employer,  a  federal  agency  or  Congress  about 
violations  of  federal  law  relating  to  fraud  against  shareholders  from  retaliation  by  those 
companies  with  registered  securities  or  required  to  file  reports  with  the  Securities  and 
Exchange  Commission  and  by  an  officer,  employee,  contractor,  subcontractor  or  agent  of 
those  companies.  The  text  appears  in  the  Appendices  at  the  end  of  the  book. 

Technical  revisions.  OSHA  published  nonsubstantive  technical  revisions  to  rules  that  con- 
tained cross  references  to  portions  of  regulations  that  had  been  eliminated  or  renumbered. 
The  technical  amendments  correct  obsolete  references  in  paragraphs  (e)(l)(I)  and  (o)(5)(ii) 
of  29  CFR  1910.219  and  29  CFR  1926.307.  Also  affected  are  29  CFR  1910. 103(b)(2)(ii)(c), 
29  CFR  1910.217(c)(5)  and  29  CFR  1910.268(f)(3). 

OSHA  has  completed  Phase  II  of  its  Standards  Improvement  Project,  an  initiative  designed 
to  remove  and  revise  outdated,  duplicative,  unnecessary  or  inconsistent  language  in  its 
standards.  The  affected  construction  standards  are  29  CFR  1926.60,  29  CFR  1926.62, 
29  CFR  1926.1101  and  29  CFR  1926.1127. 


Product  enhancement-.  As  part  oi  CCH  i\<  oni'i  IRATED*s  oiigotng  efforts  to  Improve  thi 
quality  of  our  product*,  this  book  has  been  redesigned,  In  response  i"  <  ustoma  requests, 

the  editors  d  ihis  i k  have  chosen  s  brighter,  heavier  paper  to  Improve  the  brightness  and 

quality  oi  the  pages  rhe  green  highlights  emphasizing  standard  numbers  and  Important 
i  mi  i  <-nt  remain  a  continuing  feature.  Sections  have  been  tabbed  throughout  the  book;  each 
standard  numba  Includes  a  full  citation  line  In  coloi  im  ea  -    the  reformatted 

Index  h.is  been  retained,  and  Ini  ludes  page  numbers;  graphli  b  have  been  separated  from 
ic\i  by  .i  '  >>icn  border;  .mkI  the   2004  recordkeeping  forms  have  been  reproduced    Put 

thermore,  'Appendices*  contains  the  following  elemi  nta  Standards  Interpretal Letters; 

OSHA  Posters;  State  Plan  InformatJ CPL  2  0. 124  Multi  Employe]  I  Itatton  Polli  y,  and 

much  more  Any  questions  oi  suggestions  i"i  furthei  enhancements  to  this  standards 
book  in. iv  !»■  directed  lo  CCH  Health  .u id  H11111.u1  Resources  customer  service  team  mem 
bcrsat  1-800-449-9525. 

Visit  our  Safety  Website.  To  meet  our  customers'  needs  the  editors  at  CCH  INCORPORATED 
have  nealed  a  website  dedicated  solely  for  the  safety  professional.  This  website  thai  >  on 
tains  forms,  checklists,  posters,  and  relevant  topical  Information,  Isjust  the  beginning... 
As  a  CCH  subscriber,  you  are  entitled  to  the  most  current  OSHA  Information  available  As 
a  leading  safety  information  provider  It  was  only  natural  that  CCH  has  developed  a  way  to 
deliver  the  Information  that  you  need,  quicker,  efficiently,  and  In  a  format  that  you  want. 
On  the  new  website  you  will  be  able  to  obtain  and  update  OSHA  regulations  as  soon  as 
the  government  publishes  them  in  the  Federal  Register.  This  will  allow  you  to  keep  your 
OSHA  Standards  Book  current,  longer.  So  go  to  the  website:  check  often:  receive  free  safety 
tips:  use  the  forms,  checklists,  and  posters:  stay  current  with  the  latest  developments: 
and  remember  to  stay  safe! 

The  home  for  all  your  safety  needs  can  be  found  at: 

www.safety.cch.com 

Information  on  further  action.  The  CCH  Safety  Website  (www.safety.cch.com),  CCH  Employment 
Safety  and  Health  Guide  (monthly),  or  CCH  Human  Resources  Management — OSHA  Compli- 
ance (monthly)  should  be  consulted  for  further  court  and  administrative  actions,  as  well 
as  amendments  made  after  October  18.  2004.  Reports  for  these  publications  update  the 
OSHA  standards,  which  are  reproduced  in  the  CCH  Employment  Safety  and  Health  Guide 
in  their  entirety.  The  On-Line  version  of  the  CCH  Employment  Safety  and  Health  Guide  also 
contains  the  text  of  the  standards  for  states  that  have  OSHA-approved  state  plans,  selected 
environmental  safety  laws,  and  the  complete  library  of  Occupational  Safety  and  Health 
Review  Commission  decisions.  The  casebook  series  CCH  Occupational  Health  and  Safety 
Decisions  is  issued  as  an  adjunct  to  the  CCH  Employment  Safety  and  Health  Guide.  The  CCH 
Safety  Management  Handbook  provides  practical  information  for  an  effective  worker  safety  and 
health  program,  including  laws,  regulations,  OSHA  standards,  and  model  programs. 


January  2005 

CCH  INCORPORATED 
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As  a  value-added  feature,  the  editors  of  this  book  have  created  an 
"in-place  reporting"  system  that  supplements  the  construction 
standards'  cross-references  with  text  of  general  industry  stan- 
dards where  applicable.  In-place  reporting  inserts  the  complete 
text  of  each  general  industry  section/appendix  immediately  fol- 
lowing each  cross-reference.  All  incorporated  general  industry 
sections  have  a  grey  background  to  differentiate  them  from  the 


construction  industry  text.  CCH's  in-place  reporting  system  en- 
sures that  employers  in  the  construction  industry  have  access 
to  all  of  the  OSHA  requirements  that  apply  to  a  construction 
employer. 

For  your  convenience,  the  table  below  lists  all  of  the  general  in- 
dustry excerpts  inserted  in-place  throughout  this  book. 
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Authority;  Section  1 07.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333):  sees.  4.  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary  of 
Labors  Order  12-71  (36  FR  8754).  8-76  (41  FR  25059).  1-90  (55  FR 
9033).).  or  6-96  (62  FR  1 1 1).  as  applicable:  29  CFR  part  191 1. 


§1926.1  Purpose  and  scope. 

1 926. 1  (a)  This  part  sets  forth  the  safety  and  health  standards  promulgated 
by  the  Secretary  of  Labor  under  section  1 07  of  the  Contract  Work  Hours 
and  Safety  Standards  Act.  The  standards  are  published  in  subpart  C  of 
this  part  and  following  subparts. 

1926.1(b)  Subpart  B  of  this  part  contains  statements  of  general  policy 
and  interpretations  of  section  107  of  the  Contract  Work  Hours  and  Safety 
Standards  Act  having  general  applicability. 

§1926.2  Variances  from  safety  and  health  standards. 

1926.2(a)  Variances  from  standards  which  are.  or  may  be.  published  in 
this  part  may  be  granted  under  the  same  circumstances  whereunder  vari- 
ances may  be  granted  under  section  6(b)(A)  or  6(d)  of  the  Williams-Steiger 
Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  65).  The  procedures 
for  the  granting  of  variances  and  for  related  relief  under  this  part  are  those 
published  in  part  1905  of  this  title. 

1 926.2(b)  Any  requests  for  variances  under  this  section  shall  also  be  consid- 
ered requests  for  variances  under  the  Williams-Steiger  Occupational  Safety 
and  Health  Act  of  1970.  and  any  requests  for  variances  under  Williams- 
Steiger  Occupational  Safety  and  Health  Act  with  respect  to  construction 
safety  or  health  standards  shall  be  considered  to  be  also  variances  under 
the  Construction  Safety  Act.  Any  variance  from  a  construction  safety  or 
health  standard  which  is  contained  in  this  part  and  which  is  incorporated 
by  reference  in  part  1 9 1 0  of  this  title  shall  be  deemed  a  variance  from  the 
standard  under  both  the  Construction  Safety  Act  and  the  Williams-Steiger 
Occupational  Safety  and  Health  Act  of  1970. 

§1926.3  Inspections — right  of  entry. 

1 926.3(a)  It  shall  be  a  condition  of  each  contract  which  is  subject  to  section 
107  of  the  Contract  Work  Hours  and  Safety  Standards  Act  that  the  Secretary 
of  Labor  or  any  authorized  representative  shall  have  a  right  of  entry  to  any 
site  of  contract  performance  for  the  following  purposes: 

1926.3(a)(1)  To  inspect  or  investigate  the  matter  of  compliance  with  the 
safety  and  health  standards  contained  in  subpart  C  of  this  part  and  fol- 
lowing subparts;  and 

1926.3(a)(2)  To  carry  out  the  duties  of  the  Secretary  under  section  107(b) 
of  the  Act. 

1926.3(b)  For  the  purpose  of  carrying  out  his  investigative  duties  under 
the  Act.  the  Secretary  of  Labor  may.  by  agreement,  use  with  or  without  re- 
imbursement the  services,  personnel,  and  facilities  of  any  State  or  Federal 
agency.  Any  agreements  with  States  under  this  section  shall  be  similar  to 
those  provided  for  under  the  Walsh-Healey  Public  Contracts  Act  under  41 
CFR  part  50-205. 

§1926.4  Rules  of  practice  for  administrative 
adjudications  for  enforcement  of  safety 
and  health  standards. 

1926.4(a)  The  rules  of  practice  for  administrative  adjudications  for  the 
enforcement  of  the  safety  and  health  standards  contained  in  subpart  C  of 
this  part  and  the  following  subparts  shall  be  the  same  as  those  published 
in  part  6  of  this  title  with  respect  to  safety  and  health  violations  of  the  Ser- 
vice Contract  Act  of  1965  (69  Stat.  1035).  except  as  provided  in  paragraph 
(b)  of  this  section. 

1926.4(b)  In  the  case  of  debarment,  the  findings  required  by  section  107(d) 
of  the  Act  shall  be  made  by  the  hearing  examiner  or  the  Assistant  Secretary 
of  Labor  for  Occupational  Safety  and  Health,  as  the  case  may  be.  When- 
ever, as  provided  in  section  107(d)(2),  a  contractor  requests  termination  of 
debarment  before  the  end  of  the  3-year  period  prescribed  in  that  section, 
the  request  shall  be  filed  in  writing  with  the  Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  who  shall  publish  a  notice  in  the  FEDERAL 


REGISTER  that  the  request  has  been  received  and  afford  interested  persons 
an  opportunity  to  be  heard  upon  the  request,  and  thereafter  the  provisions 
of  part  6  of  this  title  shall  apply  with  respect  to  prehearing  conferences, 
hearings  and  related  matters,  and  decisions  and  orders. 

§1926.5  OMB  control  numbers  under 
the  Paperwork  Reduction  Act. 

The  following  sections  or  paragraphs  each  contain  a  collection  of  information 
requirement  which  has  been  approved  by  the  Office  of  Management  and 
Budget  under  the  control  number  listed. 


29  CFR  citation 


OMB  control  No. 


1926.33  

1218-0065 

1218-0093 

1926.52  

1218-0048 

1926.53  

1218-0103 

1926.59  

1218-0072 

1218-0183 

1926.62  

1218-0189 

1926.64  

1218-0200 

1926.65  

1218-0202 

1218-0099 

1926.152  

1218-0210 

1926.200  

1218-0132 

1926.250  

1218-0093 

1926.251  

1218-0233 

1926.403  

1218-0130 

1926.404  

1218-0130 

1926.405  ..  .       

1218-0130 

1926.407  

1218-0130 

1926.408  

1218-0130 

1926.453(a)(2)  

1218-0216 

1926.502  

1218-0197 

1926.503  1218-0197 

1926.550(a)(1)  1218-0115 

1926.550(a)(2)  1218-0115 

1926.550(a)(4)  1218-0115 

1926.550(a)(6)  1218-0113 

1926.550(a)(ll)  1218-0054 

1926.550(a)(16)  1218-0115 

1926.550(b)(2)  1218-0232 

1926.550(g)  1218-0151 

1926.552  1218-0231 

1926.652  1218-0137 

1926.703  1218-0095 

1926.800  1218-0067 

1926.803  1218-0067 

1926.900  1218-0217 

1926.903  1218-0227 

1926.1001  1218-0210 

1926.1002  1218-0210 

1926.1080  1218-0069 

1926.1081  1218-0069 

1926.1083  1218-0069 

1926.1090  1218-0069 

1926.1091  1218-0069 

1926.1101  1218-0134 

1926.1103  1218-0085 

1926.1104  1218-0084 

1926.1106  1218-0086 

1926.1107  1218-0083 

1926.1108  1218-0087 
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20  CFR  citation 


OMB  control  No. 


1926  i  L08  '218  0080 

1926  i  i  L0  12! 

L926  i  i  N  '-'|s 

1926  1112  1218-0080 

113  1218-0079 

1926.1114  1218  0088 

i  •  1218  ""II 

1926 1218-0081 

1926  I  I  17  1218-0010 

1926.1118  1218-0104 

1926  I  127  1218-0186 

1926.1128  1218-0129 

1926.1129  1218-0128 

1926.1144  1218-0101 

1926.1145  1218-0126 

1926.1147  1218-0108 

1926.1148  1218-0145 


[61  FR  5509.  Feb.  1 3, 1 996.  as  amended  at  63  FR  381 4,  Jan.  27. 1 998;  63  FR  1 3340.  Mar. 
1 9.  1 998;  63  FR  1 7094,  Apr.  8, 1 998;  64  FR  1 881 0.  Apr.  1 6. 1 999] 
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Q 


Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333). 


D 


§1926.10  Scope  of  subpart. 

1 926. 1 0(a)  This  subpart  contains  the  general  rules  of  the  Secretary  of  Labor 
interpreting  and  applying  the  construction  safety  and  health  provisions  of 
section  107  of  the  Contract  Work  Hours  and  Safety  Standards  Act  (83  Stat. 
96).  Section  107  requires  as  a  condition  of  each  contract  which  is  entered 
into  under  legislation  subject  to  Reorganization  Plan  Number  14  of  1950 
(64  Stat.  1267).  and  which  is  for  construction,  alteration,  and/or  repair, 
including  painting  and  decorating,  that  no  contractor  or  subcontractor 
contracting  for  any  part  of  the  contract  work  shall  require  any  laborer  or 
mechanic  employed  in  the  performance  of  the  contract  to  work  in  sur- 
roundings or  under  working  conditions  which  are  unsanitary,  hazardous,  or 
dangerous  to  his  health  or  safety,  as  determined  under  construction  safety 
and  health  standards  promulgated  by  the  Secretary  by  regulation. 

§1926.11  Coverage  under  section  103 

of  the  act  distinguished. 
1 926. 1 1  (a)  Coverage  under  section  103.  It  is  important  to  note  that  the 
coverage  of  section  107  differs  from  that  for  the  overtime  requirements  of 
the  Contract  Work  Hours  and  Safety  Standards  Act.  The  application  of  the 
overtime  requirements  is  governed  by  section  103.  which  subject  to  spe- 
cific exemptions,  includes:  (1)  Federal  contracts  requiring  or  invoking  the 
employment  of  laborers  or  mechanics  (thus  including,  but  not  limited  to. 
contracts  for  construction),  and  (2)  contracts  assisted  in  whole  or  in  part 
by  Federal  loans,  grants,  or  guarantees  under  any  statute  "providing  wage 
standards  for  such  work."  The  statutes  "providing  wage  standards  for  such 
work"  include  statutes  for  construction  which  require  the  payment  of  min- 
imum wages  in  accordance  with  prevailing  wage  findings  by  the  Secretary 
of  Labor  in  accordance  with  the  Davis-Bacon  Act.  A  provision  to  section  103 
excludes  from  the  overtime  requirements  work  where  the  Federal  assistance 
is  only  in  the  form  of  a  loan  guarantee  or  insurance. 

1 926. 1 1  (b)  Coverage  under  section  1 07.  To  be  covered  by  section  1 07  of 
the  Contract  Work  Hours  and  Safety  Standards  Act.  a  contract  must  be  one 
which  (1)  is  entered  into  under  a  statute  that  is  subject  to  Reorganization 
Plan  No.  14  of  1950  (64  Stat.  1267);  and  (2)  is  for  "construction,  alteration, 
and/or  repair,  including  painting  and  decorating." 

§1926.12  Reorganization  Plan  No.  14  of  1950. 

1926.12(a)  General  provisions.  Reorganization  Plan  No.  14  of  1950 
relates  to  the  prescribing  by  the  Secretary  of  Labor  of  "appropriate  stan- 
dards, regulations,  and  procedures"  with  respect  to  the  enforcement  of 
labor  standards  under  Federal  and  federally  assisted  contracts  which  are 
subject  to  various  statutes  subject  to  the  Plan.  The  rules  of  the  Secretary 
of  Labor  implementing  the  Plan  are  published  in  part  5  of  this  title.  Briefly, 
the  statutes  subject  to  the  Plan  include  the  Davis-Bacon  Act.  including  its 
extension  to  Federal-aid  highway  legislation  subject  to  23  U.S.C.  1 13.  and 
other  statutes  subject  to  the  Plan  by  its  original  terms,  statutes  by  which 
the  Plan  is  expressly  applied,  such  as  the  Contract  Work  Hours  Standards 
Act  by  virtue  of  section  1 04(d)  thereof. 

1926.12(b)  The  Plan.  (1)  The  statutes  subject  to  Reorganization  Plan  No.  14 
of  1950  are  cited  and  briefly  described  in  the  remaining  paragraphs  of  this 
section.  These  descriptions  are  general  in  nature  and  not  intended  to  convey 
the  full  scope  of  the  work  to  be  performed  under  each  statute.  The  individual 
statutes  should  be  resorted  to  for  a  more  detailed  scope  of  the  work. 

1926. 12(b)(2)  Federal-Aid  Highway  Acts.  The  provisions  codified  in  23  U.S.C. 
1 13  apply  to  the  initial  construction,  reconstruction,  or  improvement  work 
performed  by  contractors  or  subcontractors  on  highway  projects  on  the  Fed- 
eral-aid systems,  the  primary  and  secondary,  as  well  as  their  extensions  in 
urban  areas,  and  the  Interstate  System,  authorized  under  the  highway  laws 
providing  for  the  expenditure  of  Federal  funds  upon  the  Federal-aid  system. 
As  cited  in  4 1  Op.  AG.  488.  496.  the  Attorney  General  ruled  that  the  Federal- 
Aid  Highway  Acts  are  subject  to  Reorganization  Plan  No.  14  of  1950. 

1926.12(b)(3)  National  Housing  Act{12  U.S.C.  1713.  1715a.  1715e.  1715k. 
1715Hd){3)  and  (4).  1715v.  1715w.  1715x.  1743.  1747.  1748.  1748h-2. 
1750g.  1715Hmi).  1715z[fl(l).  1715x1.  1715y{d).  Subchapter  IxA  and 


lx-B.  1 715z-7).  This  act  covers  construction  which  is  financed  with  assis- 
tance by  the  Federal  Government  through  programs  of  loan  and  mortgage 
insurance  for  the  following  purposes: 

1 926. 1 2(b)(3)(i)  Rental  Housing— Section  1713  provides  mortgage  and  insur- 
ance on  rental  housing  of  eight  or  more  units  and  on  mobile-home  courts. 

1 926.1 2(b)(3)(H)  Section  1715a— Repealed. 

1 926. 1 2(b)(3)(i i i)  Cooperative  Housing — Section  1 7 1 5e  authorizes  mortgage 
insurance  on  cooperative  housing  of  five  or  more  units  as  well  as  supple- 
mentary loans  for  improvement  of  repair  or  resale  of  memberships. 

1926.12(b)(3)(iv)  Urban  Renewal  Housing — Section  1715k  provides  mort- 
gage insurance  on  single  family  or  multifamily  housing  in  approved  urban 
renewal  areas. 

1 926. 1 2(b)(3)(v)  Low  or  Moderate  Income  Housing— Section  1 7 1 5L(d)  (3)  and 
(4)  insures  mortgages  on  low-cost  single  family  or  multifamily  housing. 

1926.12(b)(3)(vi)  Housing  for  Elderly— Section  1715v  provides  mortgage 
insurance  on  rental  housing  for  elderly  or  handicapped  persons. 

1926.12(b)(3)(vii)  Nursing  Homes — Section  1715w  authorizes  mortgage 
insurance  on  nursing  home  facilities  and  major  equipment. 

1926.12(b)(3)(viii)  Experimental  Housing — Section  1715x  provides  mort- 
gage insurance  on  single  family  or  multifamily  housing  with  experimental 
design  of  materials. 

1926.12(b)(3)(ix)  War  Housing  Insurance— Section  1743  not  active. 

1926.12(b)(3)(x)  Yield  Insurance — Section  1747  insures  investment  returns 
on  multifamily  housing. 

1926.12(b)(3)(xi)  Armed  Services  Housing— Section  1748b  to  assist  in  re- 
lieving acute  shortage  and  urgent  need  for  family  housing  at  or  in  areas 
adjacent  to  military  installations. 

1926.1 2(b)(3)(xii)  Defense  Housing  for  Impacted  Areas— Section  1748h-2  pro- 
vides mortgage  insurance  on  single  family  or  multifamily  housing  for  sale  or 
rent  primarily  to  military  or  civilian  personnel  of  the  Armed  Services.  National 
Aeronautics  and  Space  Administration,  or  Atomic  Energy  Commission. 

1926.12(b)(3)(xiii)  Defense  Rental  Housing — Section  1750g  provides  for 
mortgage  insurance  in  critical  defense  housing  areas. 

1 926. 1 2(b)(3)(xiv)  Rehabilitation— Section  1 7 1 5L  (h)(  1 )  provides  mortgage  in- 
surance for  nonprofit  organizations  to  finance  the  purchase  and  rehabilitation 
of  deteriorating  or  substandard  housing  for  subsequent  resale  to  low-income 
home  purchasers.  There  must  be  located  on  the  property  five  or  more  single 
family  dwellings  of  detached,  semidetached,  or  row  construction. 

1926.12(b)(3)(xv)  Homeowner  Assistance — Section  1715Z(j)(l)  authorizes 
mortgage  insurance  to  nonprofit  organizations  or  public  bodies  or  agencies 
executed  to  finance  sale  of  individual  dwellings  to  lower  income  individuals  or 
families.  Also  includes  the  rehabilitation  of  such  housing  if  it  is  deteriorating 
or  substandard  for  subsequent  resale  to  lower  income  home  purchasers. 

1 926.1 2(b)(3)(xvi)  Rental  Housing  Assistance — Section  1715Z-1  authorizes 
mortgage  insurance  and  interest  reduction  payments  on  behalf  of  owners 
of  rental  housing  projects  designed  for  occupancy  by  lower  income  families. 
Payments  are  also  authorized  for  certain  State  or  locally  aided  projects. 

1 926.1 2(b)(3)(xvii)  Condominium  Housing — Section  1715y(d)  provides  mort- 
gage insurance  on  properly  purchased  for  the  development  of  building  sites. 
This  includes  waterlines  and  water  supply  installations,  sewer  lines  and 
sewage  disposal  installations,  steam,  gas.  and  electrical  lines  and  instal- 
lations, roads,  streets,  curbs,  gutters,  sidewalks,  storm  drainage  facilities, 
and  other  installations  or  work. 

1926.12(b)(3)(xviii)  Group  Medical  Practice  Facilities— Subchapter  LX-B 
authorizes  mortgage  insurance  for  the  financing  of  construction  and  equip- 
ment, of  facilities  for  group  practice  of  medicine,  optometry,  or  dentistry. 

1926.12(b)(3)(xix)  Nonprofit  Hospitals — 1715z-7  authorizes  mortgage  insur- 
ance to  cover  new  and  rehabilitated  hospitals,  including  initial  equipment. 

1926.12(b)(4)  Hospital  Survey  and  Construction  Act.  as  amended  by  the 
Hospital  and  Medical  Facilities  Amendments  of  1964  (42  U.S.C.  291e).  The 
provisions  of  this  Act  cover  construction  contracts  made  by  State  or  local 
authorities  or  private  institutions  under  Federal  grant-in-aid  programs  for 
the  construction  of  hospitals  and  other  medical  facilities. 
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1928.12(b)(5)  fedsrolAOpot  I  i  I4(W)  (he  art  provides  gi 

in  ,ii<i  funds  foi  airport  construction  limited  to  general  lib  preparation 
runways,  taxlwaya,  .1  pi  cms  lighting  appurtenant  thereto  and  Are,  rest  tie, 

.mil  maintenance  bulldlnga    the  ad  excludes structlo tended  foi 

1  puiihi  parking  facility  foi  utomobllea  and  the  cost  ol 

construction  of  ail)  part  of  an  airport  building  except  such  ol  those  build 
Ings  or  parts  ol  buildings  i"  bouse  faculties  01  •  "  thitles  dlrei  ii\  n  lated  i" 
the  safetj  "i  persons  .11  the  airport 

1926.12(b)(6)  Housing  Act  oj  1949(42  U.S.(    1409)  Conatrud ontracta 

awarded  bj  local  authorities  financed  with  the  assistance  ol  loans  and 
hi.  1 1  lis  iii mi  iii,'  Federal  1  tova nment,  ffae  construction  prog)  ma    an  foi 

slum  clearance  and  urban  renewal  which  Includes  rehabllltal gi 

nelghboihood  development  programs,  neighborhood  renewal  plans,  rum 

iinmin  renewal,  de Iltlon  projects,  and  assistance  for  Mlghtffd  areas. 

See  the  Housing  Act  ol  L964,  paragraph  (b)(21)  ol  iiiis  section,  concerning 
financial  assistance  foi  low  renl  housing  for  domestic  farm  labor. 

1926.12(b)(7)  School  Survey  and  Construction  Act  qj  1950  (20  U.S.C.  636). 
Ilns  act  provides  foi  .1  Federal  granl  In  aid  program  Id  assist  In  the  con- 
struction ol  schools  in  federally  affected  areas 

1926.12(b)(8)  Defense  Housing  &  Community  Facilities  &  Si-rvices  Act  of 
1951  [42  U.S.C.  15920.  InactlveProgt.ini 

1926.12(b)(9)  United  States  Housing  Act  of  1937  (42  U.S.C.  1416).  This 
statute  covers  the  i  onstructlon  of  low-rent  public  housing  and  slum  clear- 
ance projects  awarded  by  local  authorities.  These  projects  are  financed 
uiih  the  assistance  of  loans  and  grants  from  the  Federal  Government.  The 
shun  clearance  is  the  demolition  and  removal  ol  buildings  from  any  slum 
area  to  be  used  for  a  low-rent  housing  project. 

1 926. 1 2(b)(1 0)  Federal  Civil  Defense  Act  of  1 950  (50  U.S.C.  App.  228 1 ).  This 
act  provides  for  Federal  assistance  to  the  several  States  and  their  politi- 
cal subdivisions  in  the  field  of  civil  defense  which  includes  procurement. 
construction,  leasing,  or  renovating  of  materials  and  facilities. 

1926.12(b)(11)Delau>areRt'MerBasuiComparf(sec.  15.1,  75Stat.  714). This 
joint  resolution  creates,  by  intergovernmental  compact  between  the  United 
States.  Delaware.  New  Jersey.  New  York,  and  Pennsylvania,  a  regional 
agency  for  planning,  conservation,  utilization,  development,  management 
and  control  of  the  water  and  related  sources  of  the  Delaware  River. 

1926.12(b)(12)  Cooperative  Research  Act  (20  U.S.C.  332a[c)).  This  act 
provides  Federal  grants  to  a  university,  college,  or  other  appropriate  pub- 
lic or  nonprofit  private  agency  or  institution  for  part  or  all  of  the  cost  of 
constructing  a  facility  for  research  or  for  research  and  related  purposes. 
Research  and  related  purposes  means  research,  research  training,  surveys, 
or  demonstrations  in  the  field  of  education,  or  the  dissemination  of  infor- 
mation derived  therefrom,  or  all  of  such  activities,  including  (but  without 
limitation)  experimental  schools,  except  that  such  term  does  not  include 
research,  research  training,  surveys,  or  demonstrations  in  the  field  of  sec- 
tarian instruction  or  the  dissemination  of  information  derived  therefrom. 
Construction  includes  new  buildings,  and  the  acquisition,  expansion,  re- 
modeling, replacement,  and  alteration  of  existing  buildings  and  the  equip- 
ping of  new  buildings  and  existing  buildings. 

1926.12(b)(  13)  Health  Professions  Educational  Assistance  Act  of  1963  (42 
U.S.C.  292d  (c)(4).  293a(c)(5)).  The  provisions  of  this  act  provide  for  grants 
to  assist  public  and  nonprofit  medical,  dental,  and  similar  schools  for  the 
construction,  expansion,  or  renovation  of  teaching  facilities. 

1926.12(b)(14)  Mental  Retardation  Facilities  Construction  Act  (42  U.S.C. 
295(a)(2)(D).  2662(5).  2675(a)(5)).  This  act  authorizes  Federal  financial  as- 
sistance in  the  construction  of  centers  for  research  on  mental  retardation 
and  related  aspects  of  human  development,  of  university-affiliated  facilities 
for  the  mentally  retarded  and  of  facilities  for  the  mentally  retarded. 

1926.12(b)(15)  Community  Mental  Health  Centers  Act  (42  U.S.C.  2685(a)(5)). 
This  act  authorizes  Federal  grants  for  the  construction  of  public  and  other 
nonprofit  community  mental  health  centers. 

1926.12(b)(16)  Higher  Education  Facilities  Act  of  1963  (20  U.S.C.  753).  This 
act  authorizes  the  grant  or  loan  of  Federal  funds  to  assist  public  and  other 
nonprofit  institutions  of  higher  education  in  financing  the  construction, 
rehabilitation,  or  improvement  of  academic  and  related  facilities  in  under- 
graduate and  graduate  schools. 

1926.12(b)(17)  Vocational  Educational  Act  of  1963  (20  U.S.C.  35f).  This  act 
provides  for  Federal  grants  to  the  various  States  for  construction  of  area 
vocational  education  school  facilities. 
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1926.12(b)(20)(i)  Authorizes  Federal  .issisl.un  e  Inr  I  onslnii  lion  ol  projects. 
buildings  and  works  which  will  provide  young  men  and  women  In  rural  and 

urban  residential  centers  with  education,  vocational  training,  and  useful 
work  experleni  e  (Title  I). 

1 926. 12(b)(20Kii)  Authorizes  financial  asslslai  n  efol  I  onstrui  i  ioi  i  work  planned 

and  carried  out  a)  the  community  level  for  antipovcrty  programs  (Title  ill 

1 926. 1 2(b)(20)(ii)(a)  Authorizes  loans  to  low  income  rural  families  by  assist- 
ing them  to  acquire  or  improve  real  estale  or  reduce  in<  umbram  MOT  end 
Improvements  thereon,  and  to  participate  in  cooperaUve  associaUons  and/or 
to  finance  nonagricultural  enterprises  which  will  enable  such  famil: 
supplement  theli  Income  (Title  nil. 

1926.12(b)(20)(ii)(b)  Authorizes  loans  to  local  cooperative  associations  fur- 
nishing essential  processing,  purchasing,  or  marketing  services,  supplies, 
or  facilities  predominantly  to  low-income  rural  families  (Title  III): 

1 926. 1 2(b)(20)(ii)(c)  Authorizes  financial  assistance  to  States,  political  subdi- 
visions of  States,  public  and  nonprofit  agencies,  institutions,  organizations, 
farm  associations,  or  individuals  in  establishing  housing,  sanitation,  edu- 
cation, and  child  day-care  programs  for  migrants  and  other  seasonally 
employed  agricultural  employees  and  their  families  (Title  III). 

1 926. 1 2(b)(20)(iii)  Authorizes  loans  or  guarantees  loans  to  small  businesses 
for  construction  work  (Title  IV). 

1926.12(b)(20)(iv)  Authorizes  the  payment  of  the  cost  of  experimental, 
pilot,  or  demonstration  projects  to  foster  State  programs  providing  con- 
struction work  experience  or  training  for  unemployed  fathers  and  needy 
people  (Title  V). 

1 926. 12(b)(21)  Housing  Act  of  1964  (42  U.S.C.  1486(f);  42  U.S.C.  1452b(e)). 
Provides  financial  assistance  for  low-rent  housing  for  domestic  farm  labor. 
The  Act  further  provides  for  loans,  through  public  or  private  agencies,  where 
feasible,  to  owners  or  tenants  of  property  in  urban  renewal  areas  to  finance 
rehabilitation  required  to  conform  the  property  to  applicable  code  require- 
ments or  carry  out  the  objectives  of  the  urban  renewal  plan  for  the  area. 

1926.1 2(b)(22)  The  Commercial  Fisheries  Research  and  Development  Act  of 
1964  (16  U.S.C.  779e(b)).  This  Act  authorizes  financial  assistance  to  State 
agencies  for  construction  projects  designed  for  the  research  and  development 
of  the  commercial  fisheries  resources  of  the  Nation. 

1926.12(b)(23)  The  Nurse  Training  Act  of  1964  (42  U.S.C.  296a(b)(5)).  This 
act  provides  for  grants  to  assist  in  the  construction  of  new  facilities  for  col- 
legiate, associate  degree,  and  diploma  schools  of  nursing,  or  replacement 
or  rehabilitation  of  existing  facilities  of  such  schools. 

1 926. 1 2(b)(24)  Elementary  and  Secondary  Education  Act  of  1 965  (20  U.S.C. 
24 1L  848).  The  purpose  of  the  act  is  to  provide  financial  assistance  to  local 
educational  agencies  serving  areas  with  concentrations  of  children  from 
low-income  families  for  construction  in  connection  with  the  expansion  or 
improvement  of  their  educational  programs. 

1 926.1 2(b)(25)  Federal  Water  Pollution  Control  Act.  as  amended  by  the  Wa- 
ter Quality  Act  of  1965  (3  U.S.C.  466e\g)).  Provides  for  financial  assistance 
to  States  or  municipalities  for  construction  of  facilities  in  connection  with 
the  prevention  and  control  of  water  pollution.  This  includes  projects  that 
will  control  the  discharge  into  any  waters  of  untreated  or  inadequately 
treated  sewage. 

1926.12(b)(26)  Appalachian  Regional  Development  Act  of  1965  (40  U.S.C. 
App.  402).  Authorizes  Federal  assistance  in  the  construction  of  an  Ap- 
palachian development  highway  system:  construction  of  multicounty 
demonstration  health  facilities,  hospitals,  regional  health,  diagnostic 
and  treatment  centers,  and  other  facilities  for  health:  seal  and  fill  voids 
in  abandoned  mines  and  to  rehabilitate  strip  mine  areas:  construction  of 
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school  facilities  for  vocational  education;  and  to  assist  in  construction  of 
sewage  treatment  works. 

1926.12(b)(27)  National  Technical  Institute  for  the  Deaf  Act  (20  U.S.C. 
684(b)(5)).  Provides  for  financial  assistance  for  institutions  of  higher 
education  for  the  establishment,  construction,  including  equipment  and 
operation,  of  a  National  Institution  for  the  Deaf. 

1926.12{b){28)  Housing  Act  of  1959  (12  U.S.C.  1701(q)(c)(3)).  This  act 
authorizes  loans  to  nonprofit  corporations  to  be  used  for  the  construction 
of  housing  and  related  facilities  for  elderly  families.  Also,  the  provisions 
of  the  act  provide  for  rehabilitation,  alteration,  conversion  or  improve- 
ment of  existing  structures  which  are  otherwise  inadequate  for  proposed 
dwellings  used  by  such  families. 

1926.12(b)(29)  College  Housing  Act  of  1950.  as  amended  (12  U.S.C. 
1 749aif)).  This  act  provides  for  Federal  loans  to  assist  educational  insti- 
tutions in  providing  housing  and  other  educational  facilities  for  students 
and  faculties. 

1926.12(b)(30)  Housing  and  Urban  Development  Act  of  1965  (42  U.S.C. 
1500c-3.  3107).  This  act  provides  for  Federal  assistance  for  the  fol- 
lowing purposes: 

1926.12(b)(30)(i)  Grants  to  States  and  local  public  bodies  to  assist  in 
any  construction  work  to  be  carried  out  under  the  open-space  land  and 
urban  beautlfication  provisions  contained  therein.  It  provides  for  parks 
and  recreation  areas,  conservation  of  land  and  other  natural  resources, 
and  historical  and  scenic  purposes. 

1 926.1 2(b)(30)(ii)  Grants  to  local  public  bodies  and  agencies  to  finance 
specific  projects  for  basic  public  water  facilities  (including  works  for  the 
storage,  treatment,  purification,  and  distribution  of  water),  and  for  basic 
public  sewer  facilities  (other  than  "treatment  works"  as  defined  in  the 
Federal  Water  Pollution  Control  Act). 

1926.12(b)(30)(iii)  Grants  to  any  local  public  body  or  agency  to  assist  in 
financing  neighborhood  facilities.  These  facilities  must  be  necessary  for 
carrying  out  a  program  of  health,  recreational,  social,  or  similar  com- 
munity service  and  located  so  as  to  be  available  for  the  use  of  the  area's 
low  or  moderate  income  residents. 

1926.12(b)(31)  National  Foundation  on  the  Arts  and  the  Humanities  Act 
of  1965  (20  U.S.C.  954(k)).  The  act  establishes  the  "National  Foundation 
on  the  Arts  and  the  Humanities"  which  may  provide  matching  grants  to 
groups  (nonprofit  organizations  and  State  and  other  public  organizations) 
and  to  individuals  engaged  in  creative  and  performing  arts  for  the  entire 
range  of  artistic  activity,  including  construction  of  necessary  facilities. 

1 926.1 2(b)(32)  Public  Works  and  Economic  Development  Act  of  1965 
(42  U.S.C.  3222).  This  act  provides  for  Federal  assistance  for  the  fol- 
lowing purposes: 

1926.12(b)(32)(i)  Grants  for  the  acquisition  or  development  of  land  or 
improvements  for  public  works  or  development  facility  usage  in  rede- 
velopment areas.  It  authorizes  loans  to  assist  in  financing  the  purchase 
or  development  of  land  for  public  works  which  will  assist  in  the  creation 
of  long-term  employment  opportunities  in  the  area. 

1926.1 2(b)(32)(ii)  Loans  for  the  purchase  or  development  of  land  and  fa- 
cilities (including  machinery  and  equipment)  for  industrial  or  commercial 
usage  within  redevelopment  areas:  guarantee  of  loans  for  working  capital 
made  to  private  borrowers  by  private  lending  institutions  in  connection 
with  direct  loan  projects;  and  to  contract  to  pay  to,  or  on  behalf  of.  business 
entities  locating  in  redevelopment  areas,  a  portion  of  the  interest  costs 
which  they  incur  in  financing  their  expansions  from  private  sources. 

1 926.1 2(b)(32)(iii)  Loans  and  grants  to  create  economic  development  cen- 
ters within  designated  county  economic  development  districts. 

1926.12(b)(33)  High-Speed  Ground  Transportation  Study  (40  U.S.C. 
1636(b)).  This  act  provides  for  financial  assistance  for  construction  ac- 
tivities in  connection  with  research  and  development  of  different  forms 
of  high-speed  ground  transportation  and  demonstration  projects  relating 
to  intercity  rail  passenger  service. 

1 926. 1 2(b)(34)  Heart  Disease.  Cancer  and  Stroke  Amendments  of  1 965  (42 
U.S.C.  299(b)(4)).  This  act  provides  for  grants  to  public  or  nonprofit  private 
universities,  medical  schools,  research,  institutions,  hospitals,  and  other 
public  and  nonprofit  agencies  and  institutions,  or  associations  thereof 
to  assist  in  construction  and  equipment  of  facilities  in  connection  with 
research,  training,  demonstration  of  patient  care,  diagnostic  and  treat- 
ment related  to  heart  disease,  cancer,  stroke,  and  other  major  diseases. 


1926.12(b)(35)  Mental  Retardation  Facilities  and  Community  Mental  Health 
Centers  Construction  Act  Amendments  of  1965  (20  U.S.C.  618(g)).  These  pro- 
visions provide  for  grants  to  institutions  of  higher  education  for  construction 
of  facilities  for  research  or  for  research  and  related  purposes  relating  to 
education  for  mentally  retarded,  hard  of  hearing,  deaf,  speech  impaired,  visu- 
ally handicapped,  seriously  emotionally  disturbed,  crippled,  or  other  health 
impaired  children  who  by  reason  thereof  require  special  education. 

1926.12(b)(36)  Vocational  Rehabilitation  Act  Amendments  of  1965 
(29  U.S.C.  41a(b)(4)).  This  act  authorizes  grants  to  assist  in  meeting 
the  costs  of  construction  of  public  or  other  nonprofit  workshops  and 
rehabilitation  facilities. 

1926.12(b)(37)  Clean  Air  and  Solid  Waste  Disposal  Acts  (42  U.S.C.  3256). 
This  act  provides  for  financial  assistance  to  public  (Federal.  State,  inter- 
state, or  local)  authorities,  agencies,  and  institutions,  private  agencies 
and  institutions,  and  individuals  in  the  construction  of  facilities  for 
solid-waste  disposal.  The  term  construction  includes  the  installation  of 
initial  equipment. 

1926.12(b)(38)  Medical  Library  Assistance  Act  of  1965  (42  U.S.C.  280b- 
3(b)(3)).  This  act  provides  for  grants  to  public  or  private  non-profit  agencies 
or  institutions  for  the  cost  of  construction  of  medical  library  facilities. 

1 926.1 2(b){39)  Veterans  Nursing  Home  Care  Act  (38  U.S.C.  5035(a)(8)).  The 
construction  industry  health  and  safety  standards  do  not  apply  to  this 
act  since  it  is  not  subject  to  Reorganization  Plan  No.  14  of  1950. 

1926.12(b)(40)  National  Capital  Transportation  Act  of  1965  (40  U.S.C. 
682(b)(4)).  This  act  provides  for  Federal  assistance  to  the  National  Capital 
Transportation  Agency  for  construction  of  a  rail  rapid  transit  system  and 
related  facilities  for  the  Nation's  Capital. 

1 926.1 2(b)(41)  Alaska  Centennial— 1967  (80  Stat.  82).  The  program  under 
this  legislation  has  expired. 

1926.12(b)(42)  Model  Secondary  Schoolfor  the  Deaf  Act  (80  Stat.  1028). 
This  act  provides  for  funds  to  establish  and  operate,  including  construc- 
tion and  initial  equipment  of  new  buildings,  expansion,  remodeling,  and 
alteration  of  existing  buildings  and  equipment  thereof,  a  model  secondary 
school  for  the  deaf  to  serve  the  residents  of  the  District  of  Columbia  and 
nearby  States. 

1926.12(b)(43)  Allied  Health  Professions  Personnel  Training  Act  of  1966 
(42  U.S.C.  295h[b)(2)(E)).  This  act  provides  for  grants  to  assist  in  the  con- 
struction of  new  facilities  for  training  centers  for  allied  health  professions, 
or  replacement  or  rehabilitation  of  existing  facilities  for  such  centers. 

1 926. 1 2(b)(44)  Demonstration  Cities  and  Metropolitan  Development  Act  of 
1966(42  U.S.C.  3310;  12U.S.C.  1715c:  42  U.S.C.  1 4 1 6) .  This  act  provides 
for  Federal  assistance  for  the  following  purposes: 

1926.12(b)(44)(i)  Grants  to  assist  in  the  construction,  rehabilitation,  al- 
teration, or  repair  of  residential  property  only  if  such  residential  property 
is  designed  for  residential  use  for  eight  or  more  families  to  enable  city 
demonstration  agencies  to  carry  out  comprehensive  city  demonstration 
programs  (42  U.S.C.  3310). 

1 926. 1 2(b)(44)(ii)  Amends  the  National  Housing  Act  ( 1 2  U.S.C.  1 7 1 5c)  and 
the  Housing  Act  of  1937  (42  U.S.C.  1416).  See  these  acts  for  coverage. 

1 926.1 2(b)(45)  Air  Quality  Act  of  1967  (42  U.S.C.  1857J-3).  This  act 
provides  for  Federal  assistance  to  public  or  nonprofit  agencies,  institu- 
tions, and  organizations  and  to  individuals,  and  contracts  with  public 
or  private  agencies,  institutions,  or  persons  for  construction  of  research 
and  development  facilities  and  demonstration  plants  relating  to  the  ap- 
plication of  preventing  or  controlling  discharges  into  the  air  of  various 
types  of  pollutants. 

1 926. 1 2(b)(46)  Elementary  and  Secondary  Education  Amendments  of  1967 
(Title  VII— Bilingual  Education  Act)  (20  U.S.C.  880b-6).  This  act  provides 
for  Federal  assistance  to  local  educational  agencies  or  to  an  institution  of 
higher  education  applying  jointly  with  a  local  educational  agency  for  minor 
remodeling  projects  in  connection  with  bilingual  education  programs  to 
meet  the  special  needs  of  children  with  limited  English-speaking  ability 
in  the  United  States. 

1926.12(b)(47)  Vocational  Rehabilitation  Amendments  of  1967(29  U.S.C. 
42a[c)(3)).  This  act  authorizes  Federal  assistance  to  any  public  or  non- 
profit private  agency  or  organization  for  the  construction  of  a  center  for 
vocational  rehabilitation  of  handicapped  individuals  who  are  both  deaf 
and  blind  which  shall  be  known  as  the  National  Center  for  Deaf-Blind 
Youths  and  Adults.  Construction  includes  new  buildings  and  expansion. 
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1 926.1 2(b)(50)Hoti.sif  11/ mid  Urban  Development  Act  of  1968  (including New 

Communities  Ad  oj  1 90S]  (42  U.S.C.  3909),  rhls  act  provides  for  Federal 
assistance  foi  the  following  purposes: 

1926.12(b)(50)(i)  Guarantees,  and  commitments  to  guarantee,  the  bonds, 
debentures,  notes,  and  oilier  obligations  issued  by  new  community  devel- 
opers to  help  finance  new  community  development  projects. 

1 926. 12(b)(50)(ii)  Amends  secUon  212(a)  ofthe  National  Housing  Act,  add- 
ing section  236  for  "Rental  Housing  for  Lower  Income  Families"  and  section 
242  "Mortgage  Insurance  for  Nonprofit  Hospitals"  thereto. 

1 926. 1 2(b)(5 1 )  Public  I  lealth  Service  Act  Amendment  (Alcoholic  and  Narcotic 
Addict  Rehabilitation  Amendments  oj  1 968)  142  U.S.C.  2681.  et  seq.).  This  act 
provides  for  grants  to  a  public  and  nonprofit  private  agency  or  organization 
for  construction  projects  consisting  of  any  facilities  (including  post-hospl- 
l. ill/. Hum  treatment  facilities  for  the  prevention  and  treatment  of  alcoholism 
or  treatment  of  narcotic  addicts.) 

1 926.1 2(b)(52)  Vocational  Education  Amendments  of  1968(20  U.S.C.  1246). 
This  act  provides  for  grants  to  States  for  the  construction  of  area  vocational 
education  school  facilities.  The  act  further  provides  grants  to  public  educa- 
tional agencies,  organizations,  or  institutions  for  construction  of  residential 
schools  to  provide  vocational  education  for  the  purpose  of  demonstrating 
the  feasibility  and  desirability  of  such  schools.  The  act  still  further  provides 
grants  to  State  boards,  to  colleges  and  universities,  to  public  educational 
agencies,  organizations  or  institutions  to  reduce  the  cost  of  borrowing  funds 
for  the  construction  of  residential  schools  and  dormitories. 

1926.12(b)(53)  Postal  Reorganization  Act  (39  U.S.C.  410(d)(2)).  This  Act 
provides  for  construction,  modification,  alteration,  repair,  and  other  im- 
provements of  postal  facilities  located  in  leased  buildings. 

1926.12(b)(54)  Airport  and  Airway  Development  Act  oj  1970  (Pub.  L.  91- 
258.  section  52(b)(7)).  This  Act  provides  for  Federal  financial  assistance 
to  States  and  localities  for  the  construction,  improvement,  or  repair  of 
public  airports. 

1 926.1 2(b)(55)  (i)  Public  Law  91-230.  This  Act  provides  for  federal  finan- 
cial assistance  to  institutions  of  higher  learning  for  the  construction  of  a 
National  Center  on  Educational  Media  and  Materials  for  the  Handicapped. 
The  program  under  this  statute  expires  on  July  1.  1971.  Public  Law  91- 
230.  section  662(1). 

1926.12(b)(55)(ii)  Education  of  the  Handicapped  Act  (20  U.S.C.  12326. 
1404(a)).  This  Act  provides  for  financial  assistance  to  States  for  construc- 
tion, expansion,  remodeling,  or  alteration  of  facilities  for  the  education  of 
handicapped  children  at  the  preschool,  elementary  school,  and  secondary 
school  levels. 

1 926. 1 2(b)(56)  Housing  and  Urban  Development  Act  of  1 970  (Pub.  L.  91  -609. 
section  707(b)).  This  Act  provides  for  grants  to  States  and  local  public  agen- 
cies to  help  finance  the  development  of  open-space  or  other  land  in  urban 
areas  for  open-space  uses.  This  Act  becomes  effective  on  July  1.  1971. 

1926.1 2(b)(57)  Developmental  Disabilities  Services  and  Facilities  Con- 
struction Amendments  of  1970  (Pub.  L.  91-517.  section  135(a)(5)).  This  Act 
authorizes  grants  to  States  for  construction  of  facilities  for  the  provision  of 
services  to  persons  with  developmental  disabilities  who  are  unable  to  pay 
for  such  services. 

1926.12(b)(58)  Rail  Passenger  Service  Act  of  1970  (Pub.  L.  91-518.  section 
405(d)).  This  statute  provides  that  the  National  Railroad  Passenger  Corpora- 
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§1926.13  Interpretation  of  statutory  terms. 

1926.13(a)  The  terms  <  onstru  Von.  nit, -nun,!,  and  repao  ns.-.i  in  s,-i  Hon  107 
ni  Hi.  a.  i  are  also  used  meet  don  i  oi  the  Davis  Bacon  Ad  [40U.S.C.  270a), 
providing  minimum  wage  protection  on  Federal  t  onstrui  don  t  ontrat  is.  and 
section  I  ol  the  Miller  Act  (40  U.S.C.  270a).  providing  performance  and 
payment  bond  protection  on  Federal  construction  contracts  Similarly,  the 
terms  contractat  and  subcontractor  are  used  in  those  si.imi.-s.  .is  well  as 
In  Copeland  lAntl  Kickback)  Act  (40  U.S.C.  276c)  and  the  Contract  Work 
Hours  and  Safety  Standards  Act  Itself,  which  apply  concurrently  with  the 
Miller  Ail  and  the  Davis  Bacon  Acl  on  Federal  construction  contracts  and 
also  apply  to  most  federally  assisted  construction  contracts.  The  use  ofthe 
same  in  iil.niir.il  terms  in  these  Statutes  Which  apply  concurrently  with 
section  1 07  of  the  Act  have  considerable  precedential  value  In  ascertaining 
the  coverage  of  section  107. 

1926.13(b)  It  should  be  noted  that  section  1  ofthe  Davis-Bacon  Act  limits 
minimum  wage  protection  to  laborers  and  mechanics  "employed  directly" 
upon  the  "site  of  the  work."  There  Is  no  comparable  limitation  In  section 
107  ofthe  Act.  Section  107  expressly  requires  as  a  self-executing  condlUon 
of  each  covered  contract  that  no  contractor  or  subcontractor  shall  require 
"any  laborer  or  mechanic  employed  in  the  performance  of  the  contract  to 
work  in  surroundings  or  under  working  conditions  which  are  unsanitary, 
hazardous,  or  dangerous  to  his  health  or  safety"  as  these  health  and  safety 
standards  are  applied  in  the  rules  of  the  Secretary  of  Labor. 

1926.13(c)  The  term  subcontractor  under  section  1 07  is  considered  to  mean 
a  person  who  agrees  to  perform  any  part  of  the  labor  or  material  require- 
ments of  a  contract  for  construction,  alteration  or  repair.  Cf.  MacEvoy  Co. 
v.  United  States,  322  U.S.  102.  108-9  (1944).  A  person  who  undertakes 
to  perform  a  portion  of  a  contract  involving  the  furnishing  of  supplies  or 
materials  will  be  considered  a  "subcontractor"  under  this  part  and  section 
107  if  the  work  in  question  involves  the  performance  of  construction  work 
and  is  to  be  performed:  (1)  Directly  on  or  near  the  construction  site,  or 
(2)  by  the  employer  for  the  specific  project  on  a  customized  basis.  Thus,  a 
supplier  of  materials  which  will  become  an  integral  part  ofthe  construction 
is  a  "subcontractor"  if  the  supplier  fabricates  or  assembles  the  goods  or 
materials  in  question  specifically  for  Lhe  construction  project  and  the  work 
involved  may  be  said  to  be  construction  activity.  If  the  goods  or  materials  in 
question  are  ordinarily  sold  to  other  customers  from  regular  inventory,  the 
supplier  is  not  a  "subcontractor."  Generally,  the  furnishing  of  prestressed 
concrete  beams  and  prestressed  structural  steel  would  be  considered  manu- 
facturing; therefore  a  supplier  of  such  materials  would  not  be  considered 
a  "subcontractor."  An  example  of  material  supplied  "for  the  specific  project 
on  a  customized  basis"  as  that  phrase  is  used  in  Lhis  section  would  be 
ventilating  ducts,  fabricated  in  a  shop  away  from  the  construction  job  site 
and  specifically  cut  for  the  project  according  to  design  specifications.  On 
the  other  hand,  if  a  contractor  buys  standard  size  nails  from  a  foundry,  the 
foundry  would  not  be  a  covered  "subcontractor."  Ordinarily  a  contract  for 
the  supplying  of  construction  equipment  to  a  contractor  would  not.  in  and 
of  itself,  be  considered  a  "subcontractor"  for  purposes  of  this  part. 

§1926.14  Federal  contract 

for  "mixed"  types  of  performance. 

1926.14(a)  It  is  the  intent  of  the  Congress  to  provide  safety  and  health 
protection  of  Federal,  federally  financed,  or  federally  assisted  construction. 
See.  for  example.  H.  Report  No.  91-241.  91st  Cong.,  first  session,  p.  1 
1 1969).  Thus,  it  is  clear  that  when  a  Federal  contract  calls  for  mixed  types 
of  performance,  such  as  both  manufacturing  and  construction,  section 
107  would  apply  to  the  construction.  By  its  express  terms,  section  107 
applies  to  a  contract  which  is  "for  construction,  alteration,  and/or  repair." 
Such  a  contract  is  not  required  to  be  exclusively  for  such  services.  The 
application  of  the  section  is  not  limited  to  contracts  which  permit  an 
overall  characterization  as  "construction  contracts."  The  text  of  section 
107  is  not  so  limited. 
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1 926. 1 4(b)  When  the  mixed  types  of  performances  include  both  construc- 
tion and  manufacturing,  see  also  §1926. 15(b)  concerning  the  relationship 
between  the  Walsh-Healey  Public  Contracts  Act  and  section  107. 

§1926.15  Relationship  to  the  Service  Contract  Act; 
Walsh-Healey  Public  Contracts  Act. 

1926.15(a)  A  contract  for  "construction"  is  one  for  nonpersonal  service. 
See.  e.g.,  4 1  CFR  1  - 1 .208.  Section  2(e)  of  the  Service  Contract  Act  of  1965 
requires  as  a  condition  of  every  Federal  contract  (and  bid  specification 
therefor)  exceeding  $2,500.  the  "principal  purpose"  of  which  is  to  furnish 
services  to  the  United  States  through  the  use  of  "service  employees."  that 
certain  safety  and  health  standards  be  met.  See  29  CFR  part  1925.  which 
contains  the  Department  rules  concerning  these  standards.  Section  7 
of  the  Service  Contract  Act  provides  that  the  Act  shall  not  apply  to  "any 
contract  of  the  United  States  or  District  of  Columbia  for  construction, 
alteration,  and/or  repair,  including  painting  and  decorating  of  public 
buildings  or  public  works."  It  is  clear  from  the  legislative  history  of  section 
107  that  no  gaps  in  coverage  between  the  two  statutes  are  intended. 

1 926. 1 5(b)  The  Walsh-Healey  Public  Contracts  Act  requires  that  contracts 
entered  into  by  any  Federal  agency  for  the  manufacture  or  furnishing  of 
materials,  supplies,  articles,  and  equipment  in  any  amount  exceeding 
$10,000  must  contain,  among  other  provisions,  a  requirement  that  "no 
part  of  such  contract  will  be  performed  nor  will  any  of  the  materials,  sup- 
plies, articles  or  equipment  to  be  manufactured  or  furnished  under  said 
contract  be  manufactured  or  fabricated  in  any  plants,  factories,  buildings, 
or  surroundings  or  under  working  conditions  which  are  unsanitary  or 
hazardous  or  dangerous  to  the  health  and  safety  of  employees  engaged  in 
the  performance  of  said  contract."  The  rules  of  the  Secretary  concerning 
these  standards  are  published  in  41  CFR  part  50-204.  and  express  the 
Secretary  of  Labor's  interpretation  and  application  of  section  1(e)  of  the 
Walsh-Healey  Public  Contracts  Act  to  certain  particular  working  condi- 
tions. None  of  the  described  working  conditions  are  intended  to  deal  with 
construction  activities,  although  such  activities  may  conceivably  be  a  part 


of  a  contract  which  is  subject  to  the  Walsh-Healey  Public  Contracts  Act. 
Nevertheless,  such  activities  remain  subject  to  the  general  statutory  duty 
prescribed  by  section  1  (e) .  Section  1 03(b)  of  the  Contract  Work  Hours  and 
Safety  Standards  Act  provides,  among  other  things,  that  the  Act  shall  not 
apply  to  any  work  required  to  be  done  in  accordance  with  the  provisions 
of  the  Walsh-Healey  Public  Contracts  Act. 

§1926.16  Rules  of  construction. 

1 926. 1 6(a)  The  prime  contractor  and  any  subcontractors  may  make  their 
own  arrangements  with  respect  to  obligations  which  might  be  more  ap- 
propriately treated  on  a  jobsite  basis  rather  than  individually.  Thus, 
for  example,  the  prime  contractor  and  his  subcontractors  may  wish 
to  make  an  express  agreement  that  the  prime  contractor  or  one  of  the 
subcontractors  will  provide  all  required  first-aid  or  toilet  facilities,  thus 
relieving  the  subcontractors  from  the  actual,  but  not  any  legal,  respon- 
sibility (or.  as  the  case  may  be.  relieving  the  other  subcontractors  from 
this  responsibility).  In  no  case  shall  the  prime  contractor  be  relieved  of 
overall  responsibility  for  compliance  with  the  requirements  of  this  part 
for  all  work  to  be  performed  under  the  contract. 

1926.16(b)  By  contracting  for  full  performance  of  a  contract  subject  to 
section  107  of  the  Act.  the  prime  contractor  assumes  all  obligations  pre- 
scribed as  employer  obligations  under  the  standards  contained  in  this 
part,  whether  or  not  he  subcontracts  any  part  of  the  work. 

1 926. 1 6(c)  To  the  extent  that  a  subcontractor  of  any  tier  agrees  to  perform 
any  part  of  the  contract,  he  also  assumes  responsibility  for  complying  with  the 
standards  in  this  part  with  respect  to  that  part.  Thus,  the  prime  contractor 
assumes  the  entire  responsibility  under  the  contract  and  the  subcontractor 
assumes  responsibility  with  respect  to  his  portion  of  the  work.  With  respect 
to  subcontracted  work,  the  prime  contractor  and  any  subcontractor  or  sub- 
contractors shall  be  deemed  to  have  joint  responsibility. 

1926.16(d)  Where  joint  responsibility  exists,  both  the  prime  contractor 
and  his  subcontractor  or  subcontractors,  regardless  of  tier,  shall  be  con- 
sidered subject  to  the  enforcement  provisions  of  the  Act. 


Subpart  C — General  Safety  and  Health  Provisions 


Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(40  U.S.C.  333);  sees.  4.  6.  and  8.  Occupational  Safety  and  Health 
Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary  of  Labors  Order 
No.  12-71  (36  FR8754).  8-76  (41  FR  25059).  9-83  (48  FR  35736).  or 
6-96  (62  FR  1 1 1).  as  applicable:  and  29  CFR  part  1911. 


§1926.20  General  safety  and  health  provisions. 

1926.20(a)  Contractor  requirements.  (1)  Section  107  of  the  Act  requires 
that  it  shall  be  a  condition  of  each  contract  which  is  entered  into  under 
legislation  subject  to  Reorganization  Plan  Number  14  of  1950  (64  Stat.  1267). 
as  defined  in  §1926.12.  and  is  for  construction,  alteration,  and/or  repair, 
including  painting  and  decorating,  that  no  contractor  or  subcontractor 
for  any  part  of  the  contract  work  shall  require  any  laborer  or  mechanic 
employed  in  the  performance  of  the  contract  to  work  in  surroundings  or 
under  working  conditions  which  are  unsanitary,  hazardous,  or  dangerous 
to  his  health  or  safety. 

1926.20(b)  Accident  prevention  responsibilities.  (1)  It  shall  be  the  re- 
sponsibility of  the  employer  to  initiate  and  maintain  such  programs  as  may 
be  necessary  to  comply  with  this  part. 

1926.20(b)(2)  Such  programs  shall  provide  for  frequent  and  regular  inspec- 
tions of  the  job  sites,  materials,  and  equipment  to  be  made  by  competent 
persons  designated  by  the  employers. 

1 926.20(b)(3)  The  use  of  any  machinery,  tool,  material,  or  equipment  which 
is  not  in  compliance  with  any  applicable  requirement  of  this  part  is  pro- 
hibited. Such  machine,  tool,  material,  or  equipment  shall  either  be  identified 
as  unsafe  by  tagging  or  locking  the  controls  to  render  them  inoperable  or 
shall  be  physically  removed  from  its  place  of  operation. 

1926.20(b)(4)  The  employer  shall  permit  only  those  employees  qualified  by 
training  or  experience  to  operate  equipment  and  machinery. 

1926.20(c)  The  standards  contained  in  this  part  shall  apply  with  respect 
to  employments  performed  in  a  workplace  in  a  State,  the  District  of  Co- 
lumbia, the  Commonwealth  of  Puerto  Rico,  the  Virgin  Islands,  American 
Samoa.  Guam.  Trust  Territory  of  the  Pacific  Islands.  Wake  Island.  Outer 
Continental  Shelf  lands  defined  in  the  Outer  Continental  Shelf  Lands  Act. 
Johnston  Island,  and  the  Canal  Zone. 

1926.20(d)(1)  If  a  particular  standard  is  specifically  applicable  to  a  condition, 
practice,  means,  method,  operation,  or  process,  it  shall  prevail  over  any 
different  general  standard  which  might  otherwise  be  applicable  to  the  same 
condition,  practice,  means,  method,  operation,  or  process. 

1926.20(d)(2)  On  the  other  hand,  any  standard  shall  apply  according  to  its 
terms  to  any  employment  and  place  of  employment  in  any  industry,  even 
though  particular  standards  are  also  prescribed  for  the  industry  to  the 
extent  that  none  of  such  particular  standards  applies. 

1926.20(e)  In  the  event  a  standard  protects  on  its  face  a  class  of  persons 
larger  than  employees,  the  standard  shall  be  applicable  under  this  part  only 
to  employees  and  their  employment  and  places  of  employment. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6,  1979.  as  amended  at  58 
FR  35078.  June  30.  1993] 

§1926.21  Safety  training  and  education. 
1926.21(a)  General  requirements.  The  Secretary'  shall,  pursuant  to  sec- 
tion 107(f)  of  the  Act.  establish  and  supervise  programs  for  the  education 
and  training  of  employers  and  employees  in  the  recognition,  avoidance  and 
prevention  of  unsafe  conditions  in  employments  covered  by  the  act. 

1 926.21  (b)  Employer  responsibility.  (1 )  The  employer  should  avail  himself 
of  the  safety  and  health  training  programs  the  Secretary  provides. 

1926.21(b)(2)  The  employer  shall  instruct  each  employee  in  the  recognition 
and  avoidance  of  unsafe  conditions  and  the  regulations  applicable  to  his 
work  environment  to  control  or  eliminate  any  hazards  or  other  exposure 
to  illness  or  injury. 


1926.21(b)(3)  Employees  required  to  handle  or  use  poisons,  caustics,  and 
other  harmful  substances  shall  be  instructed  regarding  the  safe  handling 
and  use.  and  be  made  aware  of  the  potential  hazards,  personal  hygiene. 
and  personal  protective  measures  required. 

1926.21(b)(4)  In  job  site  areas  where  harmful  plants  or  animals  are  present, 
employees  who  may  be  exposed  shall  be  instructed  regarding  the  potential 
hazards,  and  how  to  avoid  injury,  and  the  first  aid  procedures  to  be  used 
in  the  event  of  injury. 

1926.21(b)(5)  Employees  required  to  handle  or  use  flammable  liquids, 
gases,  or  toxic  materials  shall  be  instructed  in  the  safe  handling  and  use 
of  these  materials  and  made  aware  of  the  specific  requirements  contained 
in  subparts  D.  F.  and  other  applicable  subparts  of  this  part. 

1 926.21  (b)(6)(i)  All  employees  required  to  enter  into  confined  or  enclosed 
spaces  shall  be  instructed  as  to  the  nature  of  the  hazards  involved,  the  nec- 
essary precautions  to  be  taken,  and  in  the  use  of  protective  and  emergency 
equipment  required.  The  employer  shall  comply  with  any  specific  regulations 
that  apply  to  work  in  dangerous  or  potentially  dangerous  areas. 

1 926.2 1(b)(6)(H)  For  purposes  of  paragraph  (b)(6)(i)  of  this  section,  confined 
or  enclosed  space  means  any  space  having  a  limited  means  of  egress,  which 
is  subject  to  the  accumulation  of  toxic  or  flammable  contaminants  or  has 
an  oxygen  deficient  atmosphere.  Confined  or  enclosed  spaces  include,  but 
are  not  limited  to.  storage  tanks,  process  vessels,  bins,  boilers,  ventilation 
or  exhaust  ducts,  sewers,  underground  utility  vaults,  tunnels,  pipelines, 
and  open  top  spaces  more  than  4  feet  in  depth  such  as  pits,  tubs,  vaults, 
and  vessels. 

§1926.22  Recording  and  reporting  of  injuries 
[Reserved]. 

§1926.23  First  aid  and  medical  attention. 

First  aid  services  and  provisions  for  medical  care  shall  be  made  available 
by  the  employer  for  every  employee  covered  by  these  regulations.  Regu- 
lations prescribing  specific  requirements  for  first  aid.  medical  attention, 
and  emergency  facilities  are  contained  in  subpart  D  of  this  part. 

§1926.24  Fire  protection  and  prevention. 

The  employer  shall  be  responsible  for  the  development  and  maintenance  of 
an  effective  fire  protection  and  prevention  program  at  the  job  site  throughout 
all  phases  of  the  construction,  repair,  alteration,  or  demolition  work.  The 
employer  shall  ensure  the  availability  of  the  fire  protection  and  suppression 
equipment  required  by  subpart  F  of  this  part. 

§1926.25  Housekeeping. 

1926.25(a)  During  the  course  of  construction,  alteration,  or  repairs,  form 
and  scrap  lumber  with  protruding  nails,  and  all  other  debris,  shall  be  kept 
cleared  from  work  areas,  passageways,  and  stairs,  in  and  around  buildings 
or  other  structures. 

1926.25(b)  Combustible  scrap  and  debris  shall  be  removed  at  regular  in- 
tervals during  the  course  of  construction.  Safe  means  shall  be  provided  to 
facilitate  such  removal. 

1926.25(c)  Containers  shall  be  provided  for  the  collection  and  separation 
of  waste,  trash,  oily  and  used  rags,  and  other  refuse.  Containers  used  for 
garbage  and  other  oily,  flammable,  or  hazardous  wastes,  such  as  caustics, 
acids,  harmful  dusts,  etc.  shall  be  equipped  with  covers.  Garbage  and  other 
waste  shall  be  disposed  of  at  frequent  and  regular  intervals. 

§1926.26  Illumination. 

Construction  areas,  aisles,  stairs,  ramps,  runways,  corridors,  offices,  shops, 
and  storage  areas  where  work  is  in  progress  shall  be  lighted  with  either 
natural  or  artificial  illumination.  The  minimum  illumination  requirements 
for  work  areas  are  contained  in  subpart  D  of  this  part. 

§1926.27  Sanitation. 

Health  and  sanitation  requirements  for  drinking  water  are  contained  in 
subpart  D  of  this  part. 
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§1926.28  Personal  protective  equipment. 

1926.28(a)  Tin- i'in|>ii>\<'i  I ■  "  iponi  it ■  i>  i ■  p iii ii it;  the  wearing  of . •  I > 

I ii  i >i>i  i.ii<  personal  protei  Uw  equl] tnl  In  all  operations  v.  hi  n  thi  re  la  an 

exposure  to  hazardous dltlona  01  where  iiiis  pari  Indicates  the  need  foi 

m  h  equipment  to  reduce  the  hazards  to  the  employees 

1926.28(b)  Regulations  governing  the  use,  iele<  don,  and  malntenani  e  "i 
rial  protective  and  Ufesavlng  equipment  are  described  undei  subpart 

i-  ol  thl 

§1926.29  Acceptable  certifications. 
1926.29(a)  Pressure  vessels.  Current  and  valid  cerUficatlon  by  an  insurance 
company  "i  regulator]  authority  shall  !»■  deemed  as  acceptable  evldeno 
ol  safe  Installation,  Inspection,  and  testing  "i  pressure  vessels  provided  bj 
the  employa 
1926.29(b)  Boilers.  Boilers  provided  i>\  the  employei  shall  b<  di  i  tw  d  to  be 

In  compliance  With  the  requirements  « •  I  this  part  when  evidence-  nt  current 

and  v . it n t  certification  by  an  Insurance  company  or  regulatory  authority 
attesting  to  the  safe  Installation,  Inspection,  and  testing  Is  pres I 

1926.29(c)  Other  requirements.  Regulations  prescribing  specific  require 
incuts  for  other  types  ol  pressure  vessels  and  similar  equipment  arc  con 
tamed  In  subparts  F  and  0  ol  this  part. 

§1926.30  Shipbuilding  and  ship  repairing. 

1926.30(a)  General.  Shipbuilding,  ship  repairing,  alterations,  and  malnte- 
nani c  performed  on  ships  under  Government  contract,  except  naval  ship 
construction,  is  work  subject  to  the  Act. 

1926.30(b)  Applicable  safety  and  health  standards.  For  the  purpose  of 
work  carried  out  under  this  section,  the  safety  and  health  regulations  In 
part  1915  of  this  title.  Shipyard  Employment,  shall  apply. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  61 
FR9249.  Mar.  7.  1996| 

§1926.31  Incorporation  by  reference. 

1926.31(a)  The  standards  of  agencies  of  the  U.S.  Government,  and  organiz- 
ations which  are  not  agencies  of  the  U.S.  Government  which  are  incorporated 
by  reference  in  this  part,  have  the  same  force  and  effect  as  other  standards  in 
this  part.  Only  the  mandatory  provisions  (i.e. .  provisions  containing  the  word 
"shall"  or  other  mandatory  language)  of  standards  incorporated  by  reference 
are  adopted  as  standards  under  the  Occupational  Safety  and  Health  Act.  The 
locations  where  these  standards  may  be  examined  are  as  follows: 

1926.31(a)(1)  Offices  of  the  Occupational  Safety  and  Health  Adminis- 
tration. U.S.  Department  of  Labor.  Frances  Perkins  Building.  Washing- 
ton. DC  20210. 

1926.31(a)(2)  The  Regional  and  Field  Offices  of  the  Occupational  Safety  and 
Health  Administration,  which  are  listed  in  the  U.S.  Government  Manual. 

1926.31(b)  Any  changes  in  the  specifications,  standards  and  codes  incor- 
porated by  reference  in  this  part  and  an  official  historic  file  of  such  changes 
are  available  at  the  offices  referred  to  in  paragraph  (a)  of  this  section.  All 
questions  as  to  the  applicability  of  such  changes  should  also  be  referred 
to  these  offices. 

(44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  61 
FR  9249.  Mar.  7.  1996;  63  FR  33468.  June  18.  1998] 

§1926.32  Definitions. 

The  following  definitions  shall  apply  in  the  application  of  the  regulations 
in  this  part: 

1926.32(a)  Act  means  section  107  of  the  Contract  Work  Hours  and  Safety 
Standards  Act.  commonly  known  as  the  Construction  Safety  Act  (86  Stat. 
96:  40  U.S.C.  333). 

1 926.32(b)  ANSI  means  American  National  Standards  Institute. 

1926.32(c)  Approved  means  sanctioned,  endorsed,  accredited,  certified,  or 
accepted  as  satisfactory  by  a  duly  constituted  and  nationally  recognized 
authority  or  agency. 

1926.32(d)  Authorized  person  means  a  person  approved  or  assigned  by  the 
employer  to  perform  a  specific  type  of  duty  or  duties  or  to  be  at  a  specific 
location  or  locations  at  the  jobsite. 

1926.32(e)  Administration  means  the  Occupational  Safety  and  Health 
Administration. 


1926.32(f)  Competent  person  means  one  who  is  ■  spabli  ol  identifying  ex 
ist  inn  .mil  |  H  "in  i.  ii  ii-  h.i/.uiis  in  1 1 H  surroundings  oi  working  t  ondJflons 
whit  h  are  unsanitary  hazardous,  oi  dangerous  to  employees,  and  who  has 
authorization  to  take  prompt  coma  Uve  measures  to  i  Umlnate  them 

1926.32(g)  Construction  work   Fbi  purposes  of  tola  section.  Construction 

work  means  work  tor  construction,  alteration,  and/oi  repair,  Including 

painting  and  decorating, 

1926.32(h)  Defect  means  .mv  characterlsUf  oi  « ' >•  ■<  1 1 1  >•  >r ■  which  tends  to 

weaken  oi  reduce  the  strength  ol  the  tool,  objei  t,  oi  stnic  hire  ol  whli  b  n 

is  a  part 

1926.32(0  Designated  person  means  'authorized  person"  as  defined  in 

paragraph  (•  1 1  ol  ibis  sn  i 

t926.32|j|  Employee  means  every  labon  i  oi  mc  i  hanlc  under  the  Act  re 
gardlesa  ol  the  contractual  relationship  which  may  be  alleged  to  exist  be- 
tween tin  i,  ii  ii  ii  ii  and  1 1  hi  1 1,  i  n  ii  and  thi  contractoi  oi  subcontractor  who 

engaged  him.     l-ihiirir  and  mechanic    an    nut  Hi  Inn  'I  in  the  Ac  I.  but  tin- 

Identical  terms  are  used  In  the  Davis  Bacon  Ac  i  (40  t I.S.C.  276a).  which 
provides  tor  minimum  wage  protection  "n  Federal  and  federally  assisted 
construction  contracts.  The  use  of  the   same-  term  In  a  statute  which  often 

applies i  .mi  urrently  with  sec  tion  I07ol  thi  Ai  I  baai  onstderable  preceden 

i  ill  value  In  ascertaining  the  meaning  ol  "laborer  and  mechanic"  as  used  in 
the  Aci.  Laborer  generally  means  one  who  performs  manual  labor  or  who 
labors  at  an  occupation  requiring  physic  al  strength;  mechanic  generally 
means  a  worker  skilled  with  tools.  See  18  Comp.  Gen.  341. 

1 926.32(k)  Employer  means  contractor  or  subcontractor  within  the  meaning 
of  the  Act  and  of  this  part. 

1926.32(1)  Hazardous  substance  means  a  substance  which,  by  reason  of 
being  explosive,  flammable,  poisonous,  corrosive,  oxidizing.  IrritaUng.  or 
otherwise  harmful,  is  likely  to  cause  death  or  injury. 

1 926.32(m)  Qualified  means  one  who.  by  possession  of  a  recognized  degree, 
certificate,  or  professional  standing,  or  who  by  extensive  knowledge,  training, 
and  experience,  has  successfully  demonstrated  his  ability  to  solve  or  resolve 
problems  relating  to  the  subject  matter,  the  work,  or  the  project. 

1 926.32(n)  Safety  factor  means  the  ratio  of  the  ultimate  breaking  strength 
of  a  member  or  piece  of  material  or  equipment  to  the  actual  working  stress 
or  safe  load  when  in  use. 

1 926.32(o)  Secretary  means  the  Secretary  of  Labor. 

1926.32(p)  SAE  means  Society  of  Automotive  Engineers. 

1926.32(q)  Shall  means  mandatory. 

1926.32(r)  Should  means  recommended. 

1926.32(s)  Suitable  means  that  which  fits,  and  has  the  qualities  or 
qualifications  to  meet  a  given  purpose,  occasion,  condition,  function, 
or  circumstance. 

(44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35078.  June  30.  1993| 

§1926.33  Access  to  employee  exposure 
and  medical  records. 

Note:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910. 1020  of  this  chapter. 

|61  FR  31431.  June  20.  19961 

[Section  1910.1020  and  Appendices  are  printed  below — CCH.) 

§1910.1020  Access  to  employee  exposure 
and  medical  records. 

1910.1020(a)  Purpose.  The  purpose  of  this  section  is  to  provide 
employees  and  their  designated  representatives  a  right  of  access  to 
relevant  exposure  and  medical  records:  and  to  provide  representatives 
of  the  Assistant  Secretary  a  right  of  access  to  these  records  in  order 
to  fulfill  responsibilities  under  the  Occupational  Safety  and  Health 
Act.  Access  by  employees,  their  representatives,  and  the  Assistant 
Secretary  is  necessary  to  yield  both  direct  and  indirect  improvements 
in  the  detection,  treatment,  and  prevention  of  occupational  disease. 
Each  employer  is  responsible  for  assuring  compliance  with  this  sec- 
tion, but  the  activities  involved  in  complying  with  the  access  to  medical 
records  provisions  can  be  carried  out.  on  behalf  of  the  employer,  by 
the  physician  or  other  health  care  personnel  in  charge  of  employee 
medical  records.  Except  as  expressly  provided,  nothing  in  this  section 
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is  intended  to  affect  existing  legal  and  ethical  obligations  concerning 
the  maintenance  and  confidentiality  of  employee  medical  information. 
the  duty  to  disclose  information  to  a  patient/employee  or  any  other 
aspect  of  the  medical-care  relationship,  or  affect  existing  legal  obli- 
gations concerning  the  protection  of  trade  secret  information. 

1910.1020(b)  Scope  and  application.  (1)  This  section  applies  to 
each  general  industry,  maritime,  and  construction  employer  who 
makes,  maintains,  contracts  for.  or  has  access  to  employee  exposure 
or  medical  records,  or  analyses  thereof,  pertaining  to  employees 
exposed  to  toxic  substances  or  harmful  physical  agents. 

1910.1020(b)(2)  This  section  applies  to  all  employee  exposure  and 
medical  records,  and  analyses  thereof,  of  such  employees,  whether 
or  not  the  records  are  mandated  by  specific  occupational  safety  and 
health  standards. 

1910.1020(b)(3)  This  section  applies  to  all  employee  exposure  and 
medical  records,  and  analyses  thereof,  made  or  maintained  in  any 
manner,  including  on  an  in-house  of  contractual  (e.g..  fee-for-service) 
basis.  Each  employer  shall  assure  that  the  preservation  and  access 
requirements  of  this  section  are  complied  with  regardless  of  the 
manner  in  which  the  records  are  made  or  maintained. 

1910.1020(c)  Definitions.  (1)  Access  means  the  right  and  oppor- 
tunity to  examine  and  copy. 

1910.1020(c)(2)  Analysis  using  exposure  or  medical  records  means 
any  compilation  of  data  or  any  statistical  study  based  at  least  in 
part  on  information  collected  from  individual  employee  exposure 
or  medical  records  or  information  collected  from  health  insurance 
claims  records,  provided  that  either  the  analysis  has  been  reported 
to  the  employer  or  no  further  work  is  currently  being  done  by  the 
person  responsible  for  preparing  the  analysis. 

1910.1020(c)(3)  Designated  representative  means  any  individual  or 
organization  to  whom  an  employee  gives  written  authorization  to 
exercise  a  right  of  access.  For  the  purposes  of  access  to  employee 
exposure  records  and  analyses  using  exposure  or  medical  records, 
a  recognized  or  certified  collective  bargaining  agent  shall  be  treated 
automatically  as  a  designated  representative  without  regard  to  writ- 
ten employee  authorization. 

1910.1020(c)(4)  Employee  means  a  current  employee,  a  former 
employee,  or  an  employee  being  assigned  or  transferred  to  work 
where  there  will  be  exposure  to  toxic  substances  or  harmful  physical 
agents.  In  the  case  of  a  deceased  or  legally  incapacitated  employee, 
the  employee's  legal  representative  may  directly  exercise  all  the 
employees  rights  under  this  section. 

1 91 0. 1 020(c)(5)  Employee  exposure  record  means  a  record  containing 
any  of  the  following  kinds  of  information: 

1910.1020(c)(5)(i)  Environmental  (workplace)  monitoring  or  mea- 
suring of  a  toxic  substance  or  harmful  physical  agent,  including 
personal,  area.  grab.  wipe,  or  other  form  of  sampling,  as  well  as  re- 
lated collection  and  analytical  methodologies,  calculations,  and  other 
background  data  relevant  to  interpretation  of  the  results  obtained; 

1910.1020(c)(5)(ii)  Biological  monitoring  results  which  directly  as- 
sess the  absorption  of  a  toxic  substance  or  harmful  physical  agent 
by  body  systems  (e.g..  the  level  of  a  chemical  in  the  blood,  urine, 
breath,  hair,  fingernails,  etc)  but  not  including  results  which  as- 
sess the  biological  effect  of  a  substance  or  agent  or  which  assess  an 
employee's  use  of  alcohol  or  drugs; 

1910.1020(c)(5)(iii)  Material  safety  data  sheets  indicating  that  the 
material  may  pose  a  hazard  to  human  health:  or 

1 91 0. 1 020(c)(5)(iv)  In  the  absence  of  the  above,  a  chemcial  inventory 
or  any  other  record  which  reveals  where  and  when  used  and  the 
identity  (e.g..  chemical,  common,  or  trade  name)  of  a  toxic  substance 
or  harmful  physical  agent. 

1910.1020(c)(6)(i)  Employee  medical  record  means  a  record  con- 
cerning the  health  status  of  an  employee  which  is  made  or  main- 
tained by  a  physician,  nurse,  or  other  health  care  personnel  or 
technician,  including: 

1910.1020(c)(6)(i)(A)  Medical  and  employment  questionnaires  or 
histories  (including  job  description  and  occupational  exposures), 


1910.1020(c)(6)(i)(B)  The  results  of  medical  examinations  (pre-em- 
ployment, pre-assignment.  periodic,  or  episodic)  and  laboratory 
tests  (including  chest  and  other  X-ray  examinations  taken  for  the 
purposes  of  establishing  a  base-line  or  detecting  occupational  ill- 
ness, and  all  biological  monitoring  not  defined  as  an  "employee 
exposure  record"). 

1910.1020(c)(6)(i)(C)  Medical  opinions,  diagnoses,  progress  notes, 
and  recommendations. 

1910.1020(c)(6)(i)(D)  First  aid  records. 

1910.1020(c)(6)(i)(E)  Descriptions  of  treatments  and  prescrip- 
tions, and 

1910.1020(c)(6)(i)(F)  Employee  medical  complaints. 

1910.1020(c)(6)(ii)  "Employee  medical  record"  does  not  include 
medical  information  in  the  form  of: 

1910.1020(c)(6)(ii)(A)  Physical  specimens  [e.g..  blood  or  urine 
samples)  which  are  routinely  discarded  as  a  part  of  normal  medical 
practice;  or 

1910.1020(c)(6)(ii)(B)  Records  concerning  health  insurance  claims 
if  maintained  separately  from  the  employer's  medical  program  and 
its  records,  and  not  accessible  to  the  employer  by  employee  name  or 
other  direct  personal  identifier  (e.g..  social  security  number,  payroll 
number,  etc.):  or 

1910.1020(c)(6)(ii)(C)  Records  created  solely  in  preparation  for  liti- 
gation which  are  privileged  from  discovery  under  the  applicable  rules 
of  procedure  or  evidence:  or 

1910.1020(c)(6)(ii)(D)  Records  concerning  voluntary  employee  as- 
sistance programs  (alcohol,  drug  abuse,  or  personal  counseling 
programs)  if  maintained  separately  from  the  employer's  medical 
program  and  its  records. 

1910.1020(c)(7)  Employer  means  a  current  employer,  a  former  em- 
ployer, or  a  successor  employer. 

1910.1020(c)(8)  Exposure  or  exposed  means  that  an  employee  is 
subjected  to  a  toxic  substance  or  harmful  physical  agent  in  the 
course  of  employment  through  any  route  of  entry  (inhalation,  inges- 
tion, skin  contact  or  absorption,  etc.).  and  includes  past  exposure 
and  potential  (e.g..  accidental  or  possible)  exposure,  but  does  not 
include  situations  where  the  employer  can  demonstrate  that  the  toxic 
substance  or  harmful  physical  agent  is  not  used,  handled,  stored, 
generated,  or  present  in  the  workplace  in  any  manner  different  from 
typical  non -occupational  situations. 

1910.1020(c)(9)  Health  Professional  means  a  physician,  occupa- 
tional health  nurse,  industrial  hygienist,  toxicologist.  or  epidem- 
iologist, providing  medical  or  other  occupational  health  services  to 
exposed  employees. 

1910.1020(c)(10)  Record  means  any  item,  collection,  or  grouping  of 
information  regardless  of  the  form  or  process  by  which  it  is  main- 
tained (e.g..  paper  document,  microfiche,  microfilm.  X-ray  film,  or 
automated  data  processing). 

1910.1020(c)(1 1)  Specific  chemical  identity  means  the  chemical 
name.  Chemical  Abstracts  Service  (CAS)  Registry  Number,  or  any 
other  information  that  reveals  the  precise  chemical  designation  of 
the  substance. 

1910.1020(c)(12)(i)  Specific  written  consent  means  a  written  autho- 
rization containing  the  following: 

1910.1020(c)(12)(i)(A)  The  name  and  signature  of  the  employee 
authorizing  the  release  of  medical  information. 

1910.1020(c)(12)(i)(B)  The  date  of  the  written  authorization. 

1910.1020(c)(12)(i)(C)  The  name  of  the  individual  or  organization 
that  is  authorized  to  release  the  medical  information. 

1910.1  020(c)(12)(i)(D)  The  name  of  the  designated  representative 
(individual  or  organization)  that  is  authorized  to  receive  the  re- 
leased information. 

1910.1020(c)(12)(i)(E)  A  general  description  of  the  medical  infor- 
mation that  is  authorized  to  be  released. 

1910.1020(c)(12)(i)(F)  A  general  description  of  the  purpose  for  the 
release  of  the  medical  information,  and 
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101 0.1 020(c)(  12)(I)(G)  A  date  idltlon  upon  which  the  mitten 

authorisation  will  expire  (11  I  ear] 

ioio.1020(c)(12)(II)  a  written  authorization  doea  not  operate  to  au 

the  release  ol  medical  Information  no!  In  existence  on  Ui 
ui  wrltl  Hon,  unless  thi  uture  Infoi  matlon  la 

expressly  authorised,  and  doea  not  operate  i"i  mon  than  on 
from  the  date  "i  written  authorization. 

1910.1020(c)(12)(IH)  a  written  authorisation  may  be  revoked  In  writing 

prOBpei  1 1\  'l\  Bl  .iriv  lime 

191  o.i  020(c)(  13)  Toxic  substance  or  harrn/ul physical  event  means  any 
chemical  subal  be.),  a 

J  stress  [noise,  heat,  cold,  vibration,  repetitive don,  Ionizing 

and  1 1<  >■  i  Ionizing  radiation,  hypo  or  hyperbarli  pressure,  eti .)  whii  h 

i9io.i020(c)(i3)(i)  Is  listed  in  the  latest  printed  edition  ol  the  National 
Institute  i,, i  i  vi  up.iiioii.il  Safety  and  Health  (Niosin  Registry  ol  roxh 

,,i  ciieuiie.il  SubstaiK  es  iki'kcsi.  which  is  incorporated  by 

i ,  1 1  i ,  n,  ,  ■  .is  spec  Hied  In  §  I  010.(5;  or 

I9l0.l020(c)(i3)(ii)  1 1. is  yielded  positive  evidence  of  an  acute  or  eh Ii 

health  hazard  in  testing  conducted  by,  or  known  to,  Hie  employer;  or 

1910.1020(c)(13)(HI)  Is  the  subject  of  a  materia]  safety  data  sheet  kepi 
by  or  known  to  the  employer  Indicating  thai  (lie  material  may  pose  a 
hazard  to  human  health. 

1910.1020(c)(14)  Trade  secret  means  any  confidential  formula,  pat- 
tern, process,  device,  or  Information  or  compilation  of  information 
tti.it  i-.  used  In  an  employer's  business  and  that  gives  the  employer 
an  opportunity  lo  obtain  an  advantage  over  competitors  who  do  not 
know  or  use  it 

1 91 0. 1 020(d)  Preservation  of  records.  (1)  Unless  a  specific  occupational 
safety  and  health  standard  provides  a  different  period  of  time,  each  em- 
ployer shall  assure  the  preservation  and  retention  of  records  as  follows: 

1910.1020(d)(1)(i)  Employee  medical  records.  The  medical  record  for 
each  employee  shall  be  preserved  and  maintained  for  at  least  the  du- 
ration of  employment  plus  thirty  (30)  years,  except  that  the  following 
types  of  records  need  not  be  retained  for  any  specified  period: 

1910.1020(d)(1)(i)(A)  Health  insurance  claims  records  maintained 
separately  from  the  employer's  medical  program  and  its  records, 

1910.1020(d)(1)(i)(B)  First  aid  records  (not  including  medical  his- 
tories) of  one-time  treatment  and  subsequent  observation  of  minor 
scratches,  cuts,  burns,  splinters,  and  the  like  which  do  not  involve 
medical  treatment,  loss  of  consciousness,  restricuon  of  work  or  mo- 
tion, or  transfer  to  another  job.  if  made  on-site  by  a  non-physician 
and  if  maintained  separately  from  the  employer's  medical  program 
and  its  records,  and 

1910.1020(d)(1)(i)(C)  The  medical  records  of  employees  who  have 
worked  for  less  than  (1)  year  for  the  employer  need  not  be  retained 
beyond  the  term  of  employment  if  they  are  provided  to  the  employee 
upon  the  termination  of  employment. 

1910.1020(d)(1)(H)  Employee  exposure  records.  Each  employee  exposure 
record  shall  be  preserved  and  maintained  for  at  least  thirty  (30)  years, 
except  that: 

1910.1020(d)(1)(ii)(A)  Background  data  to  environmental  (workplace) 
monitoring  or  measuring,  such  as  laboratory  reports  and  worksheets, 
need  only  be  retained  for  one  (1)  year  as  long  as  the  sampling  results, 
the  collection  methodology  (sampling  plan),  a  description  of  the  an- 
alytical and  mathematical  methods  used,  and  a  summary  of  other 
background  data  relevant  to  interpretation  of  the  results  obtained, 
are  retained  for  at  least  thirty  (30)  years:  and 

1910.1020(d)(1)(ii)(B)  Material  safety  data  sheets  and  paragraph  (c)(5)(iv) 
records  concerning  the  identity  of  a  substance  or  agent  need  not  be 
retained  for  any  specified  period  as  long  as  some  record  of  the  identity 
(chemical  name  if  known)  of  the  substance  or  agent,  where  it  was  used, 
and  when  it  was  used  is  retained  for  at  least  thirty  (30)  years:1  and 

1910.1020(d)(1)(ii)(C)  Biological  monitoring  results  designated  as  expo- 
sure records  by  specific  occupational  safety  and  health  standards  shall 
be  preserved  and  maintained  as  required  by  the  specific  standard. 


1910. 1 020(tiKi )<ni)  Analyst  i  ds  al  rm ords 

ivsis  using  ■  epoetin  01  medial  records  shall  be  preserved  sad 

maintained  fbi  si  le.ist  thirty  [30]  •.  ■ 

1910.1020(d)(2)  Nothing  In  this  section  is  Intended  to  mandate  (hi 
i, ,nn  manner,  01  process  b)  which  an  employe!  preserves  a  record 
,is  long  ■  th<  H iti ii  ni.it ion  contained  In  the  re»  ord  is  preserved  and 
i.  ■  o  •  pi  1 1>. 1 1  i  heal  x  ray  films  shall  in-  preserved  In  their 
original  state 

1910.1020(e)  Access  to  records    (1)  General  (i)  Whenever  an  em 
i     Ignated  n  pn    enlatlv  ■    In  a  rr<  ord.  the 

employei  sinii  assure  ifi-it  access  is  provided  In  a  reasonable  time, 
place  and  manna  If  the  employei  cannot  reasonably  provide  access 
to  the  record  within  fifteen  (15]  working  days,  the  employer  shall  within 
the  fifteen  1 1  r>l  working  days  apprise  ifie  employee  or  designated  rep- 
resentative requesting  tin-  rw  ord  ol  the  reason  tan  the  delay  and  the 
date  when  the  record  i  an  be  made  available 

1910.1020(e)(1)(H)  The  >ni|ilovi  i  may  require  of  the  requester  only  such 
Information  as  should  be  readily  known  to  tin-  requester  and  which 
may  be  necessary  to  locate  or  identify  the  records  being  requested 
[eg.  dates  and  lot  atlona  when-  the  employee  worked  during  the  time 
period  In  qui  si 

1 91 0. 1 020(e)(1  )(iii)  Whenever  an  employee  or  designated  representative 
requests  a  copy  of  a  record,  the  employer  shall  assure  that  either; 

1 910.1 020(e)(1)(iii)(A)  A  copy  of  the  record  Is  provided  without  cost  to 
the  employee  or  representative. 

1910.1020(e)(1)(iii)(B)  The  necessary  mechanical  copying  facilities 
(e.g..  photocopying)  are  made  available  without  cost  to  the  employee 
or  representative  for  copying  the  record,  or 

1910.1020(e)(1)(iii)(C)  The  record  is  loaned  to  the  employee  or  repre- 
sentative for  a  reasonable  Ume  to  enable  a  copy  to  be  made. 

1910.1020(e)(1)(iv)  In  the  case  of  an  original  X-ray.  the  employer  may 
restrict  access  to  on-site  examination  or  make  other  suitable  arrange- 
ments for  the  temporary  loan  of  the  X-ray. 

1910.1020(e)(1)(v)  Whenever  a  record  has  been  previously  provided 
without  cost  to  an  employee  or  designated  representaUve.  the  employer 
may  charge  reasonable,  non-discriminatory  administraUve  costs  (i.e., 
search  and  copying  expenses  but  not  including  overhead  expenses)  for 
a  request  by  the  employee  or  designated  representative  for  additional 
copies  of  the  record,  except  that 

1 91 0.1 020(e)(1  )(v)(A)  An  employer  shall  not  charge  for  an  iniUal  request 
for  a  copy  of  new  information  that  has  been  added  to  a  record  which 
was  previously  provided:  and 

1910.1020(e)(1)(v)(B)  An  employer  shall  not  charge  for  an  initial 
request  by  a  recognized  or  certified  collective  bargaining  agent  for  a 
copy  of  an  employee  exposure  record  or  an  analysis  using  exposure 
or  medical  records. 

1910.1020(e)(1)(vi)  Nothing  in  this  section  is  intended  to  preclude 
employees  and  collective  bargaining  agents  from  collectively  bargaining 
to  obtain  access  to  information  in  addiUon  to  that  available  under 
this  section. 

1910.1020(e)(2)  Employee  and  designated  representative  access — (i) 
Employee  exposure  records.  (A)  Except  as  limited  by  paragraph  (f)  of 
this  section,  each  employer  shall,  upon  request,  assure  the  access  to 
each  employee  and  designated  representative  to  employee  exposure 
records  relevant  to  the  employee.  For  the  purpose  of  this  section,  an 
exposure  record  relevant  to  the  employee  consists  of: 

1910.1020(e)(2)(i)(A)(i)  A  record  which  measures  or  monitors  the 
amount  of  a  toxic  substance  or  harmful  physical  agent  to  which  the 
employee  is  or  has  been  exposed; 

1 910.1 020(e)(2)(i)(A)(2)  In  the  absence  of  such  directly  relevant  records, 
such  records  of  other  employees  with  past  or  present  job  duties  or 
working  conditions  related  to  or  similar  to  those  of  the  employee  to  the 
extent  necessary  to  reasonably  indicate  the  amount  and  nature  of  the 
toxic  substances  or  harmful  physical  agents  to  which  the  employee  is 
or  has  been  subjected,  and 


Material  safety  data  sheets  must  be  kept  for  those  chemicals  currently  in  use  that  are  effected 
by  the  Hazard  Communication  Standard  in  accordance  with  29  CFR  1 91 0.1 200(g). 
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191 0.1 020(e)(2)(i)(A)(3)  Exposure  records  to  the  extent  necessary  to 
reasonably  indicate  the  amount  and  nature  of  the  toxic  substances  or 
harmful  physical  agents  at  workplaces  or  under  working  conditions 
to  which  the  employee  is  being  assigned  or  transferred. 

1910.1020(e)(2)(i)(B)  Requests  by  designated  representatives  for  un- 
consented access  to  employee  exposure  records  shall  be  in  writing 
and  shall  specify  with  reasonable  particularity: 

1910.1020(e)(2)(i)(B)(f )  The  records  requested  to  be  disclosed:  and 

1910.1020(e)(2)(i)(B)(2)  The  occupational  health  need  for  gaining 
access  to  these  records. 

1910.1020(e)(2)(ii)  Employee  medical  records.  (A)  Each  employer 
shall,  upon  request,  assure  the  access  of  each  employee  to  em- 
ployee medical  records  of  which  the  employee  is  the  subject,  except 
as  provided  in  paragraph  (e)(2)(ii)(D)  of  this  section. 

1 910.1 020(e)(2)(ii)(B)  Each  employer  shall,  upon  request,  assure  the 
access  of  each  designated  representative  to  the  employee  medical 
records  of  any  employee  who  has  given  the  designated  representative 
specific  written  consent.  Appendix  A  to  this  section  contains  a  sample 
form  which  may  be  used  to  establish  specific  written  consent  for 
access  to  employee  medical  records. 

1910.1020(e)(2)(ii)(C)  Whenever  access  to  employee  medical  records 
is  requested,  a  physician  representing  the  employer  may  recommend 
that  the  employee  or  designated  representative: 

1 91 0.1 020(e)(2)(ii)(C)(  1 )  Consult  with  the  physician  for  the  purposes 
of  reviewing  and  discussing  the  records  requested. 

1910.1020(e)(2)(ii)(C)(2)  Accept  a  summary  of  material  facts  and 
opinions  in  lieu  of  the  records  requested,  or 

1 910.1020(e)(2)(ii)(C)(3)  Accept  release  of  the  requested  records  only 
to  a  physician  or  other  designated  representative. 

1 91 0.1020(e)(2)(ii)(D)  Whenever  an  employee  requests  access  to  his  or 
her  employee  medical  records,  and  a  physician  representing  the  em- 
ployer believes  that  direct  employee  access  to  information  contained 
in  the  records  regarding  a  specific  diagnosis  of  a  terminal  illness  or  a 
psychiatric  condition  could  be  detrimental  to  the  employee's  health, 
the  employer  may  inform  the  employee  that  access  will  only  be  pro- 
vided to  a  designated  representative  of  the  employee  having  specific 
written  consent,  and  deny  the  employee's  request  for  direct  access 
to  this  information  only.  Where  a  designated  representative  with 
specific  written  consent  requests  access  to  information  so  withheld, 
the  employer  shall  assure  the  access  of  the  designated  representative 
to  this  information,  even  when  it  is  known  that  the  designated  rep- 
resentative will  give  the  information  to  the  employee. 

1 9 1 0. 1 020(e)(2)(ii)(E)  A  physician,  nurse,  or  other  responsible  health 
care  personnel  maintaining  medical  records  may  delete  from  re- 
quested medical  records  the  identity  of  a  family  member,  personal 
friend,  or  fellow  employee  who  has  provided  confidential  information 
concerning  an  employee's  health  status. 

1910.1020(e)(2)(iii)  Analyses  using  exposure  or  medical  records. 
(A)  Each  employee  shall,  upon  request,  assure  the  access  of  each 
employee  and  designated  representative  to  each  analysis  using 
exposure  or  medical  records  concerning  the  employee's  working 
conditions  or  workplace. 

1910.1020(e)(2)(iii)(B)  Whenever  access  is  requested  to  an  analysis 
which  reports  the  contents  of  employee  medical  records  by  either 
direct  identifier  (name,  address,  social  security  number,  payroll 
number,  etc.)  or  by  information  which  could  reasonably  be  used 
under  the  circumstances  indirectly  to  identify  specific  employees 
(exact  age.  height,  weight,  race,  sex.  date  of  initial  employment,  job 
title,  etc.).  the  employer  shall  assure  that  personal  identifiers  are 
removed  before  access  is  provided.  If  the  employer  can  demonstrate 
that  removal  of  personal  identifiers  from  an  analysis  is  not  feasible, 
access  to  the  personally  identifiable  portions  of  the  analysis  need 
not  be  provided. 

1 91 0.1 020(e)(3)  OSHA  access,  (i)  Each  employer  shall,  upon  request, 
and  without  derogation  of  any  rights  under  the  Constitution  or  the 
Occupational  Safety  and  Health  Act  of  1970.  29  U.S.C.  651  et  seq.. 
that  the  employer  chooses  to  exercise,  assure  the  prompt  access  of 
representatives  of  the  Assistant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  to  employee  exposure  and  medical  records  and  to 


analyses  using  exposure  or  medical  records.  Rules  of  agency  practice 
and  procedure  governing  OSHA  access  to  employee  medical  records 
are  contained  in  29  CFR  1913.10. 

1910.1 020(e)(3)(i  i)  Whenever  OSHA  seeks  access  to  personally  identi- 
fiable employee  medical  information  by  presenting  to  the  employer  a 
written  access  order  pursuant  to  29  CFR  1913.10(d).  the  employer 
shall  prominently  post  a  copy  of  the  written  access  order  and  its  ac- 
companying cover  letter  for  at  least  fifteen  (15)  working  days. 

1910.1020(f)  Trade  secrets.  (1)  Except  as  provided  in  paragraph  (f)(2) 
of  this  section,  nothing  in  this  section  precludes  an  employer  from 
deleting  from  records  requested  by  a  health  professional,  employee, 
or  designated  representative  any  trade  secret  data  which  discloses 
manufacturing  processes,  or  discloses  the  percentage  of  a  chemical 
substance  in  mixture,  as  long  as  the  health  professional,  employee, 
or  designated  representative  is  notified  that  information  has  been 
deleted.  Whenever  deletion  of  trade  secret  information  substantially 
impairs  evaluation  of  the  place  where  or  the  time  when  exposure  to 
a  toxic  substance  or  harmful  physical  agent  occurred,  the  employer 
shall  provide  alternative  information  which  is  sufficient  to  permit  the 
requesting  party  to  identify  where  and  when  exposure  occurred. 

1910.1020(f)(2)  The  employer  may  withhold  the  specific  chemical 
identity,  including  the  chemical  name  and  other  specific  identification 
of  a  toxic  substance  from  a  disclosable  record  provided  that: 

1910.1020(f)(2)(i)  The  claim  that  the  information  withheld  is  a  trade 
secret  can  be  supported: 

1910.1020(f)(2)(ii)  All  other  available  information  on  the  properties 
and  effects  of  the  toxic  substance  is  disclosed: 

1910.1 020(f)(2)(i i i)  The  employer  informs  the  requesting  party  that  the 
specific  chemical  identity  is  being  withheld  as  a  trade  secret:  and 

1 9 1 0. 1 020(f)(2)(iv)  The  specific  chemical  identity  is  made  available  to 
health  professionals,  employees  and  designated  representatives  in  ac- 
cordance with  the  specific  applicable  provisions  of  this  paragraph. 

1910.1020(f)(3)  Where  a  treating  physician  or  nurse  determines 
that  a  medical  emergency  exists  and  the  specific  chemical  identity 
of  a  toxic  substance  is  necessary  for  emergency  or  first-aid  treat- 
ment, the  employer  shall  immediately  disclose  the  specific  chemi- 
cal identity  of  a  trade  secret  chemical  to  the  treating  physician  or 
nurse,  regardless  of  the  existence  of  a  written  statement  of  need 
or  a  confidentiality  agreement.  The  employer  may  require  a  written 
statement  of  need  and  confidentiality  agreement,  in  accordance 
with  the  provisions  of  paragraphs  (f)(4)  and  (f)(5).  as  soon  as  cir- 
cumstances permit. 

1910.1020(f)(4)  In  non-emergency  situations,  an  employer  shall, 
upon  request,  disclose  a  specific  chemical  identity,  otherwise  per- 
mitted to  be  withheld  under  paragraph  (f)(2)  of  this  section,  to  a  health 
professional,  employee,  or  designated  representative  if: 

1910.1020(f)(4)(i)  The  request  is  in  writing: 

1910.1020(fj(4)(ii)  The  request  describes  with  reasonable  detail  one  or 
more  of  the  following  occupational  health  needs  for  the  information: 

1910.1020(f)(4)(ii)(A)  To  assess  the  hazards  of  the  chemicals  to  which 
employees  will  be  exposed: 

1 910.1 020(f)(4)(ii)(B)  To  conduct  or  assess  sampling  of  the  workplace 
atmosphere  to  determine  employee  exposure  levels: 

1 91 0.1 020(f)(4)(ii)(C)  To  conduct  pre-assignment  or  periodic  medical 
surveillance  of  exposed  employees: 

1910.1020(f)(4)(ii)(D)  To  provide  medical  treatment  to  exposed 
employees: 

1910.1020(f)(4)(ii)(E)  To  select  or  assess  appropriate  personal  pro- 
tective equipment  for  exposed  employees: 

1910.1020(f)(4)(ii)(F)  To  design  or  assess  engineering  controls  or 
other  protective  measures  for  exposed  employees:  and 

1910.1020(f)(4)(ii)(G)  To  conduct  studies  to  determine  the  health 
effects  of  exposure. 

1910.1020(f)(4)(iii)  The  request  explains  in  detail  why  the  disclosure 
of  the  specific  chemical  identity  is  essential  and  that,  in  lieu  thereof, 
the  disclosure  of  the  following  information  would  not  enable  the 
health  professional,  employee  or  designated  representative  to  pro- 
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nl  Mils  sri  Mi  HI 

isio.io20(i)(4)(ni)(A)  The  properties  and  effet  Is  ol  the  i  he al 

i9io.i020(f)(4)(iii)(B)  Meaauree  foi  controlling  ure  to 

the  chemli  .ii 

i9io.io20(f)(4)(nii(Ci  Methoda  ol  monitoring  and  analyzing  worka 

expoaure  to  the  (  hemlt  al;  and, 

i9io.i020(f)(4)(iii)(D)  Methoda  iii  diagnosing  and  treating  harmful 

exposures  to  the  chemical; 

1910.1020(()(4)(iv)  rii.  request  Includes  ■  >  description  <>i  the  pin 

cedurea  i"  be  used  in  maintain  the  confidentiality  ol  the  .n 

mini  in.iliiMi:  .mil. 

I9i0.i020(f)(4)(v)  The  health  professional,  employee,  or  designated 
representative  and  the  employer  01  contrai  i"i  ol  the  services  of  the 
health  iMi'irssuni.ii  or  designated  representative  agree  In  ■<  written 

i  onliili  mi.iliu  agreement  th.it  the  health  professional,  employee  or 
designated  representative  will  nol  use  the  trade  secret  information  for 

any  purpose  oilier  lh. in  the  health  necd(s)  asserted  and  agree  mil  to 

release  the  Information  under  any  circumstances  other  than  toOSHA. 
.is  provided  In  paragraph  (11(9)  of  this  section,  except  as  authorized  by 
the  terms  ol  the  agreement  or  by  the  employer. 

1 91 0. 1 020(f)(5)  The  conrldenUallty  agreement  authorized  by  paragraph 
(0(4)(lv)  of  this  secUon: 

1910.1020(f)(5)(i)  May  restrict  the  use  of  the  Information  to  the  health 
purposes  Indicated  In  the  written  statement  of  need: 

1910.1020(f)(5)(H)  May  provide  for  appropriate  legal  remedies  in  the 
event  nl  a  breach  of  the  agreement.  Including  stipulation  of  a  reasonable 
pre-estimate  of  likely  damages:  and. 

1910.1020(f)(5)(iii)  May  not  Include  requirements  for  the  posting  of 
,i  penalty  bond. 

1910.1020(f)(6)  Nothing  in  this  section  is  meant  to  preclude  the  par- 
ties from  pursuing  non-contractual  remedies  to  the  extent  permitted 
by  law. 

1910.1020(f)(7)  If  the  health  professional,  employee  or  designated 
representative  receiving  the  trade  secret  information  decides  that 
there  is  a  need  to  disclose  it  to  OSHA.  the  employer  who  provided  the 
Information  shall  be  Informed  by  the  health  professional  prior  to,  or 
at  the  same  time  as,  such  disclosure. 

1910.1020(f)(8)  If  the  employer  denies  a  written  request  for  disclosure 
of  a  specific  chemical  identity,  the  denial  must: 

1910.1020(f)(8)(i)  Be  provided  to  the  health  professional,  employee  or 

designated  representative  within  thirty  days  of  the  request: 

1910.1020(f)(8)(H)  Be  in  writing; 

1910.1020(f)(8)(iii)  Include  evidence  to  support  the  claim  that  the 

specific  chemical  identity  is  a  trade  secret: 

1910.1020(f)(8)(iv)  State  the  specific  reasons  why  the  request  is  being 

denied:  and. 

1910.1020(f)(8)(v)  Explain  In  detail  how  alternative  information  may 
satisfy  the  specific  medical  or  occupational  health  need  without  re- 
vealing the  specific  chemical  identity. 

1910.1020(f)(9)  The  health  professional,  employee,  or  designated  rep- 
resentative whose  request  for  information  is  denied  under  paragraph 
(f)(4)  of  this  section  may  refer  the  request  and  the  written  denial  of  the 
request  to  OSHA  for  consideration. 

1910.1020(f)(10)  When  a  heath  [sic]  professional  employee,  or  desig- 
nated representative  refers  a  denial  to  OSHA  under  paragraph  (f)(9)  of 
this  section.  OSHA  shall  consider  the  evidence  to  determine  if: 

1910.1020(f)(10)(i)  The  employer  has  supported  the  claim  that  the 
specific  chemical  identity  is  a  trade  secret; 

1910.1020(f)(10)(ii)  The  health  professional  employee,  or  designated 
representative  has  supported  the  claim  that  there  is  a  medical  or  oc- 
cupational health  need  for  the  information:  and 

1910.1020(f)(10)(iii)  The  health  professional,  employee  or  desig- 
nated representative  has  demonstrated  adequate  means  to  protect 
the  confidentiality. 


I9i0.i020(f)d DO)  ii  osiia  determines  that  thi  spectra  chemical 
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of  a  trade  set  ret  specific  chemli  al  Identity,  the  Assistant  Bet  ntary  may 
issue  siuii  orders  m  hnpotf  such  additional  limitations  01  1  ondltjons 
ilium  the  disclosure  "i  thi  lemlcaJ  Information  as  may 

in  appropriate  to  assure  thai  the  <•<  1  upationa)  health  needs  an 

Without  .in  undue  risk  ol  harm  to  the  employer. 

191 0.1020(0(1 2)  Notwllhsi.il  11  In  114  the  existence  Of  8  trade  secret  claim, 
.111  employer  shall,  upon  request,  disclose  to  the  Assistant  Secretary 
any  Information  which  this  section  requires  the  employer  to  make 
available  Where  there  is  a  trade  secret  claim,  such  claim  shall  be  made 
in,  1. hi  1  than  .it  the  time  the  Information  Is  provided  to  the  Assistant 
Secretary  so  that  suitable  determinations  of  trade  secret  status  can  be 
made  and  the  necessary  protections  can  be  Implemented. 

1910.1020(0(13)  Nothing  in  this  paragraph  shall  be  construed  as 
requiring  the  disclosure  under  any  circumstances  of  process  or  per- 
1  entage  of  mixture  Information  which  Is  trade  secret. 

1910.1020(g)  Employee  information.  (1)  Upon  an  employee's  first  en- 
tering into  employment,  and  at  least  annually  thereafter,  each  employer 
shall  Inform  current  employees  covered  by  this  section  of  the  following: 

1910.1020(g)(1)(i)  The  existence,  location,  and  availability  of  any  re- 
cords covered  by  this  section; 

1910.1020(g)(1)(H)  The  person  responsible  for  maintaining  and  pro- 
viding access  to  records;  and 

1910.1020(g)(1)(iii)  Each  employee's  rights  of  access  to  these  records. 

1910.1020(g)(2)  Each  employer  shall  keep  a  copy  of  this  secUon  and 
its  appendices,  and  make  copies  readily  available,  upon  request,  to 
employees.  The  employer  shall  also  distribute  to  current  employees 
any  informational  materials  concerning  this  section  which  are  made 
available  to  the  employer  by  the  Assistant  Secretary  of  Labor  for  Oc- 
cupational Safety  and  Health. 

1 91 0. 1 020(h)  Transfer  of  records.  (1 )  Whenever  an  employer  is  ceas- 
ing to  do  business,  the  employer  shall  transfer  all  records  subject  to 
this  section  to  the  successor  employer.  The  successor  employer  shall 
receive  and  maintain  these  records. 

1910.1020(h)(2)  Whenever  an  employer  is  ceasing  to  do  business  and 
there  is  no  successor  employer  to  receive  and  maintain  the  records 
subject  to  this  standard,  the  employer  shall  noUfy  affected  current 
employees  of  their  rights  of  access  to  records  at  least  three  (3)  months 
prior  to  the  cessation  of  the  employer's  business. 

1910.1020(h)(3)  Whenever  an  employer  either  is  ceasing  to  do  busi- 
ness and  there  is  no  successor  employer  to  receive  and  maintain  the 
records,  or  intends  to  dispose  of  any  records  required  to  be  preserved 
for  at  least  thirty  (30)  years,  the  employer  shall: 

1910.1020(h)(3)(i)  Transfer  the  records  to  the  Director  of  the  National 
Institute  for  Occupational  Safety  and  Health  (NIOSH)  if  so  required  by 
a  specific  occupational  safety  and  health  standard;  or 

1910.1020(h)(3)(H)  Notify  the  Director  of  NIOSH  in  writing  of  the 
impending  disposal  of  records  at  least  three  (3)  months  prior  to  the 
disposal  of  the  records. 

1910.1020(h)(4)  Where  an  employer  regularly  disposes  of  records 
required  to  be  preserved  for  at  least  thirty  (30)  years,  the  employer 
may.  with  at  least  (3)  months  notice,  notify  the  Director  of  NIOSH 
on  an  annual  basis  of  the  records  intended  to  be  disposed  of  in  the 
coming  year. 

1910.10200)  Appendices.  The  information  contained  in  appendices  A 
and  B  to  this  section  is  not  intended,  by  itself,  to  create  any  additional 
obligations  not  otherwise  imposed  by  this  section  nor  detract  from  any 
existing  obligation. 
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APPENDIX  A  TO  §1910.20  [sic  §1910.1020]— 
SAMPLE  AUTHORIZATION  LETTER  FOR 
THE  RELEASE  OF  EMPLOYEE  MEDICAL 
RECORD  INFORMATION  TO  A  DESIGNATED 
REPRESENTATIVE  (NON-MANDATORY) 

(full  name  of  worker/patient),  hereby  authorize 

(individual  or  organization  holding  the  medical 

.  (individual  or  organization 


records)  to  release  to  . 


authorized  to  receive  the  medical  information),  the  following  medical 
information  from  my  personal  medical  records: 

(Describe  generally  the  information  desired  to  be  released) 


I  give  my  permission  for  this  medical  information  to  be  used  for  the 
following  purpose: 


but  I  do  not  give  permission  for  any  other  use  or  re-disclosure  of 
this  information. 

NOTE:  Several  extra  lines  are  provided  below  so  that  you  can  place 
additional  restrictions  on  this  authorization  letter  if  you  want  to.  You 
may.  however,  leave  these  lines  blank.  On  the  other  hand,  you  may 
want  to  (1)  specify  a  particular  expiration  date  for  this  letter  (if  less 
than  one  year):  (2)  describe  medical  information  to  be  created  in  the 
future  that  you  intend  to  be  covered  by  this  authorization  letter:  or  (3) 
describe  portions  of  the  medical  information  in  your  records  which 
you  do  not  intend  to  be  released  as  a  result  of  this  letter.) 


Full  name  of  Employee  or  Legal  Representative 


Signature  of  Employee  or  Legal  Representative 


Date  of  Signature . 


APPENDIX  B  TO  §1910.20  [sic  §1910.1020]— 
AVAILABILITY  OF  NIOSH  REGISTRY  OF  TOXIC 
EFFECTS  OF  CHEMICAL  SUBSTANCES  (RTECS) 
(NON-MANDATORY) 

The  final  regulation.  29  CFR  1910.20  |sic  1910.1020],  applies  to  all 
employee  exposure  and  medical  records,  and  analyses  thereof,  of 
employees  exposed  to  toxic  substances  or  harmful  physical  agents 
(paragraph  (b)(2)).  The  term  tavic  substance  or  harmful  physical  agent 
is  defined  by  paragraph  (c)(13)  to  encompass  chemical  substances, 
biological  agents,  and  physical  stresses  for  which  there  is  evidence 
of  harmful  health  effects.  The  regulation  uses  the  latest  printed 
edition  of  the  National  Institute  for  Occupational  Safety  and  Health 
(NIOSH)  Registry  of  Toxic  Effects  of  Chemical  Substances  (RTECS) 
as  one  of  the  chief  sources  of  information  as  to  whether  evidence  of 
harmful  health  effects  exists.  If  a  substance  is  listed  in  the  latest 
printed  RTECS.  the  regulation  applies  to  exposure  and  medical  re- 
cords (and  analyses  of  these  records)  relevant  to  employees  exposed 
to  the  substance. 

It  is  appropriate  to  note  that  the  final  regulation  does  not  require  that 
employers  purchase  a  copy  of  RTECS.  and  many  employers  need 
not  consult  RTECS  to  ascertain  whether  their  employee  exposure 
or  medical  records  are  subject  to  the  rule.  Employers  who  do  not 
currently  have  the  latest  printed  edition  of  the  NIOSH  RTECS.  how- 
ever, may  desire  to  obtain  a  copy.  The  RTECS  is  issued  in  an  annual 
printed  edition  as  mandated  by  section  20(a)(6)  of  the  Occupational 
Safety  and  Health  Act  (29  U.S.C.  669(a)(6)). 

The  Introduction  to  the  1980  printed  edition  describes  the  RTECS 
as  follows: 


The  1980  edition  of  the  Registry  of  Toxic  Effects  of  Chemical  Sub- 
stances, formerly  known  as  the  Toxic  Substances  list,  is  the  ninth  revi- 
sion prepared  in  compliance  with  the  requirements  of  Section  20(a)(6) 
of  the  Occupational  Safety  and  Health  Act  of  1970  (Public  Law91-596). 
The  original  list  was  completed  on  June  28.  1971.  and  has  been  up- 
dated annually  in  book  format.  Beginning  in  October  1977.  quarterly 
revisions  have  been  provided  in  microfiche.  This  edition  of  the  Registry 
contains  168.096  listings  of  chemical  substances:  45.156  are  names 
of  different  chemicals  with  their  associated  toxicity  data  and  122.940 
are  synonyms.  This  edition  includes  approximately  5.900  new  chemical 
compounds  that  did  not  appear  in  the  1979  Registry,  (p.  xi) 

The  Registry's  purposes  are  many,  and  it  serves  a  variety  of  users. 
It  is  a  single  source  document  for  basic  toxicity  information  and  for 
other  data,  such  as  chemical  identifiers  ad  information  necessary  for 
the  preparation  of  safety  directives  and  hazard  evaluations  for  chem- 
ical substances.  The  various  types  of  toxic  effects  linked  to  literature 
citations  provide  researchers  and  occupational  health  scientists  with 
an  introduction  to  the  toxicological  literature,  making  their  own  review 
of  the  toxic  hazards  of  a  given  substance  easier.  By  presenting  data  on 
the  lowest  reported  doses  that  produce  effects  by  several  routes  of  entry 
in  various  species,  the  Registry  furnishes  valuable  information  to  those 
responsible  for  preparing  safety  data  sheets  for  chemical  substances  in 
the  workplace.  Chemical  and  production  engineers  can  use  the  Reg- 
istry to  identify  the  hazards  which  may  be  associated  with  chemical 
intermediates  in  the  development  of  final  products,  and  thus  can  more 
readily  select  substitutes  or  alternative  processes  which  may  be  less 
hazardous.  Some  organizations,  including  health  agencies  and  chemical 
companies,  have  included  the  NIOSH  Registry  accession  numbers  with 
the  listing  of  chemicals  in  their  files  to  reference  toxicity  information 
associated  with  those  chemicals.  By  including  foreign  language  chemical 
names,  a  start  has  been  made  toward  providing  rapid  identification  of 
substances  produced  in  other  countries,  (p.  xi) 

"In  this  edition  of  the  Registry,  the  editors  intend  to  identify  "all 
known  toxic  substances"  which  may  exist  in  the  environment  and 
to  provide  pertinent  data  on  the  toxic  effects  from  known  doses 
entering  an  organism  by  any  route  described,  (p  xi) 

"It  must  be  reemphasized  that  the  entry  of  a  substance  in  the  Registry 
does  not  automatically  mean  that  it  must  be  avoided.  A  listing  does 
mean,  however,  that  the  substance  has  the  documented  potential 
of  being  harmful  if  misused,  and  care  must  be  exercised  to  prevent 
tragic  consequences.  Thus,  the  Registry  lists  many  substances  that 
are  common  in  everyday  life  and  are  in  nearly  every  household  in  the 
United  States.  One  can  name  a  variety  of  such  dangerous  substances: 
prescription  and  non-prescription  drugs:  food  additives:  pesticide  con- 
centrates, sprays,  and  dusts;  fungicides:  herbicides:  paints:  glazes, 
dyes:  bleaches  and  other  household  cleaning  agents;  alkalies:  and 
various  solvents  and  diluents.  The  list  is  extensive  because  chemicals 
have  become  an  integral  part  of  our  existence." 

The  RTECS  printed  edition  may  be  purchased  from  the  Superin- 
tendent of  Documents,  U.S.  Government  Printing  Office  (GPO). 
Washington.  DC  20402  (202-783-3238). 

Some  employers  may  desire  to  subscribe  to  the  quarterly  update  to 
the  RTECS  which  is  published  in  a  microfiche  edition.  An  annual 
subscription  to  the  quarterly  microfiche  may  be  purchased  from 
the  GPO  (Order  the  "Microfiche  Edition.  Registry  of  Toxic  Effects  of 
Chemical  Substances").  Both  the  printed  edition  and  the  microfiche 
edition  of  RTECS  are  available  for  review  at  many  university  and 
public  libraries  throughout  the  country.  The  latest  RTECS  editions 
may  also  be  examined  at  the  OSHA  Technical  Data  Center.  Room 
N2439— Rear.  United  States  Department  of  Labor,  200  Constitution 
Avenue.  NW..  Washington.  DC  20210  (202-523-9700).  or  at  any 
OSHA  Regional  or  Area  Office  {See.  major  city  telephone  directories 
under  United  States  Government-Labor  Department). 

[53  FR  38163.  Sept.  29.  1988:  53  FR  49981.  Dec.  13.  1988.  as  amended 
at  54  FR  24333.  June  7.  1989:  55  FR  26431.  June  28.  1990:  61  FR 
9235.  Mar.  7,  1996.  Redesignated  at  61  FR  31430.  June  20.  1996] 

§1926.34  Means  of  egress. 
1926.34(a)  General.  In  every  building  or  structure  exits  shall  be  so  ar- 
ranged and  maintained  as  to  provide  free  and  unobstructed  egress  from 
all  parts  of  the  building  or  structure  at  all  times  when  it  is  occupied.  No 
lock  or  fastening  to  prevent  free  escape  from  the  inside  of  any  building 
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sh.iii  be  Installed  except  In  mental  penal,  "i  correi  live  Inatltutlona  where 

■upervtoorj  i»  rw J  Is  contlnualrj  on  duty  and  effer  ttva  provtalon 

ive  occupant*  In  caw  of  fli thei  emergency 

1926.34(b)  Exit  marking.  •  lr*  marked  by  a  readily  visible  sign 

i  to  exits  shall  be  marked  by  readily  vlalble  algna  In  all  cases  when 

the  exit  01  waj  to  reach  II  la  nol  Immediately  vlalble  to  the ipanta 

1926.34(c)  Maintenance  and  workmanship.  Means  "I  egress  shall  l„ 
continually  maintained  tree  of  all  obstructions  or  Impedimenta  to  full  inatanl 
us.-  in  the  case  ol  Bre  01  othei  emergency 

|S6  i  R  35083,  June  30,  199  I] 

§1926.35  Employee  emergency  action  plans. 
1926.35(a)  Scope  and  application.  This  section  applies  to  all  emerg 
Li  nun  pi.nis  required  by  a  particular  OSHA  standard,  The  emergen)  v  ■  <> 
ii, .ii  plan  shall  be  In  writing  (except  as  provided  in  tin-  las)  sentence  "i 
paragraph  (dial  oi  this  section)  and  shall  covei  those  designated  ■,  tlona 
employers  and  employees  must  take  i"  ensure  employee  safi  tj  Gram  Bre 
and  othei  emergencies, 

1926.35(b)  Elements.  The  following  elements,  ,il  .i  i nil liim 1 1 1 1 .  shall  be 

Included  In  the  plan: 

1926.35(b)(1)  Emergency  escape  procedures  and  emergency  esi   ip,    route 

assignments; 

1926.35(b)(2)  lYocedurcs  to  be  followed  by  employees  who  remain  In  operate 

,  mi,  a i  plain  operations  before  they  evacuate; 

1926.35(b)(3)  Procedures  to  account  for  all  employees  after  emergency 
evaluation  has  been  completed; 

1926.35(b)(4)  Rescue  and  medical  duties  for  those  employees  who  are  to 
perform  them: 


1926.35(b)(5)  [he  preferred  means  •  •!  reporting  Urea  and  otbai  emei 

iii,i 

1926.35(b)(6)  Names  or  regular  |ob  lilies  ,,l  persona  "r  departments  wlio 

i  an  be  <  "in  icted  foi  lurtha  Information  "i  explanation  ol  duties  unda 

llic  plan 

1926.35(c)  Alarm  system.  (1)  The  employe!  shall  establish  an  emp 

alarm  sysi,  in  which  compiles  Willi  §1926 

1926.35(c)(2)  ii  the  employer  alarm  system  is  used  for  alerting  Bre  brt 
gade  members,  oi  foi  othei  purposes,  a  dlatim  live  signal  lor  each  purpose 

shall  b< 

1926.35(d)  Evacuation. The  emplqyei  shall  establish  In  the  emergi  oi 
i  inn  plan  the  types  ol  evai  uarJcoi  to  be  used  In  emergen)  y  i  trcumstan 

1926.35(e)  Training.  (1)  Before  Implementing  the  emergeru  y  ai  don  plan, 
the  employe!  shall  fi»«ig»«t»  and  nam  a  sufik  lent  number  oi  persons  to 
assist  in  the  safe  and  orderly  emergency  evai  nation  oi  employees. 

1926.35(e)(2)  The  employer  shall  review  the  plan  With  each  employee  covered 

by  lb.  plan  at  the  following  times 

1926.35(e)(2)(i)  Initially  when  the  plan  is  developed, 

1926. 35(e)(2)(H)  Whenever  the  employee's  responsibilities  or  designated 
actions  under  the  plan  change,  and 

1926.35(e)(2)(iii)  Whenever  the  plan  Is  changed. 

1926.35(e)(3)  The  employer  shall  review  with  each  employee  upon  Initial 
assignment  those  parts  of  the  plan  which  the  employee  must  know  to  pro- 
tect the  employee  in  the  event  of  an  emergency.  The  written  plan  shall  be 
kept  at  the  workplace  and  made  available  for  employee  review.  For  those 
employers  with  1 0  or  fewer  employees  the  plan  may  be  communicated  orally 
to  employees  and  the  employer  need  not  maintain  a  written  plan. 

|58  FR  35083.  June  30.  19931 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(40  U.S.C.  333):  sees.  4.  6.  and  8.  Occupational  Safety  and  Health 
Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary-  of  Labors  Order 
No.  12-71  (36  FR  8754).  8-76  (41  FR  25059),  9-83  (48  FR  35736). 
or  6-96  (62  FR  1 1 1).  as  applicable:  and  29  CFR  part  1911. 


§1926.50  Medical  services  and  first  aid. 

1 926.50(a)  The  employer  shall  insure  the  availability  of  medical  personnel 
for  advice  and  consultation  on  matters  of  occupational  health. 

1926.50(b)  Provisions  shall  be  made  prior  to  commencement  of  the  project 
for  prompt  medical  attention  in  case  of  serious  injury. 

1926.50(c)  In  the  absence  of  an  infirmary,  clinic,  hospital,  or  physician, 
that  is  reasonably  accessible  in  terms  of  time  and  distance  to  the  worksite, 
which  is  available  for  the  treatment  of  injured  employees,  a  person  who  has 
a  valid  certificate  in  first-aid  training  from  the  U.S.  Bureau  of  Mines,  the 
American  Red  Cross,  or  equivalent  training  that  can  be  verified  by  docu- 
mentary evidence,  shall  be  available  at  the  worksite  to  render  first  aid. 

1926.50(d)(1)  First  aid  supplies  shall  be  easily  accessible  when  required. 

1926.50(d)(2)  The  contents  of  the  first  aid  kit  shall  be  placed  in  a  weather- 
proof container  with  individual  sealed  packages  for  each  type  of  item,  and 
shall  be  checked  by  the  employer  before  being  sent  out  on  each  job  and  at 
least  weekly  on  each  job  to  ensure  that  the  expended  items  are  replaced. 

1 926.50(e)  Proper  equipment  for  prompt  transportation  of  the  injured  per- 
son to  a  physician  or  hospital,  or  a  communication  system  for  contacting 
necessary  ambulance  service,  shall  be  provided. 

1926.50(f)  In  areas  where  91 1  is  not  available,  the  telephone  numbers  of 
the  physicians,  hospitals,  or  ambulances  shall  be  conspicuously  posted. 

1 926.50(g)  Where  the  eyes  or  body  of  any  person  may  be  exposed  to  inju- 
rious corrosive  materials,  suitable  facilities  for  quick  drenching  or  flushing 
of  the  eyes  and  body  shall  be  provided  within  the  work  area  for  immediate 
emergency  use. 

Appendix  A  to  §1926.50 — First  aid  Kits  (Non-Mandatory) 

First  aid  supplies  are  required  to  be  easily  accessible  under  paragraph 
§1926. 50(d)(1).  An  example  of  the  minimal  contents  of  a  generic  first  aid 
kit  is  described  in  American  National  Standard  (ANSI)  Z308. 1-1978  ■Min- 
imum Requirements  for  Industrial  Unit-Type  First-aid  Kits".  The  contents 
of  the  kit  listed  in  the  ANSI  standard  should  be  adequate  for  small  work 
sites.  When  larger  operations  or  multiple  operations  are  being  conducted 
at  the  same  location,  employers  should  determine  the  need  for  additional 
first  aid  kits  at  the  worksite,  additional  types  of  first  aid  equipment  and 
supplies  and  additional  quantities  and  types  of  supplies  and  equipment 
in  the  first  aid  kits. 

In  a  similar  fashion,  employers  who  have  unique  or  changing  first-aid  needs 
in  their  workplace,  may  need  to  enhance  their  first-aid  kits.  The  employer 
can  use  the  OSHA  300  log.  OSHA  10  Is  or  other  reports  to  identify  these 
unique  problems.  Consultation  from  the  local  Fire/Rescue  Department, 
appropriate  medical  professional,  or  local  emergency  room  may  be  helpful 
to  employers  in  these  circumstances.  By  assessing  the  specific  needs  of 
their  workplace,  employers  can  ensure  that  reasonably  anticipated  supplies 
are  available.  Employers  should  assess  the  specific  needs  of  their  worksite 
periodically  and  augment  the  first  aid  kit  appropriately. 

If  it  is  reasonably  anticipated  employees  will  be  exposed  to  blood  or  other 
potentially  infectious  materials  while  using  first-aid  supplies,  employers 
should  provide  personal  protective  equipment  (PPE).  Appropriate  PPE 
includes  gloves,  gowns,  face  shields,  masks  and  eye  protection  (see  "Oc- 
cupational Exposure  to  Blood  borne  Pathogens".  29  CFR  1910.1030(d)(3)) 
(56  FR  64175). 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  49 
FR  18295.  Apr.  30.  1984:  58  FR  35084.  June  30.  1993;  61  FR  5510.  Feb. 
13.  1996:  63  FR  33469.  June  18.  1998) 

§1926.51  Sanitation. 

1926.51(a)  Potable  water.  (1)  An  adequate  supply  of  potable  water  shall 
be  provided  in  all  places  of  employment. 


1 926.51  (a)(2)  Portable  containers  used  to  dispense  drinking  water  shall  be 
capable  of  being  tightly  closed,  and  equipped  with  a  tap.  Water  shall  not 
be  dipped  from  containers. 

1 926.5 1  (a)(3)  Any  container  used  to  distribute  drinking  water  shall  be  clearly 
marked  as  to  the  nature  of  its  contents  and  not  used  for  any  other  purpose. 

1926.51(a)(4)  The  common  drinking  cup  is  prohibited. 

1 926.51(a)(5)  Where  single  service  cups  (to  be  used  but  once)  are  supplied, 
both  a  sanitary  container  for  the  unused  cups  and  a  receptacle  for  disposing 
of  the  used  cups  shall  be  provided. 

1926.51(a)(6)  Potable  water  means  water  which  meets  the  quality  standards 
prescribed  in  the  U.S.  Public  Health  Service  Drinking  Water  Standards. 
published  in  42  CFR  part  72.  or  water  which  is  approved  for  drinking  pur- 
poses by  the  State  or  local  authority  having  jurisdiction. 

1926.51(b)  Nonpotable  water.  (1)  Outlets  for  nonpotable  water,  such 
as  water  for  industrial  or  firefighting  purposes  only,  shall  be  identified 
by  signs  meeting  the  requirements  of  subpart  G  of  this  part,  to  indicate 
clearly  that  the  water  is  unsafe  and  is  not  to  be  used  for  drinking,  wash- 
ing, or  cooking  purposes. 

1926.51(b)(2)  There  shall  be  no  cross-connection,  open  or  potential, 
between  a  system  furnishing  potable  water  and  a  system  furnishing 
nonpotable  water. 

1926.51(c)  Toilets  at  construction  jobsites.  (1)  Toilets  shall  be  provided 
for  employees  according  to  the  following  table: 

TABLE  D-1 


Number  of  employees 


Minimum  number  of  facilities 


20  or  less 
20  or  more 
200  or  more 


1  toilet  seat  and  1  urinal  per  40  workers. 
1  toilet  seat  and  1  urinal  per  50  workers. 


1926.51(c)(2)  Under  temporary  field  conditions,  provisions  shall  be  made 
to  assure  not  less  than  one  toilet  facility  is  available. 

1 926.51  (c)(3)  Job  sites,  not  provided  with  a  sanitary  sewer,  shall  be  provided 
with  one  of  the  following  toilet  facilities  unless  prohibited  by  local  codes: 

1 926.51  (c)(3)(i)  Privies  (where  their  use  will  not  contaminate  ground  or 
surface  water): 

1 926.51  (c)(3)(H)  Chemical  toilets: 

1926.51(c)(3)(iii)  Recirculating  toilets: 

1 926.51  (c)(3)(iv)  Combustion  toilets. 

1 926.51  (c)(4)  The  requirements  of  this  paragraph  (c)  for  sanitation  facilities 
shall  not  apply  to  mobile  crews  having  transportation  readily  available  to 
nearby  toilet  facilities. 

1926.51(d)  Food  handling.  (1)  All  employees'  food  service  facilities  and 
operations  shall  meet  the  applicable  laws,  ordinances,  and  regulations  of 
the  jurisdictions  in  which  they  are  located. 

1 926.51  (d)(2)  All  employee  food  service  facilities  and  operations  shall  be  car- 
ried out  in  accordance  with  sound  hygienic  principles.  In  all  places  of  employ- 
ment where  all  or  part  of  the  food  service  is  provided,  the  food  dispensed  shall 
be  wholesome,  free  from  spoilage,  and  shall  be  processed,  prepared,  handled, 
and  stored  in  such  a  manner  as  to  be  protected  against  contamination. 

1 926.51  (e)  Temporary  sleeping  quarters.  When  temporary  sleeping  quar- 
ters are  provided,  they  shall  be  heated,  ventilated,  and  lighted. 

1926.51(f)  Washing  facilities.  (1)  The  employer  shall  provide  adequate 
washing  facilities  for  employees  engaged  in  the  application  of  paints,  coat- 
ing, herbicides,  or  insecticides,  or  in  other  operations  where  contaminants 
may  be  harmful  to  the  employees.  Such  facilities  shall  be  in  near  proximity 
to  the  worksite  and  shall  be  so  equipped  as  to  enable  employees  to  remove 
such  substances. 

1926.51(f)(2)  General.  Washing  facilities  shall  be  maintained  in  a  sani- 
tary condition. 

1926.51(f)(3)  Lavatories,  (i)  Lavatories  shall  be  made  available  in  all  places 
of  employment.  The  requirements  of  this  subdivision  do  not  apply  to  mobile 
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m  in  normally  unattended  work  i<"  attorn  U  employee*  working  .11 
locations  have  tranapoi i.iiiuii  readily  available  i"  neaibj  washing 
i.niinirs  which  meet  the  otha  requirements  ol  thla  paragraph 

1926.51(f)(3)(H)  Each  lavatorj  shall  be  provided  with  t •«  >i  and  cold  running 
tepid  i  unnlng  wato 

I926.5i(f)(3)(iii)  Hand  sn.i|i  ni  sin iii. 1 1  i  leanalng  agents  shall  be  provided 

1 926.5 i(f)(3)(iv)  iiniiviiiu.il  hand  towels  ni  section*  thereof,  ol  i  loth  a  papa 
warm  ah  blowers  oi  clean  Individual  aecttona  of  contlnuoua  cloth  toweling 
in  ni  in  tin-  lavatories,  shall  be  pr«  Ided 

1926.51(f)(4)  Showers,  (i)  Whenevei  showers  are  required  bj  a  partteulai 

standard,  I  lie-  showers  sh.ill  he  provided  in  accordance  with  paragraph! 

(I)(4)  (II)  through  (V)  "I  llils  section 

1926.51(f)(4)(H)  One  slmwei   shall  l»    provided  for  each   10  employees  of 

each  sex,  or  numerical  traction  thereof,  who  are  required  to  shower  during 
the  same  sinii 

1 926.5 1(f)(4)(ili)  Body  soap  or  other  appropriate  i  Icanslng  agents  conve 

nient  in  the  ahowera  shall  be  provided  as  specified  In  paragraph  (f)(3)(iii| 
ni  this  section. 

1 926.5 1(f)(4)(iv)  Showers  shall  he  provided  with  hot  and  cold  water  feeding 
a  common  discharge  line 

1 926.51  (f)(4)(v)  Employees  who  use  showers  shall  be  provided  with  Indi- 

M.lu.il  i  lean  towels. 

1926.51(g)  Eating  and  drinking  areas.  No  employee  shall  be  allowed  to 
consume  food  or  beverages  in  a  toilet  room  nor  In  any  area  exposed  to  a 
iu\ii  material. 

1926.51(h)  Vermin  control.  Every  enclosed  workplace  shall  be  so  con- 
sti  mted.  equipped,  and  maintained,  so  far  as  reasonably  practicable,  as  to 
prevent  the  entrance  or  harborage  of  rodents,  insects,  and  other  vermin.  A 
continuing  and  effective  extermination  program  shall  be  instituted  where 
their  presence  is  detected. 

1 926.5 1  (i)  Change  rooms.  Whenever  employees  are  required  by  a  particular 
standard  to  wear  protective  clothing  because  of  the  possibility  of  contami- 
nation with  toxic  materials,  change  rooms  equipped  with  storage  facilities 
for  street  clothes  and  separate  storage  facilities  for  the  protective  clothing 
shall  be  provided. 

[44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979,  as  amended  at  58 
FR  35084.  June  30.  1993| 

§1926.52  Occupational  noise  exposure. 

1926.52(a)  Protection  against  the  effects  of  noise  exposure  shall  be  provided 
when  the  sound  levels  exceed  those  shown  in  Table  D-2  of  this  section  when 
measured  on  the  A-scale  of  a  standard  sound  level  meter  at  slow  response. 

1926.52(b)  When  employees  are  subjected  to  sound  levels  exceeding  those 
listed  in  Table  D-2  of  this  section,  feasible  administrative  or  engineering  controls 
shall  be  utilized.  If  such  controls  fail  to  reduce  sound  levels  within  the  levels 
of  the  table,  personal  protective  equipment  as  required  in  subpart  E,  shall  be 
provided  and  used  to  reduce  sound  levels  within  the  levels  of  the  table. 

1 926.52(c)  If  the  variations  in  noise  level  involve  maxima  at  intervals  of  1 
second  or  less,  it  is  to  be  considered  continuous. 

1 926.52(d)(  1 )  hi  all  cases  where  the  sound  levels  exceed  the  values  shown  herein, 
a  continuing,  effective  hearing  conservation  program  shall  be  administered. 

TABLE  D-2— PERMISSIBLE  NOISE  EXPOSURES 


Duration  per  day,  hours: 

Sound  level  dBA  slow  response 

8 

90 

6 

92 

4 

95 

3 

97 

2 100 

1  1/2 102 

1 105 

1/2 110 

1/4  or  less 115 

1 926.52(d)(2)(i)  When  the  daily  noise  exposure  is  composed  of  two  or  more 
periods  of  noise  exposure  of  different  levels,  their  combined  effect  should 
be  considered,  rather  than  the  individual  effect  of  each.  Exposure  to  dif- 


1. 1.  ni  leveli  tin  '..a  i..  •  i  periods  of  time  ahall  be  computed  acoonUng  to  the 
formula  set  forth  In  paragraph  ldii2iiin  ol  thla  aei  umi 

1926.52(d)(2)(H) 

F,  ■  (T,  /  L,)  *  (T2  I LJ  ♦  ...  ♦  <T„  I  Ln  ) 

When 

equivalent  noise  exposure  |o<  toi 
?*■  The  period  of  nolae  exposure  al  an\  essentially  constant  level 

/„  =  Tin-  duration  ol  tin-  permlaelble  noise  exposure  at  the  i  onstanl 
level  (from  Table  I)  2). 

II  the  value  ill  /      e\l  eells  llllllv  I  I  1  the  exposure  e\l  cells  |xTllllssl!)|e  ]• 

I926.52(d)(2)(iii)  A  sample  computation  showing  an  application  ol  the 

formula  In  paragraph  (d|(2)(ll|  of  this  section  is  as  follows.  An  employee  Is 

exposed  al  theae  levels  tor  these  periods: 

I  LOdbA  'A  hour. 

100  db  A  V2  hour. 

90  db  A  1  l/a  hours 

P,-(l/4/  l/^)  +  ('/2/2)  +  (I'/2/8) 

Fc  =  0.500 +  0.25 +  0.188 

F,.  =  0.938 
Since  the  value  of  Fr  does  not  exceed  unity,  the  exposure  Is  within  per- 
missible limits 

1926.52(e)  Exposure  to  impulsive  or  impact  noise  should  not  exceed  140 
dB  peak  sound  pressure  level. 

§1926.53  Ionizing  radiation. 

1 926.53(a)  In  construction  and  related  activities  involving  the  use  of  sources 
of  ionizing  radiation,  the  pertinent  provisions  of  the  Nuclear  Regulatory 
Commission's  Standards  for  Protection  Against  Radiation  (10  CFR  part  20). 
relating  to  protection  against  occupational  radiation  exposure,  shall  apply. 

1 926.53(b)  Any  activity  which  involves  the  use  of  radioactive  materials  or  X- 
rays.  whether  or  not  under  license  from  the  Nuclear  Regulatory  Commission. 
shall  be  performed  by  competent  persons  specially  trained  in  the  proper 
and  safe  operation  of  such  equipment.  In  the  case  of  materials  used  under 
Commission  license,  only  persons  actually  licensed,  or  competent  persons 
under  direction  and  supervision  of  the  licensee,  shall  perform  such  work. 

1 926.53(c)— (r)  [Reserved] 

NOTE:  The  requirements  applicable  to  construction  work  under  paragraphs 
(c)  through  (r)  of  this  section  are  identical  to  those  set  forth  at  paragraphs 
(a)  through  (p)  of  §1910.1096  of  this  chapter. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  61 
FR  5510.  Feb.  13.  1996:61  FR  31431.  June  20.  1996] 

[Section  1910.1096  (a)  through  (p)  is  printed  below— CCH] 

§1910.1096  Ionizing  radiation. 

1910.1096(a)  Definitions  applicable  to  this  section.  (1)  Radiation 
includes  alpha  rays,  beta  rays,  gamma  rays.  X-rays,  neutrons,  high- 
speed electrons,  high-speed  protons,  and  other  atomic  particles:  but 
such  term  does  not  include  sound  or  radio  waves,  or  visible  light,  or 
infrared  or  ultraviolet  light. 

1910.1096(a)(2)  Radioactive  material  means  any  material  which 
emits,  by  spontaneous  nuclear  disintegration,  corpuscular  or 
electromagnetic  emanations. 

1910.1096(a)(3)  Restricted  area  means  any  area  access  to  which  is 
controlled  by  the  employer  for  purposes  of  protection  of  individuals 
from  exposure  to  radiation  or  radioactive  materials. 

1910.1096(a)(4)  Unrestricted  area  means  any  area  access  to  which  is 
not  controlled  by  the  employer  for  purposes  of  protection  of  individuals 
from  exposure  to  radiation  or  radioactive  materials. 

1910.1096(a)(5)  Dose  means  the  quantity  of  ionizing  radiation  ab- 
sorbed, per  unit  of  mass,  by  the  body  or  by  any  portion  of  the  body. 
When  the  provisions  in  this  section  specify  a  dose  during  a  period  of 
time,  the  dose  is  the  total  quantity  of  radiation  absorbed,  per  unit  of 
mass,  by  the  body  or  by  any  portion  of  the  body  during  such  period 
of  time.  Several  different  units  of  dose  are  in  current  use.  Definitions 
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of  units  used  in  this  section  are  set  forth  in  paragraphs  (a)  (6)  and 
(7)  of  this  section. 

1910.1096(a)(6)  Rad  means  a  measure  of  the  dose  of  any  ionizing 
radiation  to  body  tissues  in  terms  of  the  energy  absorbed  per  unit  of 
mass  of  the  tissue.  One  rad  is  the  dose  corresponding  to  the  absorp- 
tion of  100  ergs  per  gram  of  tissue  (1  millirad  (mrad)=0.001  rad). 

1910.1 096(a)(7)  Rem  means  a  measure  of  the  dose  of  any  ionizing  ra- 
diation to  body  tissue  in  terms  of  its  estimated  biological  effect  relative 
to  a  dose  of  1  roentgen  (r)  of  X-rays  ( 1  millirem  (mrem)=0.00 1  rem).  The 
relation  of  the  rem  to  other  dose  units  depends  upon  the  biological  effect 
under  consideration  and  upon  the  conditions  for  irradiation.  Each  of 
the  following  is  considered  to  be  equivalent  to  a  dose  of  1  rem: 

1910.1096(a)(7)(i)  A  dose  of  1  roentgen  due  toX-  or  gamma  radiation: 

1910.1096(a)(7)(ii)  A  dose  of  1  rad  due  to  X-.  gamma,  or  beta 
radiation: 

1910.1096(a)(7)(iii)  A  dose  of  0.1  rad  due  to  neutrons  or  high 
energy  protons: 

1910.1096(a)(7)(iv)  A  dose  of  0.05  rad  due  to  particles  heavier  than 
protons  and  with  sufficient  energy  to  reach  the  lens  of  the  eye: 

1910.1096(a)(7)(v)  If  it  is  more  convenient  to  measure  the  neutron 
flux,  or  equivalent,  than  to  determine  the  neutron  dose  in  rads.  as 
provided  in  paragraph  (a)(7)(iii)  of  this  section,  1  rem  of  neutron  radia- 
tion may.  for  purposes  of  the  provisions  in  this  section  be  assumed  to 
be  equivalent  to  14  million  neutrons  per  square  centimeter  incident 
upon  the  body:  or.  if  there  is  sufficient  information  to  estimate  with 
reasonable  accuracy  the  approximate  distribution  in  energy  of  the 
neutrons,  the  incident  number  of  neutrons  per  square  centimeter 
equivalent  to  1  rem  may  be  estimated  from  Table  G-17: 

TABLE  G-17— NEUTRON  FLUX  DOSE  EQUIVALENTS 


Neutron  energy 

(million  electron 

volts  (Mev)) 

Number  of  neutrons 
per  square  centimeter 
equivalent  to  a  dose  of 
1  rem  (neutrons/cm2) 

Average  flux  to  deliver 
100  millirem  in  40  hours 
(neutrons/cm2  per  sec.) 

Thermal 

970x1 06 

670 

0.0001 

720x1 06 

500 

0.005 

820x1 06 

570 

0.02 

400x1 06 

280 

0.1 

120xl06 

80 

0.5 

43x1 06 

30 

1.0 

26x1 06 

18 

2.5 

29x1 06 

20 

5.0 

26x1 06 

18 

7.5 

24x1 06 

17 

10 

24x1 06 

17 

10  to  30 

14xl06 

10 

1 91 0.1 096(a)(8)  For  determining  exposures  to  X-  or  gamma  rays  up 
to  3  Mev..  the  dose  limits  specified  in  this  section  may  be  assumed 
to  be  equivalent  to  the  "air  dose".  For  the  purpose  of  this  section  air 
dose  means  that  the  dose  is  measured  by  a  properly  calibrated  ap- 
propriate instrument  in  air  at  or  near  the  body  surface  in  the  region 
of  the  highest  dosage  rate. 

1910.1096(b)  Exposure  of  individuals  to  radiation  in  restricted 
areas.  (1 )  Except  as  provided  in  paragraph  (b)(2)  of  this  section,  no  em- 
ployer shall  possess,  use.  or  transfer  sources  of  ionizing  radiation  in  such 
a  manner  as  to  cause  any  individual  in  a  restricted  area  to  receive  in  any 
period  of  one  calendar  quarter  from  sources  in  the  employer's  possession 
or  control  a  dose  in  excess  of  the  limits  specified  in  Table  G- 18: 

TABLE  G- 18 

Rems  per 
calendar  quarter 

Whole  body: 

Head  and  trunk;  active  blood-forming  organs: 

lens  of  eyes:  or  gonads 1  1/4 

Hands  and  forearms:  feet  and  ankles 18  3/4 

Skin  ofwholebody 7  1/2 


1 91 0.1 096(b)(2)  An  employer  may  permit  an  individual  in  a  restricted 
area  to  receive  doses  to  the  whole  body  greater  than  those  permitted 
under  subparagraph  (1)  of  this  paragraph,  so  long  as: 

1910.1096(b)(2)(i)  During  any  calendar  quarter  the  dose  to  the  whole 
body  shall  not  exceed  3  rems;  and 

1910.1096(b)(2)(H)  The  dose  to  the  whole  body,  when  added  to  the 
accumulated  occupational  dose  to  the  whole  body,  shall  not  exceed 
5  (N-18)  rems.  where  "N"  equals  the  individual's  age  in  years  at  his 
last  birthday;  and 

1910.1096(b)(2)(iii)  The  employer  maintains  adequate  past  and  cur- 
rent exposure  records  which  show  that  the  addition  of  such  a  dose 
will  not  cause  the  individual  to  exceed  the  amount  authorized  in  this 
subparagraph.  As  used  in  this  subparagraph  Dose  to  the  whole  body 
shall  be  deemed  to  include  any  dose  to  the  whole  body,  gonad,  active 
bloodforming  organs,  head  and  trunk,  or  lens  of  the  eye. 

1910.1 096(b)(3)  No  employer  shall  permit  any  employee  who  is  under 
18  years  of  age  to  receive  in  any  period  of  one  calendar  quarter  a  dose 
in  excess  of  10  percent  of  the  limits  specified  in  Table  G- 18. 

1910.1096(b)(4)  Calendar  quarter  means  any  3-month  period  de- 
termined as  follows: 

1910.1096(b)(4)(i)The  first  period  of  any  year  may  begin  on  any  date 
in  January:  Provided.  That  the  second,  third,  and  fourth  periods 
accordingly  begin  on  the  same  date  in  April.  July,  and  October, 
respectively,  and  that  the  fourth  period  extends  into  January  of  the 
succeeding  year,  if  necessary  to  complete  a  3-month  quarter.  Dur- 
ing the  first  year  of  use  of  this  method  of  determination,  the  first 
period  for  that  year  shall  also  include  any  additional  days  in  January 
preceding  the  starting  date  for  the  first  period;  or 

191 0.1 096(b)(4)(H)  The  first  period  in  a  calendar  year  of  13  complete, 
consecutive  calendar  weeks:  the  second  period  in  a  calendar  year  of 
13  complete,  consecutive  weeks;  the  third  period  in  a  calendar  year 
of  13  complete,  consecutive  calendar  weeks:  the  fourth  period  in  a 
calendar  year  of  1 3  complete,  consecutive  calendar  weeks.  If  at  the 
end  of  a  calendar  year  there  are  any  days  not  falling  within  a  complete 
calendar  week  of  that  year,  such  days  shall  be  included  within  the 
last  complete  calendar  week  of  that  year.  If  at  the  beginning  of  any 
calendar  year  there  are  days  not  falling  within  a  complete  calendar 
week  of  that  year,  such  days  shall  be  included  within  the  last  com- 
plete calendar  week  of  the  previous  year:  or 

1910.1096(b)(4)(iii)  The  four  periods  in  a  calendar  year  may  con- 
sist of  the  first  14  complete,  consecutive  calendar  weeks:  the  next 
12  complete,  consecutive  calendar  weeks,  the  next  14  complete, 
consecutive  calendar  weeks,  and  the  last  12  complete,  consecutive 
calendar  weeks.  If  at  the  end  of  a  calendar  year  there  are  any  days 
not  falling  within  a  complete  calendar  week  of  that  year,  such  days 
shall  be  included  (for  purposes  of  this  section)  within  the  last  com- 
plete calendar  week  of  the  year.  If  at  the  beginning  of  any  calendar 
year  there  are  days  not  falling  within  a  complete  calendar  week  of 
that  year,  such  days  shall  be  included  (for  purposes  of  this  section) 
within  the  last  complete  week  of  the  previous  year. 

1910.1096(c)  Exposure  to  airborne  radioactive  material.  (1)  No 

employer  shall  possess,  use  or  transport  radioactive  material  in  such 
a  manner  as  to  cause  any  employee,  within  a  restricted  area,  to  be 
exposed  to  airborne  radioactive  material  in  an  average  concentration 
in  excess  of  the  limits  specified  in  Table  1  of  appendix  B  to  10  CFR 
part  20.  The  limits  given  in  Table  1  are  for  exposure  to  the  concen- 
trations specified  for  40  hours  in  any  workweek  of  7  consecutive 
days.  In  any  such  period  where  the  number  of  hours  of  exposure 
is  less  than  40.  the  limits  specified  in  the  table  may  be  increased 
proportionately.  In  any  such  period  where  the  number  of  hours  of 
exposure  is  greater  than  40.  the  limits  specified  in  the  table  shall 
be  decreased  proportionately. 

1910.1096(c)(2)  No  employer  shall  possess,  use.  or  transfer  radio- 
active material  in  such  a  manner  as  to  cause  any  individual  within 
a  restricted  area,  who  is  under  18  years  of  age,  to  be  exposed  to 
airborne  radioactive  material  in  an  average  concentration  in  excess 
of  the  limits  specified  in  Table  II  of  appendix  B  to  10  CFR  part  20. 
For  purposes  of  this  paragraph,  concentrations  may  be  averaged 
over  periods  not  greater  than  1  week. 
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1910.1096(c)(3)   Ky;-.  m  tbl-.  |..n  -■»_■■ . •  | »1  ■   ine.iiis  lli.il   lln 

iii.iKhin.il  is  |  ii  i-,.  hi  in  .hi  .hi  i  urn  I.  •  Mm  t  -mi  in.  .I,  No  allowance  ahall  be 
m. „ii  i, .1  the  ii,.  .,1 1, mil i  iim  i  lothing "i  equipment,  m  partli la  rise 
1 91 0. 1 096(d)  Precautionary  procedure*  and  personal  monitoring. 
(1)  Every  employa  shall  make  au<  h  eurveya  aa  maj  be  neceaaai)  foi 
linn  in  i  c >ni] >k  with  iin-  provisions  In  tins  ie  Hon  Survey  meana  an 
iiiiiini  baxanda  ln<  t«  1  •  nl  to  the  prodw  Hon 

.    dlapoaal,  oi  preaence  of  radloactlvi  materlala the 

of  radiation  under  a  epedflci fcondltlona  When  appropriate,  aucfa 

evaluation  Includea  a  phyalcal  aurvey  of  thi  location  of  materlala  and 
equipment,  and  measurcim-uts  ol  levels  ol  radial  ion  in  loncenb 
,,t  i. nil. i. ii  iim-  material  present 

1910.1096(d)(2)  Every  employa  sh.iii  supply  appropriate  perai el 

monitoring  equipment  auch  aa  Dim  badges,  pocket  chambera,  i««  k«i  do 

almeterS,  or  film  rings,  and  shall  require  the  use  nl  such  t-<ji ilj uiii-i ii  by 

I9i0.i096(d)(2)(i)  Each  employee  who  enters  .>  restrli  ted  area  undo 
sin  h  circumstances  thai  he  receives,  or  is  likely  to  receive,  a  dose  in 
any  ralrndur  quarter  In  excess  ol  25  percent  of  the  applicabi. 
Bpectfied  in  paragraph  (b)(1)  of  this  section;  and 
1910.1096(d)(2)(H)  Each  employee  under  1 8  years  of  age  who  enters  a 
restricted  area  under  such  Circumstances  thai  In  receives,  or  Is  likely 
to  receive,  a  dose  In  any  calendar  quarter  In  excess  of  5  percent  ol  the 
applicable  value  specified  in  paragraph  (b)(1)  of  this  section;  and 

1910.1096(d)(2)(lii)  Each  employee  who  enters  a  high  radiation  area. 

1910.1096(d)(3)  As  used  In  this  section: 

1910.1096(d)(3)(l)  Personnel  monitoring  equipment  means  devices  de- 
signed to  be  worn  or  carried  by  an  individual  for  the  purpose  of  mea- 
suring the  dose  received  [e.g.,  film  badges,  pocket  chambers,  pocket 
dosimeters,  film  rings,  etc.); 

1910.1096(d)(3)(ii)  Radiation  area  means  any  area,  accessible  to  per- 
sonnel, in  which  there  exists  radiation  at  such  levels  that  a  major  portion 
of  the  body  could  receive  In  any  1  hour  a  dose  in  excess  of  5  nillllrem.  or 
In  any  5  consecutive  days  a  dose  In  excess  of  100  millirem;  and 

1910.1096(d)(3)(iii)  High  radiation  area  means  any  area,  accessible 
to  personnel,  in  which  there  exists  radiation  at  such  levels  that  a 
major  portion  of  the  body  could  receive  in  any  one  hour  a  dose  in 
excess  of  100  millirem. 

1910.1096(e)  Caution  signs,  labels,  and  signals— (1)  General  (i)  Sym- 
bols prescribed  by  this  paragraph  shall  use  the  convenUonal  radiation 
cauUon  colors  (magenta  or  purple  on  yellow  background).  The  symbol 
prescribed  by  this  paragraph  is  the  convenUonal  three-bladed  design: 


RADIATION  SYMBOL 


1.  Cross-hatched  area  is  to  be  magenta  < 

2.  Background  is  to  be  yellow. 


FIGURE  G- 10 


1910.10»6(e)(1)(n|  [Re* 

1910.1096(a)(2)  Radiation  an  "  Eai  h  radiation  area  shall  i»- « onapk  u 
husk  posted  with  a  sii;n  or  siyns  bearing  the  radiation  caution  aymbol 
in  lubparagraph  m  ol  ihis  paragraph  and  the  words 

CAUTION 
RADIATION  AREA 

1910.1096(e)(3)  nigh  radkttton  area  HI  Eai  ii  inuii  radiation  area  sh.iii 
picuously  posted  wiih  .i  sign  ..I  simis  heating  the  radiation 
■  aution  aj  iiii'.ii  and  the  wm 

CAUTION 

HIGH  RADIATION  AREA 

1910.1096(e)(3)(H)  Each  high  radiation  area  shall  be  equipped  with 
,i  control  device  which  sh.ill  either  cause  the  level  of  radiation  to  be 
i  below  thai  .ii  which  an  miiiviiiu.il  miulii  receive  a  dose  of 
100  mllllrems  in  1  hour  upon  entry  Into  the  area  or  shall  energize  a 
i  onspll  nous  visible  or  audible  alarm  signal  In  such  a  manner  that  the 
Individual  entering  and  the  employer  or  a  supervisor  of  the  activity  are 
made  aware  of  the  entry.  In  the  case  ol  a  high  radiation  area  established 
Iin  a  period  of  30  days  or  less,  such  control  device  Is  not  required. 

1 91 0. 1 096(e)(4)  Airborne  radioactivity  area,  (i)  As  used  In  the  provisions 
ol  ibis  section,  airborne  radioactivity  area  means: 

1910.1096(e)(4)(iHal  Any  room,  enclosure,  or  operating  area  in  which 
airborne  radioactive  materials,  composed  wholly  or  partly  of  radioactive 
material,  exist  in  concentrations  In  excess  of  the  amounts  specified  In 
column  1  of  Table  1  of  appendix  B  to  10  CFR  part  20  or 

1910.1096(e)(4)(i)fbJ  Any  room,  enclosure,  or  operating  area  In  which 
airborne  radioactive  materials  exist  In  concentrations  which,  averaged 
over  the  number  of  hours  In  any  week  during  which  Individuals  are 
in  the  area,  exceed  25  percent  of  the  amounts  specified  in  column  1 
of  Table  1  of  appendix  B  to  10  CFR  part  20. 

1910.1096(e)(4)(H)  Each  airborne  radioacUvtty  area  shall  be  conspicu- 
ously posted  with  a  sign  or  signs  bearing  the  radiation  caution  symbol 
described  in  paragraph  (e)(  1)  of  this  section  and  the  words: 

CAUTION 

AIRBORNE  RADIOACTIVITY  AREA 

1910.1096(e)(5)  Additional  requirements,  (i)  Each  area  or  room  in 
which  radioacUve  material  is  used  or  stored  and  which  contains  any 
radioactive  material  (other  than  natural  uranium  or  thorium)  in  any 
amount  exceeding  1 0  times  the  quantity  of  such  material  specified  in 
appendix  C  to  10  CFR  part  20  shall  be  conspicuously  posted  with  a  sign 
or  signs  bearing  the  radiation  caution  symbol  described  in  paragraph 
(e)(1)  of  this  secUon  and  the  words: 

CAUTION 

RADIOACTIVE  MATERIALS 

1 91 0. 1 096(e)(5)(H)  Each  area  or  room  in  which  natural  uranium  or  tho- 
rium is  used  or  stored  in  an  amount  exceeding  100  times  the  quantity 
of  such  material  specified  in  10  CFR  part  20  shall  be  conspicuously 
posted  with  a  sign  or  signs  bearing  the  radiation  cauUon  symbol  de- 
scribed in  paragraph  (e)(1)  of  this  section  and  the  words: 

CAUTION 

RADIOACTIVE  MATERIALS 

1 91 0.1 096(e)(6)  Containers,  (i)  Each  container  in  which  is  transported, 
stored,  or  used  a  quanUty  of  any  radioacUve  material  (other  than 
natural  uranium  or  thorium)  greater  than  the  quanUty  of  such  mate- 
rial specified  in  appendix  C  to  10  CFR  part  20  shall  bear  a  durable, 
clearly  visible  label  bearing  the  radiaUon  cauUon  symbol  described  in 
paragraph  (e)(1)  of  this  secUon  and  the  words: 

CAUTION 

RADIOACTIVE  MATERIALS 

1910.1096(e)(6)(H)  Each  container  in  which  natural  uranium  or  tho- 
rium is  transported,  stored,  or  used  in  a  quanUty  greater  than  10 
times  the  quanUty  specified  in  appendix  C  to  10  CFR  part  20  shall  bear 
a  durable,  clearly  visible  label  bearing  the  radiaUon  cauUon  symbol 
described  in  paragraph  (e)(1)  of  this  secUon  and  the  words: 
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RADIOACTIVE  MATERIALS 

1910.1 096(e)(6)(iii)  Notwithstanding  the  provisions  of  paragraphs 
(e)(6)  (i)  and  (ii)  of  this  section  a  label  shall  not  be  required: 

1910.1096(e)(6)(iii)Ca;  If  the  concentration  of  the  material  in  the 
container  does  not  exceed  that  specified  in  column  2  of  Table  1  of 
appendix  B  to  10  CFR  part  20.  or 

1910.1096(e)(6)(iii)fbJ  For  laboratory  containers,  such  as  beakers, 
flasks,  and  test  tubes,  used  transiently  in  laboratory  procedures, 
when  the  user  is  present. 

1910.1096(e)(6)(iv)  Where  containers  are  used  for  storage,  the  la- 
bels required  in  this  subparagraph  shall  state  also  the  quantities 
and  kinds  of  radioactive  materials  in  the  containers  and  the  date  of 
measurement  of  the  quantities. 

1910.1096(f)  Immediate  evacuation  warning  signal — (1)  Signal 
characteristics,  (i)  The  signal  shall  be  a  midfrequency  complex  sound 
wave  amplitude  modulated  at  a  subsonic  frequency.  The  complex 
sound  wave  in  free  space  shall  have  a  fundamental  frequency  (fl) 
between  450  and  500  hertz  (Hz)  modulated  at  a  subsonic  rate  be- 
tween 4  and  5  hertz. 

1910.1096(f)(1)(H)  The  signal  generator  shall  not  be  less  than  75 
decibels  at  every  location  where  an  individual  may  be  present  whose 
immediate,  rapid,  and  complete  evacuation  is  essential. 

1910.1096(f)(1)(iii)  A  sufficient  number  of  signal  units  shall  be  in- 
stalled such  that  the  requirements  of  paragraph  (f)(l)(ii)  of  this  section 
are  met  at  every  location  where  an  individual  may  be  present  whose 
immediate,  rapid,  and  complete  evacuation  is  essential. 

1910.1096(f)(1)(iv)  The  signal  shall  be  unique  in  the  plant  or  facility 
in  which  it  is  installed. 

1910.1096(f)(1)(v)  The  minimum  duration  of  the  signal  shall  be  suf- 
ficient to  insure  that  all  affected  persons  hear  the  signal. 

1910.1096(f)(1)(vi)  The  signal-generating  system  shall  respond 
automatically  to  an  initiating  event  without  requiring  any  human 
action  to  sound  the  signal. 

1910.1096(f)(2)  Design  objectives,  (i)  The  signal-generating  system 
shall  be  designed  to  incorporate  components  which  enable  the  sys- 
tem to  produce  the  desired  signal  each  time  it  is  activated  within 
one-half  second  of  activation. 

1910.1096(f)(2)(h)  The  signal-generating  system  shall  be  provided 
with  an  automatically  activated  secondary  power  supply  which  is 
adequate  to  simultaneously  power  all  emergency  equipment  to  which 
it  is  connected,  if  operation  during  power  failure  is  necessary,  except 
in  those  systems  using  batteries  as  the  primary  source  of  power. 

1910.1096(f)(2)(iii)  All  components  of  the  signal -generating  system 
shall  be  located  to  provide  maximum  practicable  protection  against 
damage  in  case  of  fire,  explosion,  corrosive  atmosphere,  or  other  envi- 
ronmental extremes  consistent  with  adequate  system  performance. 

1910.1096(f)(2)(iv)  The  signal-generating  system  shall  be  designed 
with  the  minimum  number  of  components  necessary  to  make  it 
function  as  intended,  and  should  utilize  components  which  do  not 
require  frequent  servicing  such  as  lubrication  or  cleaning. 

1910.1096(f)(2)(v)  Where  several  activating  devices  feed  activating 
information  to  a  central  signal  generator,  failure  of  any  activating 
device  shall  not  render  the  signal-generator  system  inoperable  to 
activating  information  from  the  remaining  devices. 

1910.1096(f)(2)(vi)  The  signal-generating  system  shall  be  designed 
to  enhance  the  probability  that  alarm  occurs  only  when  immediate 
evacuation  is  warranted.  The  number  of  false  alarms  shall  not  be 
so  great  that  the  signal  will  come  to  be  disregarded  and  shall  be  low 
enough  to  minimize  personal  injuries  or  excessive  property  damage 
that  might  result  from  such  evacuation. 

1910.1096(f)(3)  Testing,  (i)  Initial  tests,  inspections,  and  checks 
of  the  signal-generating  system  shall  be  made  to  verify  that  the 
fabrication  and  installation  were  made  in  accordance  with  design 
plans  and  specifications  and  to  develop  a  thorough  knowledge  of 
the  performance  of  the  system  and  all  components  under  normal 
and  hostile  conditions. 


1910.1096(f)(3)(H)  Once  the  system  has  been  placed  in  service,  pe- 
riodic tests,  inspections,  and  checks  shall  be  made  to  minimize  the 
possibility  of  malfunction. 

1910.1096(f)(3)(iii)  Following  significant  alterations  or  revisions  to 
the  system,  tests  and  checks  similar  to  the  initial  installation  tests 
shall  be  made. 

1 91 0.1 096(f)(3)(iv)  Tests  shall  be  designed  to  minimize  hazards  while 
conducting  the  tests. 

1910.1096(f)(3)(v)  Prior  to  normal  operation  the  signal-generating 
system  shall  be  checked  physically  and  functionally  to  assure  reli- 
ability and  to  demonstrate  accuracy  and  performance.  Specific  tests 
shall  include: 

1910.1096(f)(3)(v)(aJ  All  power  sources. 
1910.1096(f)(3)(v)(bj  Calibration  and  calibration  stability. 
1910.1096(f)(3)(v)(c;  Trip  levels  and  stability. 

1910.1096(f)(3)(v)(dj  Continuity  of  function  with  loss  and  return  of 
required  services  such  as  AC  or  DC  power,  air  pressure,  etc. 

1910.1096(f)(3)(v)(ej  All  indicators. 

1910.1096(f)(3)(v)ff)  Trouble  indicator  circuits  and  signals,  where  used. 

1910.1096(f)(3)(v)(g;  Air  pressure  (if  used) 

1910.1096(f)(3)(v)fbJ  Determine  that  sound  level  of  the  signal  is  within 
the  limit  of  paragraph  (f)(l)(ii)  of  this  section  at  all  points  that  require 
immediate  evacuation. 

1910.1096(f)(3)(vi)  In  addition  to  the  initial  startup  and  operating 
tests,  periodic  scheduled  performance  tests  and  status  checks  must 
be  made  to  insure  that  the  system  is  at  all  times  operating  within 
design  limits  and  capable  of  the  required  response.  Specific  periodic 
tests  or  checks  or  both  shall  include: 

1910.1096(f)(3)(vi)faJ  Adequacy  of  signal  activation  device. 

1910.1096(f)(3)(vi)(oJ  All  power  sources. 

1910.1096(f)(3)(vi)(c)  Function  of  all  alarm  circuits  and  trouble  indi- 
cator circuits  including  trip  levels. 

1910.1096(f)(3)(vi)(d;  Air  pressure  (if  used). 

1910.1096(f)(3)(viKe^  Function  of  entire  system  including  operation 
without  power  where  required. 

1910.1 096(f)(3)(vi)(f)  Complete  operational  tests  including  sounding 
of  the  signal  and  determination  that  sound  levels  are  adequate. 

1910.1 096(f)(3)(vii)  Periodic  tests  shall  be  scheduled  on  the  basis  of 
need,  experience,  difficulty,  and  disruption  of  operations.  The  entire 
system  should  be  operationally  tested  at  least  quarterly. 

1910.1 096(f)(3)(viii)  All  employees  whose  work  may  necessitate  their 
presence  in  an  area  covered  by  the  signal  shall  be  made  familiar  with 
the  actual  sound  of  the  signal — preferably  as  it  sounds  at  their  work 
location.  Before  placing  the  system  into  operation,  all  employees 
normally  working  in  the  area  shall  be  made  acquainted  with  the 
signal  by  actual  demonstration  at  their  work  locations. 

1910.1096(g)  Exceptions  from  posting  requirements.  Notwith- 
standing the  provisions  of  paragraph  (e)  of  this  section: 

1910.1096(g)(1)  A  room  or  area  is  not  required  to  be  posted  with  a 
caution  sign  because  of  the  presence  of  a  sealed  source,  provided  the 
radiation  level  12  inches  from  the  surface  of  the  source  container  or 
housing  does  not  exceed  5  millirem  per  hour. 

1 91 0.1 096(g)(2)  Rooms  or  other  areas  in  onsite  medical  facilities  are  not 
required  to  be  posted  with  caution  signs  because  of  the  presence  of  pa- 
tients containing  radioactive  material,  provided  that  there  are  personnel 
in  attendance  who  shall  take  the  precautions  necessary  to  prevent  the 
exposure  of  any  individual  to  radiation  or  radioactive  material  in  excess 
of  the  limits  established  in  the  provisions  of  this  section. 

1910.1096(g)(3)  Caution  signs  are  not  required  to  be  posted  at  areas 
or  rooms  containing  radioactive  materials  for  periods  of  less  than  8 
hours:  Provided  That 

1910.1096(g)(3)(i)  The  materials  are  constantly  attended  during  such 
periods  by  an  individual  who  shall  take  the  precautions  necessary  to  pre- 
vent the  exposure  of  any  individual  to  radiation  or  radioactive  materials 
in  excess  of  the  limits  established  in  the  provisions  of  this  section:  and 
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i9io.ioeo(g)(3)(ii)  Such  area  a  ii. .in  laaubja  i  totheemploya  ■  central 

1910.1096(h)  Exemptions  for  radioactive  materials  packaged  for 
shipment.  Radioactive  in.iii-ri.il'.  |i.n  k.ni>-«i  and  labeled  In  accordance 
uiili  regulations  of  tht  I  ii -|i.iiiiin  iii  ui  I  ransportauctf  published  in  I! 

i  1 1. 1 1 .1 .1  I,  are  exempt  i the  labeling  and  posting  requirements  of  thla 

subpart  during  shipment,  provided  thai  the  Insldi  conti tare  labeled 

in  .11 1  n ui. mi -i-  with  the  provisions  ol  paragraph  |e)  ol  this  sei  Hon 

1910.1096(1)  Instruction  of  personnel,  posting.  (1)  Bmployi 
ui.iii-ii  h\  the  NihIi-.ii  Regulator)  Commlasloa  shall  in-  governed  by 
in  i  ik  pari  20  si. mil. mis  Employers  In  •>  State  named  In  paragraph 
if  this  section  shall  be  governed  by  tbi  requirements  of  the  laws 
and  regulations  ol  thai  State  ah  otho  i  mployers  shall  be  regulated 
by  the  following; 

1910.1096(0(2)  All  individuals  working  in  or  frequenting  any  portion 
ni  .i  r.icli.ition  .in-. i  shall  in-  informed  ol  the  occurrence  ol  radioactive 

materials  or  Ol  radiation  In  SUCfa  portions  ol  the  radiation  area;  shall 
be  Instructed  In  the  s.ilriv  problems  assoi  laird  with  exposure  to  such 
materials  or  radiation  and  In  precautions  or  devices  In  mlnlini/r  ex 
pOSUre:  shall  be  instructed  in  the  applicable  provisions  of  this  section 
lor  the  protection  ol  employees  from  exposure  to  radiation  or  radioactive 

materials:  and  shall  be  advised  of  reports  ol  radiation  exposure  which 
employees  may  request  pursuant  to  the  regulations  in  this  section. 

1910.1096(0(3)  Each  employer  to  whom  this  section  applies  shall  post 
a  current  ropy  of  Its  provisions  and  a  copy  of  the  operating  procedures 
applicable  to  the  work  conspicuously  In  such  locations  as  to  insure  that 
employees  working  In  or  frequenting  radiation  areas  will  observe  these 
1 1,  k  -i  mients  on  the  way  to  and  from  their  place  of  employment,  or  shall  keep 
such  documents  available  for  examination  of  employees  upon  request. 

1910.1096(j)  Storage  of  radioactive  materials.  Radioactive  materials 
stored  in  a  nonradiation  area  shall  be  secured  against  unauthorized 
removal  from  the  place  of  storage. 

1910.1096(k)  Waste  disposal.  No  employer  shall  dispose  of  radioactive 
material  except  by  transfer  to  an  authorized  recipient,  or  In  a  manner 
approved  by  the  Nuclear  Regulatory  Commission  or  a  State  named  in 
paragraph  (p)(3)  of  this  section. 

1910.1096(1)  Notification  of  incidents— <1)  Immediate  notification. 
Each  employer  shall  immediately  notify  the  Assistant  Secretary  of  La- 
bor or  his  duly  authorized  representative,  for  employees  not  protected 
by  the  Nuclear  Regulatory  Commission  by  means  of  10  CFR  part  20; 
paragraph  (p)(2)  of  this  section,  or  the  requirements  of  the  laws  and 
regulations  of  States  named  in  paragraph  (p)(3)  of  this  section,  by 
telephone  or  telegraph  of  any  incident  involving  radiation  which  may 
have  caused  or  threatens  to  cause: 

1910.1096(l)(1)(i)  Exposure  of  the  whole  body  of  any  individual  to  25 
rems  or  more  of  radiation:  exposure  of  the  skin  of  the  whole  body  of 
any  individual  to  150  rems  or  more  of  radiation:  or  exposure  of  the 
feet,  ankles,  hands,  or  forearms  of  any  individual  to  375  rems  or  more 
of  radiation:  or 

1 91 0. 1 096(l)(1  )(ii)  The  release  of  radioactive  material  in  concentrations 
which,  if  averaged  over  a  period  of  24  hours,  would  exceed  5.000  times 
the  limit  specified  for  such  materials  in  Table  II  of  appendix  B  to  10 
CFR  part  20. 

1910.1096(0(2)  Twenty-four  hour  notification.  Each  employer  shall 
within  24  hours  following  its  occurrence  notify  the  Assistant  Sec- 
retary of  Labor  or  his  duly  authorized  representative  for  employees  not 
protected  by  the  Nuclear  Regulatory  Commission  by  means  of  10  CFR 
part  20:  paragraph  (p)(2)  of  this  section,  or  the  requirements  of  the  laws 
and  applicable  regulations  of  States  named  in  paragraph  (p)(3)  of  this 
section,  by  telephone  or  telegraph  of  any  incident  involving  radiation 
which  may  have  caused  or  threatens  to  cause: 

1910.1096(l)(2)(i)  Exposure  of  the  whole  body  of  any  individual  to  5 
rems  or  more  of  radiation:  exposure  of  the  skin  of  the  whole  body  of 
any  individual  to  30  rems  or  more  of  radiation;  or  exposure  of  the  feet, 
ankles,  hands,  or  forearms  to  75  rems  or  more  of  radiation;  or 

1910.1096(l)(2)(ii)  [Reserved] 

1910.1096(m)  Reports  of  overexposure  and  excessive  levels  and 
concentrations.  (1)  In  addition  to  any  notification  required  by  para- 
graph ( 1 )  of  this  section  each  employer  shall  make  a  report  in  writing 
within  30  days  to  the  Assistant  Secretary  of  Labor  or  his  duly  authorized 
representative,  for  employees  not  protected  by  the  Nuclear  Regulatory 


(  ominissiiiii  by  means  ol  i<> <  in  pai  i  20  n  undi  i  paragraph  Ipiui  ol 
ihis  set  linn  m  the  requirements  "i  the  laws  and  n  gulatlona  ol 
named  in  paragraph  (p)(3)  "i  thla  set  Hon  ol  eat  h  exposure  ol  an  imii 

vidua]  to  radial a  inniriiii.iiii.ii-.  ol  radical  Uw  materia]  bi  ■ 

ipplli  able  limit  in  this  sea  don  i-..«  ii  report  required  undo  this 
paragrai  if  exposure  of  persona  to  radiation  n 

in  i. nil.  i   of  radiation  and  concentration  of  radloai 

live  material  Involved,  thecauaeofthr  ex|«>sure,  levels  ol  i  mu  mirations: 
and  corrective  steps  taken  m  planned  to  aasure  against  s  recun 

i9io.io96(m)(2)  In  any  case  when  an  employer  is  required  pursuant 
to  the  provisions  of  thla  paragraph  to  report  to  the  U.S.  Department  ol 

i  .ii.i.i  an)  •  xposureol  an  Individual  to  radiation  oi  to  concentrations 

ni  i. ui nvr  in. Mi-rial,  tin  employer  shall  also  notify  such  individual 

ui  the  nature  and  extent  ol  exposure  Sui  h  notice  shall  i«-  in  writing 
ami  shall  i  mu. mi  the  following  statement:  "You  should  preserve  this 
repot i  foi  hitiin-  referent  e 

1910.1096(n)  Records.  (1)  Every  employer  shall  maintain  records  of 
the  radiation  exposure  ol  all  employees  Em  whom  personnel  monitoring 
Is  required  undt  I  paragraph  Id)  ol  ihis  section  and  advise  each  ol  his 
employees  ol  his  Individual  exposure  on  at  least  an  annual  basis. 

1910.1096(n)(2)  Every  employer  shall  malnl.un  records  In  the  same 
nulls  used  in  tiMrs  In  paragraph  (b)  of  this  section  and  appendix  B 
to  10  CFR  part  20. 

1910.1096(0)  Disclosure  to  former  employee  of  individual  employee's 
record.(i)  At  the  request  ol  a  former  employee  an  employer  shall  fumlah 
to  the  employee  a  report  of  the  employee's  exposure  to  radiation  as 
shown  in  records  maintained  by  the  employer  pursuant  to  paragraph 
(n)(  1 )  of  this  section.  Such  report  shall  be  furnished  within  30  days  from 
the  time  the  request  Is  made,  and  shall  cover  each  calendar  quarter  of 
the  individual's  employment  Involving  exposure  to  radiation  or  such 
lesser  period  as  may  be  requested  by  the  employee.  The  report  shall 
also  include  the  results  of  any  calculations  and  analysis  of  radioactive 
material  deposited  in  the  body  of  the  employee.  The  report  shall  be 
in  writing  and  contain  the  following  statement:  "You  should  preserve 
this  report  for  future  reference." 

1910.1096(o)(2)  (Reservedl 

1910.1096(p)  Nuclear  Regulatory  Commission  licensees — NRCcon- 
tractors  operating  NRC  plants  and  facilities — NRC  Agreement 
State  licensees  or  registrants.  (1)  Any  employer  who  possesses  or 
uses  source  material,  byproduct  material,  or  special  nuclear  material, 
as  defined  In  the  Atomic  Energy  Act  of  1954.  as  amended,  under  a 
license  issued  by  the  Nuclear  Regulatory  Commission  and  in  accor- 
dance with  the  requirements  of  10  CFR  part  20  shall  be  deemed  to  be 
In  compliance  with  the  requirements  of  this  section  with  respect  to 
such  possession  and  use. 

1910.1096(p)(2)  NRC  contractors  operating  NRC  plants  and  facilities: 
Any  employer  who  possesses  or  uses  source  material,  byproduct  ma- 
terial, special  nuclear  material,  or  other  radiation  sources  under  a 
contract  with  the  Nuclear  Regulatory  Commission  for  the  operation  of 
NRC  plants  and  facilities  and  in  accordance  with  the  standards,  pro- 
cedures, and  other  requirements  for  radiation  protection  established 
by  the  Commission  for  such  contract  pursuant  to  the  Atomic  Energy 
Act  of  1954  as  amended  (42  U.S.C.  201 1  et  seq.).  shall  be  deemed  to 
be  in  compliance  with  the  requirements  of  this  section  with  respect  to 
such  possession  and  use. 

1910.1096(p)(3)  NRC-agreement  State  licensees  or  registrants: 

1910.1096(p)(3)(i)  Atomic  Energy  Act  sources.  Any  employer  who 
possesses  or  uses  source  material,  byproduct  material,  or  special 
nuclear  material,  as  defined  in  the  Atomic  Energy  Act  of  1954.  as 
amended  (42  U.S.C.  2011  et  seq.),  and  has  either  registered  such 
sources  with,  or  is  operating  under  a  license  issued  by.  a  State  which 
has  an  agreement  in  effect  with  the  Nuclear  Regulatory  Commission 
pursuant  to  section  274(b)  (42  U.S.C.  2021(b))  of  the  Atomic  Energy 
Act  of  1954,  as  amended,  and  in  accordance  with  the  requirements  of 
that  State's  laws  and  regulations  shall  be  deemed  to  be  in  compliance 
with  the  radiation  requirements  of  this  section,  insofar  as  his  pos- 
session and  use  of  such  material  is  concerned,  unless  the  Secretary 
of  Labor,  after  conference  with  the  Nuclear  Regulatory  Commission, 
shall  determine  that  the  States  program  for  control  of  these  radiation 
sources  is  incompatible  with  the  requirements  of  this  section.  Such 
agreements  currently  are  in  effect  only  in  the  States  of  Alabama. 
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Arkansas.  California.  Kansas.  Kentucky.  Florida.  Mississippi.  New 
Hampshire.  New  York.  North  Carolina.  Texas.  Tennessee,  Oregon. 
Idaho.  Arizona.  Colorado.  Louisiana.  Nebraska.  Washington.  Mary- 
land. North  Dakota.  South  Carolina,  and  Georgia. 

1910.1 096(p)(3)(i  i)  Other  sources.  Any  employer  who  possesses  or  uses 
radiation  sources  other  than  source  material,  byproduct  material,  or 
special  nuclear  material,  as  defined  in  the  Atomic  Energy  Act  of  1954. 
as  amended  (42  U.S.C.  201 1  et  seq.).  and  has  either  registered  such 
sources  with,  or  is  operating  under  a  license  issued  by  a  State  which 
has  an  agreement  in  effect  with  the  Nuclear  Regulatory  Commission 
pursuant  to  section  274(b)  (42  U.S.C.  2021(b))  of  the  Atomic  Energy 
Act  of  1954.  as  amended,  and  in  accordance  with  the  requirements 
of  that  State"s  laws  and  regulations  shall  be  deemed  to  be  in  com- 
pliance with  the  radiation  requirements  of  this  section,  insofar  as 
his  possession  and  use  of  such  material  is  concerned,  provided  the 
State's  program  for  control  of  these  radiation  sources  is  the  subject 
of  a  currently  effective  determination  by  the  Assistant  Secretary  of 
Labor  that  such  program  is  compatible  with  the  requirements  of  this 
section.  Such  determinations  currently  are  in  effect  only  in  the  States 
of  Alabama.  Arkansas.  California,  Kansas.  Kentucky.  Florida.  Missis- 
sippi. New  Hampshire.  New  York.  North  Carolina.  Texas.  Tennessee. 
Oregon.  Idaho.  Arizona.  Colorado.  Louisiana.  Nebraska.  Washington. 
Maryland.  North  Dakota.  South  Carolina,  and  Georgia. 

[39  FR  23502,  June  27.  1974.  as  amended  at  43  FR  49746.  Oct. 
24.  1978:  43  FR  51759.  Nov.  7.  1978;  49  FR  18295.  Apr.  30. 
1984;  58  FR  35309,  June  30.  1993.  Redesignated  at  6 1  FR31430. 
June  20,  1996) 

§1926.54  Nonionizing  radiation. 

1926.54(a)  Only  qualified  and  trained  employees  shall  be  assigned  to 
install,  adjust,  and  operate  laser  equipment. 

1 926.54(b)  Proof  of  qualification  of  the  laser  equipment  operator  shall  be 
available  and  in  possession  of  the  operator  at  all  times. 

1926.54(c)  Employees,  when  working  in  areas  in  which  a  potential  ex- 
posure to  direct  or  reflected  laser  light  greater  than  0.005  watts  (5  mil- 
liwatts) exists,  shall  be  provided  with  antilaser  eye  protection  devices  as 
specified  in  subpart  E  of  this  part. 

1926.54(d)  Areas  in  which  lasers  are  used  shall  be  posted  with  standard 
laser  warning  placards. 

1 926.54(e)  Beam  shutters  or  caps  shall  be  utilized,  or  the  laser  turned  off. 
when  laser  transmission  is  not  actually  required.  When  the  laser  is  left 
unattended  for  a  substantial  period  of  time,  such  as  during  lunch  hour, 
overnight,  or  at  change  of  shifts,  the  laser  shall  be  turned  off. 


1 926.54(f)  Only  mechanical  or  electronic  means  shall  be  used  as  a  detector 
for  guiding  the  internal  alignment  of  the  laser. 

1926.54(g)  The  laser  beam  shall  not  be  directed  at  employees. 

1926.54(h)  When  it  is  raining  or  snowing,  or  when  there  is  dust  or  fog 
in  the  air.  the  operation  of  laser  systems  shall  be  prohibited  where  prac- 
ticable: in  any  event,  employees  shall  be  kept  out  of  range  of  the  area  of 
source  and  target  during  such  weather  conditions. 

1 926 . 54(i)  Laser  equipment  shall  bear  a  label  to  indicate  maximum  output. 

1 926.54(j)  Employees  shall  not  be  exposed  to  light  intensities  above: 

1926.54(j)(1)  Direct  staring:  1  micro-watt  per  square  centimeter: 

1 926.54(j)(2)  Incidental  observing:  1  milliwatt  per  square  centimeter: 

1926.54(j)(3)  Diffused  reflected  light:  2  1/2  watts  per  square  centimeter. 

1926.54(k)  Laser  unit  in  operation  should  be  set  up  above  the  heads  of 
the  employees,  when  possible. 

1926.54(1)  Employees  shall  not  be  exposed  to  microwave  power  densities 
in  excess  of  10  milliwatts  per  square  centimeter. 

§1926.55  Gases,  vapors,  fumes,  dusts,  and  mists. 

1926.55(a)  Exposure  of  employees  to  inhalation,  ingestion,  skin  absorp- 
tion, or  contact  with  any  material  or  substance  at  a  concentration  above 
those  specified  in  the  Threshold  Limit  Values  of  Airborne  Contaminants 
for  1970"  of  the  American  Conference  of  Governmental  Industrial  Hy- 
gienists.  shall  be  avoided.  See  Appendix  A  to  this  section. 

1 926.55(b)  To  achieve  compliance  with  paragraph  (a)  of  this  section,  ad- 
ministrative or  engineering  controls  must  first  be  implemented  whenever 
feasible.  When  such  controls  are  not  feasible  to  achieve  full  compliance, 
protective  equipment  or  other  protective  measures  shall  be  used  to  keep 
the  exposure  of  employees  to  air  contaminants  within  the  limits  prescribed 
in  this  section.  Any  equipment  and  technical  measures  used  for  this 
purpose  must  first  be  approved  for  each  particular  use  by  a  competent 
industrial  hygienist  or  other  technically  qualified  person.  Whenever  respi- 
rators are  used,  their  use  shall  comply  with  §1926. 103. 

1926.55(c)  Paragraphs  (a)  and  (b)  of  this  section  do  not  apply  to  the 
exposure  of  employees  to  airborne  asbestos,  tremolite.  anthophyllite, 
or  actinolite  dust.  Whenever  any  employee  is  exposed  to  airborne  as- 
bestos, tremolite.  anthophyllite.  or  actinolite  dust,  the  requirements  of 
§1910. 1 101  or  §1926.58  of  this  title  shall  apply. 

1926.55(d)  Paragraphs  (a)  and  (b)  of  this  section  do  not  apply  to  the  expo- 
sure of  employees  to  formaldehyde.  Whenever  any  employee  is  exposed  to 
formaldehyde,  the  requirements  of  §1910.1048  of  this  title  shall  apply. 

Appendix  A  to  §1926.55 — 

1970  American  Conference  of  Governmental  Industrial 

Hygienists'  Threshold  Limit  Values 

of  Airborne  Contaminants 


THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


mg/m3  b       Skin  Designation 


Abate:  see  Temephos. 

Acetaldehyde 

Acetic  acid 

Acetic  anhydride 

Acetone 

Acetonitrile 

2-Acetylaminofluorine;  see  1926.1114 

Acetylene 

Acetylene  dichloride:  see  1.2-Dichloroethylene. 

Acetylene  tetrabromide 

Acrolein 

Acrylamide 

Acrylonitrile:  see  1926.1145 

Aldrin 

Allyl  alcohol 

Allyl  chloride 


75-07-0 

200 

360 

64-19-7 

10 

25 

108-24-7 

5 

20 

67-64-1 

1000 

2400 

75-05-8 

40 

70 

53-96-3 

74-86-2 

E 

79-27-6 

1 

14 

107-02-8 

0.1 

0.25 

79-06-1 

0.3 

107-13-1 

309-00-2 

0.25 

107-18-6 

2 

5 

107-05-1 

1 

3 
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THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


CAS  No." 


mg/m1 


Bkkl  D.M'in.ilirjt. 


AIM  Kyi  Idyl  'ii,.,  (AOE) 

aim  propyl  dlsulfldi  

alpha  Alumina.  

ratal  dual  

Reaplrable  Era*  Qon 
Alundum:  iee  alpha  Alumina 
i  Amlnodlphi  1.1111 

thanol;  aee  i  thanolamlne 

.'  AmlnopyTldlne      

Ammonia       

Ammonium  sulfonate 

Total  dust 

Reaplrable  fraction 

n  Amy)  acetate 

sec-Amyl  acetate 

Aniline  and  homologs 

Anlsldlne  (o-.  p-lsomers) 

Antimony  and  compounds  (as  Sb)  . 
ANTU  (alpha  Naphthylthlourea) .  .  . 
Argon 


Arsenic.  Inorganic  compounds  (as  As):  sec  1926. 1118 

Arsenic,  organic  compounds  (as  As) 

Arsine 

Asbestos:  see  1926.58  |now  1926.1 10— CCH.I 

Azinphos-methyl 

Barium,  soluble  compounds  (as  Ba) 

Benzene*:  see  1926. 1 128 

Benzidine;  see  1926. 1110 

p-Benzoquinone;  see  Qulnone. 
Benzo(a)pyrene;  see  Coal  tar  pitch  volatlles. 

Benzoyl  peroxide 

Benzyl  chloride 

Beryllium  and  beryllium  compounds  (as  Be) 

Biphenyl:  see  Diphenyl 
Bisphenol  A:  see  Diglycidyl  ether. 

Boron  oxide 

Total  dust 

Boron  tribromide 

Boron  trifluoride 

Bromine 

Bromine  pentalluoride 

Bromoform 


Butadiene  (1.3-Butadiene):  See  29  CFR  1910.1051:  29  CFR  1910.19(1) 
Butanethiol:  see  Butyl  mercaptan. 

2-Butanone  (Methyl  ethyl  ketone) 

2-Butoxyethanol 

n-Butyl-acetate 

sec-Butyl  acetate 

tert-Butyl  acetate 

n-Butyl  alcohol 

sec-Butyl  alcohol 

tert-Butyl  alcohol 

Butylamine 

tert-Butyl  chromate  (as  Cr03) 

n-Butyl  glycidyl  ether  (BGE) 

Butyl  mercaptan 

p-tert-Butyltoluene 

Cadmium  las  Cd):  see  1926.1127 


2 1 79-59- 1 
1344  2H  I 


7664-41-7 
7773-06-0 


628-63-7 

626-38-0 

62-53-3 

29191-52-4 

7440-36-0 

B6  88  i 
7440-37-1 
7440-38-2 
7440-38-2 
7784-42-1 

86-50-0 

7440-39-3 

71-43-2 

92-87-5 


94-36-0 
100-44-7 
7440-41-7 


10294-33-4 
7637-07-2 
7726-95-6 
7789-30-2 
75-25-2 


78-93-3 
111-76-2 
123-86-4 
105-46-4 

540-88-5 
71-36-3 
78-92-2 
75-65-0 
109-73-9 

1189-85-1 

2426-08-6 
109-79-5 
98-51-1 

7440-43-9 


2 


12 


0.5 
50 


100 

125 

5 


1  ppm/ 
5  ppm  STEL 


50 
150 
200 
200 
100 
150 
100 
(C)5 


2 


525 

650 
19 
0.5 
0.5 
0.3 


0.5 
0.2 


0.2 
0.5 


5 
5 
0.002 


In 


(C)3 
0.7 
0.7 
5 


590 
240 
710 
950 
950 
300 
450 
300 
(C)  15 
(C)  0. 1 
270 
1.5 
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THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 


mg/m3 


Skin  Designation 


Calcium  carbonate 

Total  dust 

Respirable  fraction 

Calcium  oxide 

Calcium  sulfate 

Total  dust 

Respirable  fraction 

Camphor,  synthetic 

Carbaryl  (Sevin) 

Carbon  black 

Carbon  dioxide 

Carbon  disulfide 

Carbon  monoxide 

Carbon  tetrachloride 

Cellulose 

Total  dust 

Respirable  fraction 

Chlordane 

Chlorinated  camphene 

Chlorinated  diphenyl  oxide 

Chlorine 

Chlorine  dioxide 

Chlorine  trifluorlde 

Chloroacetaldehyde 

a-Chloroacetophenone  (Phenacyl  chloride) 

Chlorobenzene 

o-Chlorobenzylidene  malononiuile 

Chlorobromomethane 

2-Chloro-l,3-butadiene:  see  beta-Chloroprene 

Chlorodlphenyl  (42%  Chlorine)  (PCB) 

Chlorodiphenyl  (54%  Chlorine)  (PCB) 

l-Chloro-2.3-epoxypropane;  see  Epichlorohydrin. 
2-Chloroethanol;  see  Ethylene  chlorohydrin. 
Chloroethylene;  see  Vinyl  chloride. 

Chloroform  (Trichloromethane) 

bls(Chloromethyl)  ether;  see  1926. 1 108 

Chloromethyl  methyl  ether;  see  1926.1106 

1-Chloro-l-nitropropane 

Chloropicrin 

beta-Chloroprene 

Chromic  acid  and  chromates  (as  Cr03) 

Chromium  (II)  compounds. 

(as  Cr) 

Chromium  (III)  compounds. 

(as  Cr) 

Chromium  metal  and  insol.  salts  (as  Cr) 

Chrysene;  see  Coal  tar  pitch  volatiles 

Coal  tar  pitch  volatiles  (benzene  soluble  fraction), 

anthracene.  BaP.  phenanthrene.  acridine,  chrysene.  pyrene. 

Cobalt  metal,  dust,  and  fume  (as  Co) 

Coke  oven  emissions;  see  1926. 1 129. 

Copper 

Fume  (as  Cu) 

Dusts  and  mists  (as  Cu) 

Corundum;  see  Emery 

Cotton  dust  (raw) 

Crag  herbicide  (Sesone) 

Total  dust 

Respirable  fraction 

Cresol.  all  isomers 


1305-78-8 
7778-18-9 


76-22-2 
63-25-2 
1333-86-4 
124-38-9 
75-15-0 
630-08-0 
56-23-5 
9004-34-6 


57-74-9 

8001-35-2 

55720-99-5 

7782-50-5 

10049-04-4 

7790-91-2 

107-20-0 

532-27-4 

108-90-7 

2698-41-1 

74-97-5 

53469-21-9 
11097-69-1 


67-66-3 
542-88- 1 
107-30-2 
600-25-9 
76-06-2 
126-99-8 

Varies  with 
compound 


7440-47-3 
7440-47-3 


65996-93-2 
7440-48-4 


1 

0.1 
(C)O.l 
(C)  1 
0.05 
75 
0.05 
200 


(C)50 


20 

0.1 
25 


3.5 
9000 
60 
55 


0.5 

0.5 

0.5 

3 

0.3 
(C)  0.4 
(C)3 

0.3 
350 

0.4 
1050 

1 
0.5 


(C)  240 


100 
0.7 


0.5 
0.5 


0.2 

0.1 
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THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 

(i..t,,n.iM.  Iml.  

I   uniiiw 

(  yanldea  [as  CN]  



(  yi  lohexane     

(  m  lohexanol    

i  lyclohexanone 

I  V! ■Iiilir\i-m-        

Cyclonlte 

c  !ycIopentadlene 

2,4  l»  ll'ic  lilnmphrnoxyaceUc  add) 

DDT.  see  Dlchlorodlphenyltrlchloroethane 

DDVP.  see  Dlchlorvos 

Decaborane  

Demeton  [Systox] 

Diaretone  alcohol  (4-Hydroxy-4-methyl-2-pentanone)  . 

1,2-Dlaminoethane;  see  Ethylenedlamlne 

Diazomethane 

Dlborane 

1.2-Dlbromo-3-chloropropane  (DBCP);   see  1926.1144 

1.2-Dlbromoethane:  see  Ethylene  dlbromide 

Dlbutyl  phosphate 

Dlbutyl  phthalate 

Dlchloroacetylene 

o-Dk'hlorobenzene 

p-Dlchlorobenzene 

3.3-Dichlorobenzidine;  see  1926. 1 107 

Dlchlorodlfluoromethane 

1 .3-Dlchloro-5.5-dimethyl  hydantoin 

Dichlorodlphenyltrichloroethane  (DDT) 

1 . 1  -Dichloroethane 

1.2-Dichloroethane:  see  Ethylene  diehloride. 

1.2-Dlchloroethylene 

Dichloroethyl  ether 

Dichloromethane:  see  Methylene  chloride. 

Dichloromonofluoromethane 

1.1-Dichloro-l-nitroethane 

1 ,2-Dichloropropane;  see  Propylene  diehloride. 

Dichlorotetrafluoroethane 

Dlchlorvos  (DDVP) 

Dieldrin 

Diethylamine 

2-Diethylaminoethanol 

Dlethylene  triamlne 

Diethyl  ether;  see  Ethyl  ether. 

Difluorodibromomethane 

Diglycidyl  ether  (DGE) 

Dihydroxybenzene;  see  Hydroquinone. 

Diisobutyl  ketone 

Diisopropylamine 

4-Dimethylaminoazobenzene;  see  1926. 1115 

Dimethoxymethane:  see  Methylal. 

Dimethyl  acetamide 

Dimethvlamine 

Dimethylaminobenzene;  see  Xylidine. 

Dimethylanilirie  (N.N-Dimethylaniline) 

Dimethvlbenzene;  see  Xylene. 

Dimethyl- 1 ,2-dibromo-2.2-dichloroethyl  phosphate  .  .  . 

Dimethylformamide 


CAS  No." 

ppm* 

mo/mlb 

Skin  Designation 

123-73-9; 

2 

6 

i()-3 

<IM  M2  H 

!,(i 

245 

X 

Varlea  with 

'  "iiipniiiiii 

5 

X 

460  19-5 

10 

1 10  82-7 

300 

1050 

108-93-0 

50 

200 

108-94-1 

50 

200 

1 10-83-8 

300 

1015 

121-82-4 

1.5 

x 

542-92-7 

75 

200 

94-75-7 

10 

17702-41-9 

0.05 

0.3 

X 

8065-48-3 

0.1 

X 

123-42  2 

50 

240 

334-88-3 

0.2 

0.4 

19287-45-7 

0.1 

0.1 

96-12-8 

- 

107-66-4 

1 

5 

84-74-2 

5 

7572-29-4 

(C)  0. 1 

(C)  0.4 

95-50- 1 

(C)50 

(C)300 

106-46-7 

75 

450 

91-94-1 

75-71-8 

1000 

4950 

118-52-5 

0.2 

50-29-3 

1 

X 

75-34-3 

100 

400 

540-59-0 

200 

790 

111-44-4 

(C)15 

(C)90 

X 

75-43-4 

1000 

4200 

594-72-9 

(C)  10 

(C)60 

76-14-2 

1000 

7000 

62-73-7 

1 

X 

60-57-1 

0.25 

X 

109-89-7 

25 

75 

100-37-8 

10 

50 

X 

111-40-0 

(C)  10) 

C  42 

X 

75-61-6 

100 

860 

2238-07-5 

(C)  0.5 

(C)  2.8 

108-83-8 

50 

290 

108-18-9 

5 

20 

X 

60-11-7 

127-19-5 

10 

35 

X 

124-40-3 

10 

18 

121-69-7 

5 

25 

X 

300-76-5 

3 

68-12-2 

10 

30 

X 

OSHA  Standards  for  the  Construction  Industry 

THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


27 


Substance 


CAS  No.d 


mg/m3 


Skin  Designation 


2,6-Dimethyl-4-heptarione:  see  Diisobutyl  ketone. 

1 . 1  -Dimethylhydrazine 

DlmethylphthaJate 

Dimethyl  sulfate 

Dlnltrobenzene  (all  isomers) 

(ortho) 

(meta) 

(para) 

Dinltro-o-cresol 

Dinltrotoluene 

Dioxane  (Diethylene  dioxide) 

Diphenyl  (Biphenyl) 

Diphenylamine 

Diphenylmethane  dilsocyanate;  see  Methylene  bisphenyl  isocyanate 

Dipropylene  glycol  methyl  ether 

Di-sec  octyl  phthalate  (Di-(2-ethylhexyl)  phthalate) 

Emery 

Total  dust 

Respirable  fraction 

Endosulfan 

Endrln 

Epichlorohydrin 

EPN 

1.2-Epoxypropane;  see  Propylene  oxide. 
2.3-Epoxy-l-propanol;  see  Glycidol. 

Ethane 

Ethanethiol;  see  Ethyl  mercaptan. 

Ethanolamine 

2-Ethoxyethanol  (Cellosolve) 

2-Ethoxyethyl  acetate  (Cellosolve  acetate) 

Ethyl  acetate 

Ethyl  acrylate 

Ethyl  alcohol  (Ethanol) 

Ethylamlne 

Ethyl  amyl  ketone  (5-Methyl-3-heptanone) 

Ethyl  benzene 

Ethyl  bromide 

Ethyl  butyl  ketone  (3-Heptanone) 

Ethyl  chloride 

Ethyl  ether 

Ethyl  formate 

Ethyl  mercaptan 

Ethyl  silicate 

Ethylene 

Ethylene  chlorohydrin 

Ethylenediamine 

Ethylene  dibromide 

Ethylene  dichloride  (1.2-Dlchloroethane) 

Ethylene  glycol  dinitrate 

Ethylene  glycol  methyl  acetate;  see  Methyl  cellosolve  acetate. 

Ethyleneimine;  see  1926. 1112 

Ethylene  oxide;  see  1926. 1 147 

Ethylidene  chloride;  see  1,1-Dichloroethane. 

N-Ethylmorpholine 

Ferbam 

Total  dust 

Ferrovanadium  dust 

Fibrous  glass 

Total  dust 

Respirable  fraction 


57-14-7 
131-11-3 
77-78-1 

528-29-0 
99-65-0 
100-25-4 
534-52-1 
25321-14-6 
123-91-1 
92-52-4 
122-39-4 

34590-94-8 

117-81-7 
12415-34-8 


115-29-7 

72-20-8 

106-89-8 

2104-64-5 


141-43-5 
110-80-5 
111-15-9 
141-78-6 
140-88-5 
64-17-5 
75-04-7 
541-85-5 
100-41-4 
74-96-4 
106-35-4 
75-00-3 
60-29-7 
109-94-4 
75-08-1 
78-10-4 

E 
107-07-3 
107-15-3 
106-93-4 
107-06-2 
628-96-6 

151-56-4 
75-21-8 

100-74-3 

14484-64- 1 


100 
0.2 


(C)  0.2 


0.1 
0.1 


3 

6 

200 

740 

100 

540 

400 

1400 

25 

100 

000 

1900 

10 

18 

25 

130 

100 

435 

200 

890 

50 

230 

000 

2600 

400 

1200 

100 

300 

0.5 

1 

100 

850 

25 

(C)90 

200 

(C)  1 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


CAS  No." 


mj/m" 


■Un  DaatgnaHon 


iFl 


i  luortdm  (a 

i  iu. ii  in.  

i  in. mi. i hi  hloromethane  fTrtehlorofluoromethanea), 

i  ormaldehyde;  sec  1926. 1 148 

I  "llllli  .11  l'l  

Iin  llll.ll.  

i  in  iuitI  alcohol       

Gasoline 

i  ih/certn  imisti 

Total  dust 

Reaplrable  fraction 

i.lvi  idol 

Glycol  monoethyl  ether  sec  2-Ethoxyethanol. 

Qraphlte,  natural,  resplrable  dust 

Graphite,  synthetic 

Total  dust 

Resplrable  fraction 

Quthton;  see  Azlnphos  methyl. 

Gypsum 

Total  dust 

Resplrable  fraction 

Hafnium 

Helium 

Hcptachlor 

Heptane  (n-Heptane) 

Hexachloroethane 

Hexachloronaphthalene 

n-Hexane 

2-Hexanone  (Methyl  n-butyl  ketone) 

Hexone  (Methyl  lsobutyl  ketone) 

sec-Hexyl  acetate 

Hydrazine 

Hydrogen 

Hydrogen  bromide 

Hydrogen  chloride 

Hydrogen  cyanide 

Hydrogen  fluoride  (as  F) 

Hydrogen  peroxide 

Hydrogen  selenide  (as  Se) 

Hydrogen  sulfide  

Hydroquinone 

Indene 

Indium  and  compounds  (as  In) 

Iodine 

Iron  oxide  fume 


Iron  salts  (soluble)  (as  Fe) 

Isoamyl  acetate 

Isoamyl  alcohol  (primary  and  secondary) 

lsobutyl  acetate 

lsobutyl  alcohol 

Isophorone 

Isopropyl  acetate 

Isopropyl  alcohol 

Isopropylamine 

Isopropyl  ether 

Isopropyl  glycidyl  ether  (1GE) 

Kaolin 

Total  dust 

Respirable  fraction 


Varies  with 
■  (impound 
,'  783  -i  l   l 
75-69-4 
50-00-0 
64-18-6 
98-01-1 
98-00-0 
8006-61-9 
56-81-5 


556-52-5 
7782-42-5 


7440-58-6 

7440-59-7 

76-44-8 

142-82-5 

67-72-1 

1335-87-1 

1 10-54-3 

591-78-6 

108-10-1 

108-84-9 

302-01-2 

1333-74-0 

10035-10-6 

7647-01-0 

74-90-8 
7664-39-3 
7722-84-1 
7783-07-5 
7783-06-4 
123-31-9 
95-13-6 
7440-74-6 
7553-56-2 
1309-37-1 

Varies  with 
compound 
123-92-2 
123-51-3 
110-19-0 
78-83-1 
78-59-1 
108-21-4 
67-63-0 
75-31-0 
108-20-3 
4016-14-2 
1332-58-7 


0  I 
1000 


50 
PI 


500 
100 
100 


3 
(C)5 
10 
3 
1 
0.05 


100 
100 
150 
100 

25 

250 

400 

5 

500 

50 


2.5 
0.2 
5600 

9 

20 

200 

A3 


150 

P) 


0.5 

2000 

10 

0.2 

1800 

410 

410 

300 


2 

1.4 

0.2 

(2) 


(C)  1 
10 


525 
360 
700 
300 
140 
950 
980 
12 
2100 
240 
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THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 


CAS  No.< 


mg/m3 


Skin  Designation 


Ketene 

Lead,  inorganic  (as  Pb);  see  1926.62 

Limestone 

Total  dust 

Resplrable  fraction 

Lindane 

Lithium  hydride 

L.P.G.  (Liquefied  petroleum  gas) 

Magnesite 

Total  dust 

Respirable  fraction 

Magnesium  oxide  fume 

Total  particulate 

Malathion 

Total  dust 

Maleic  anhydride 

Manganese  compounds  (as  Mn) 

Manganese  fume  (as  Mn] 

Marble 

Total  dust 

Respirable  fraction 

Mercury  (aryl  and  inorganic)  (as  Hg) 

Mercury  (organo)  alkyl  compounds  (as  Hg) 

Mercury  (vapor)  (as  Hg) 

Mesityl  oxide 

Methane 

Methanethiol;  see  Methyl  mercaptan. 
Methoxychlor 

Total  dust 

2-Methoxyethanol  (Methyl  cellosolve) 

2-Methoxyethyl  acetate  (Methyl  cellosolve  acetate)  .  . 

Methyl  acetate 

Methyl  acetylene  (Propyne) 

Methyl  acetylene-propadiene  mixture  (MAPP) 

Methyl  acrylate 

Methylal  (Dimethoxy-methane)   

Methyl  alcohol 

Methylamine 

Methyl  amyl  alcohol;  see  Methyl  isobutyl  carbinol. 

Methyl  n-amyl  ketone 

Methyl  bromide 

Methyl  butyl  ketone;  see  2-Hexanone. 

Methyl  cellosolve;  see  2-Methoxyethanol. 

Methyl  cellosolve  acetate;  see  2-Methoxyethyl  acetate 

Methyl  chloride 

Methyl  chloroform  (1.1.1  -Trichloroethane) 

Methylcyclohexane 

Methylcyclohexanol 

o-Methylcyclohexanone 

Methylene  chloride:  see  §1910.1052 

Methylenedianiline  (MDA) 

Methyl  ethyl  ketone  (MEK):  see  2-Butanone. 

Methyl  formate 

Methyl  hydrazine  (Monomethyl  hydrazine) 

Methyl  iodide 

Methyl  isoamyl  ketone 

Methyl  isobutyl  carbinol 

Methyl  isobutyl  ketone;  see  Hexone. 

Methyl  isocyanate 

Methyl  mercaptan 

Methyl  methacrylate 


463-51-4 
7439-92-1 
1317-65-3 


58-89-9 

7580-67-8 

68476-85-7 

546-93-0 


108-31-6 
7439-96-5 
7439-96-5 
1317-65-3 


7439-97-6 
7439-97-6 
7439-97-6 
141-79-7 
74-82-8 


0.5 
0.025 
1800 


(C)5 
(C)5 


0.1 
0.1 
0.1 
100 


109-86-4 

25 

80 

110-49-6 

25 

120 

79-20-9 

200 

610 

74-99-7 

1000 

1650 

1000 

1800 

96-33-3 

10 

35 

109-87-5 

1000 

3100 

67-56-1 

200 

260 

74-89-5 

10 

12 

110-43-0 

100 

465 

74-83-9 

(C)20 

(C)80 

74-87-3 

100 

210 

71-55-6 

350 

1900 

108-87-2 

500 

2000 

25639-42-3 

100 

470 

583-60-8 

100 

460 

101-77-9 

107-31-3 

100 

250 

60-34-4 

(C)  0.2 

(C)  0.35 

74-88-4 

5 

28 

110-12-3 

100 

475 

108-11-2 

25 

100 

624-83-9 

0.02 

0.05 

74-93-1 

0.5 

1 

80-62-6 

100 

410 
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Subpart  D — Occupational  Health  and  Environmental  Controls 
THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


mg/m' 


Skin  Designation 


Methyl  propyl  k<-i •.  •>■■■■  -'  Panl 

Methyl  iflU  ate 

■jpha  Methyl  ityrene 

Methylene  blaphenyl  law  yanate  imimi 

Molybdenum  (aa  Mo) 



Insoluble  <  ontpounda 

1mI.iI  dllsl      

Monomethyl  aniline    

Monomethyl  hydrazine;  aee  Methyl  hydrazine. 

Morphollne 

Naphtha  l(  m.iI  lar) 

Naphthalene 

alpha  Naphthylamlne:  see  1926.1 104 

beta-Naphthylamlne;  see  1926.1109 

Neon 

Nickel  carbonyl  (as  Nl) 

Nickel,  metal  and  Insoluble  compounds  (as  Nl). 

Nickel,  soluble  compounds  (as  Nl) 

Nicotine 

Nitric  acid 

Nitric  oxide 

p-Nllroanlllnc 

Nitrobenzene 

p  Nltrochlorobcnzene 

4-Nltrodlphenyl:  see  1926. 1 103 

Nltroethane 

Nitrogen 

Nitrogen  dioxide 

Nitrogen  trilluoride 

Nitroglycerin 

Nltromethane 

1  -Nltropropane 

2-Nltropropane 

N-Nitrosodimethylamine;  see  1926.1 1 16. 
Nilrotoluene  (all  isomers) 

o-isomer 

m-isomer 

p-isomer 

NHrotrichloromethane;  see  Chloropicrin. 

Nitrous  oxide 

Octachloronaphthalene 

Octane 

Oil  mist,  mineral 

Osmium  tetroxide  (as  Os) 

Oxalic  acid 

Oxygen  difluoride 

Ozone  

Paraquat,  respirable  dust 


Parathion 

Particulates  not  otherwise  regulated. 

Total  dust  organic  and  inorganic 

PCB:  see  Chlorodiphenyl  (42%  and  54%  chlorine). 

Pentaborane  

Pentachloronaphthalene 

Pentachlorophenol 


681  H.i  B 

M   M.l  'I 

101-68-8 
7439-98-7 


110-91-8 

8030-30-6 

91-20-3 

134-32  7 

91-59-8 

74400 1-9 

13463-39-3 

7440-02-0 

7440-02-0 

54-11-5 

7697-37-2 

10102-43-9 

100-01-6 

98-95-3 

100-00-5 

92-93-3 

79-24-3 

7727-37-9 

10102-44  0 

7783-54-2 

55-63-0 

75-52-5 

108-03-2 

79-46-9 


88-72-2 
99-08-1 
99-99-0 

10024-97-2 
2234-13-1 

111-65-9 
8012-95-1 
20816-12-0 

144-62-7 
7783-41-7 
10028-15-6 
4685-14-7; 
1910-42-5; 
2074-50-2 

56-38-2 


19624-22-7 
1321-64-8 
87-86-5 


(C)  100 
(C|  0.02 


20 

100 

10 


100 

E 

(C)  5 

10 

(C)  0.2 

100 

25 


0.05 
0.1 


(C)30 
(C)  0.2 


15 
9 

70 

4O0 

50 


1 

0.5 
5 
30 
6 
5 


(C)9 

29 

(C)2 

250 

90 

90 


0.1 
0.2 
0.5 


0.01 
0.5 
0.5 


OSHA  Standards  for  the  Construction  Industry 


31 


THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 


CAS  No.d 

ppma 

mg/m3b 

115-77-5 

109-66-0 

500 

1500 

107-87-9 

200 

700 

127-18-4 

100 

670 

594-42-3 

0.1 

0.8 

7616-94-6 

3 

13.5 

A3 

108-95-2 

5 

19 

106-50-3 

0.1 

101-84-8 

1 
1 

7 

7 

122-60-1 

10 

60 

100-63-0 

5 

22 

7786-34-7 

0.1 

75-44-5 

0.1 

0.4 

7803-51-2 

0.3 

0.4 

7664-38-2 

1 

7723-14-0 

0.1 

10026-13-8 

1 

1314-80-3 

1 

7719-12-2 

0.5 

3 

85-44-9 

2 

12 

88-89- 1 

0.1 

83-26-1 

0.1 

26499-65-0 

7440-06-4 

0.002 

A2 

65997-15-1 

- 

15 

5 

74-98-6 

E 

107-19-7 

1 

57-57-8 

79-09-4 

109-60-4 

200 

840 

71-23-8 

200 

500 

627-13-4 

25 

110 

78-87-5 

75 

350 

75-55-8 

2 

5 

75-56-9 

100 

240 

8003-34-7 

5 

110-86-1 

5 

15 

106-51-4 

0.1 

0.4 

7440-16-6 

0.1 

7440-16-6 

0.001 

299-84-3 

10 

83-79-4 

5 

7782-49-2 

0.2 

7783-79-1 

0.05 

0.4 

Skin  Designation 


Pentaerythritol 

Total  dust 

Respirable  fraction 

Pentane 

2-Pentanone  (Methyl  propyl  ketone) 

Perchloroethylene  (Tetrachloroethylene) 

Perchlororaethyl  mercaptan 

Perchloryl  fluoride 

Petroleum  distillates  (Naphtha)  (Rubber  Solvent) 

Phenol 

p-Phenylene  diamine 

Phenyl  etfier,  vapor 

Phenyl  ether -biphenyl  mixture,  vapor 

Phenylethylene:  see  Styrene. 

Phenyl  glycidyl  ether  (PGE) 

Phenylhydrazine 

Phosdrin  (Mevinphos) 

Phosgene  (Carbonyl  chloride) 

Phosphine 

Phosphoric  acid 

Phosphorus  (yellow) 

Phosphorus  pentachloride 

Phosphorus  pentasulfide 

Phosphorus  trichloride 

Phthalic  anhydride 

Picric  acid 

Pindone  (2-Pivalyl-1.3-indandione) 

Plaster  of  Paris 

Total  dust 

Respirable  fraction 

Platinum  (as  Pt) 

Metal 

Soluble  salts 

Polytetrafluoroethylene  decomposition  products 

Portland  cement 

Total  dust 

Respirable  fraction 

Propane 

Propergyl  alcohol 

beta-Propriolactone;  see  1926.1 1 13 

Propionic  acid 

n-Propyl  acetate 

n-Propyl  alcohol 

n-Propyl  nitrate 

Propylene  dichloride 

Propylene  imine 

Propylene  oxide 

Propyne;  see  Methyl  acetylene. 

Pyrethrum 

Pyridine 

Quinone 

RDX:  see  Cyclonite. 

Rhodium  (as  Rh).  metal  fume  and  insoluble  compounds 

Rhodium  (as  Rh).  soluble  compounds 

Ronnel 

Rotenone 

Rouge  

Total  dust 

Respirable  fraction 

Selenium  compounds  (as  Se) 

Selenium  hexafluoride  (as  Se) 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 

norphoua,  precipitated  nui  gal      

siiic  .1.  amorphous,  dlatomai  eous  earth,  i  nnutniiu!  :  rvstalltnc 

Silica,  ,  lystalllne  crlatoballte,  reaplrable  dual 

siiu  .i  i  ryatalllne  quartz,  reaptrable  'insi  

Silica,  crystalline  trtpoll  las  quarts),  reaptrable  dual 

Silica,  crystalline  trtdymlte,  reaptrable  dual  

SUlca,  fused,  reaptrable  dust 

Sllloatea  Mess  than  r>  ,  rystalllne  slltca]       

Mb  a  (reaptrable  dust)  

Soapsinnc.  total  dust 

Soapsioiw.  reaplrable  dust 

Talc  {((int. lining  asbestos);  use  asbestos  limit;  see  1926.58 

Talc  (containing  no  asbestoa]  n  splrable  dust    

rremollte,  aabeatlform:  see  1926.58 

Silicon  carbide 

(btal  dust 

Reaplrable  fraction 

Silver,  metal  and  soluble  compounds  (as  Ag) 

Soapstone:  see  SHI 

Sodium  fluoroacetate 

Sodium  hydroxide 

Starch 

Total  dust 

Respirable  fraction 

Stiblne 

Stoddard  solvent 

Strychnine 

Styrene 

Sucrose 

Total  dust 

Respirable  fraction 

Sulfur  dioxide 

Sulfur  hexafluoride 

Sulfuric  acid 

Sulfur  monochloride 

Sulfur  pentafluoride 

Sulfuryl  fluoride 

Systox;  see  Demeton. 

2.4. 5-T  (2.4.5-trichlorophenoxyacetlc  acid) 

Talc:  see  Silicates. 

Tantalum,  metal  and  oxide  dust 

TEDP  (Sulfotep) 

Teflon  decomposition  products 

Tellurium  and  compounds  (as  Te) 

Tellurium  hexafluoride  (as  Te) 

Temephos 

Total  dust 

Respirable  fraction 

TEPP  (Tetraethyl  pyrophosphate) 

Terphenyls 

1.1.1.2-Tetrachloro-2.2-difluoroethane 

1.1.2.2-Tetrachloro-1.2-difluoroethane 

1.1.2.2-Tetrachloroethane 

Tetrachloroethylene:  see  Perchloroethylene. 
Tetrachloromethane;  see  Carbon  tetrachloride. 

Tetrachloronaphthalene 

Tetraethyl  lead  (as  Pb) 

Tetrahydrofuran 

Tetramethyl  lead  (as  Pb) 

Tetramethyl  succinonitrile 

Tetranitromethane 


CAS  No." 


mj/m1 


Skin  Designation 


(>  1790-53-2 
60676  ml  ii 


62-74-8 
1310-73  2 
9005-25-8 


7803-52  3 

8052-41-3 
57-24-9 
100-42-5 
57-50- 1 


7446-09-5 
2551-62-4 
7664-93-9 
10025-67-9 
5714-22-7 
2699-79-8 


7440-25-7 
3689-24-5 

13494-80-9 
7783-80-4 
3383-96-8 


107-49-3 
26140-60-3 
76-11-9 
76-12-0 
79-34-5 


1335-88-2 
78-00-2 
109-99-9 
75-74-1 
3333-52-6 
509-14-8 


0.1 
200 


K  I  too 


5 
1000 


(C)  1 
500 
500 


1 1 I ,:, 
2 


0.5 
1150 
0.15 
(C)  420 


13 
6000 


5 
0.2 


0.05 

(C)9 

4170 

4170 
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3 


OSHA  Standards  for  the  Construction  Industry 


33 


THRESHOLD  LIMIT  VALUES  OF  AIRBORNE  CONTAMINANTS  FOR  CONSTRUCTION 


Substance 


CAS  No." 


mg/m3 


Skin  Designation 


Tetiyl  (2,4.6-Trmitrophenylmethylnitramine) 

Thallium,  soluble  compounds  (as  Tl) 

Thiram 

Tin.  inorganic  compounds  (except  oxides)  (as  Sn). 

Tin.  organic  compounds  (as  Sn) 

Tin  oxide  (as  Sn) 

Total  dust 

Respirable  fraction 

Titanium  dioxide 

Total  dust 

Toluene 

Toluene-2.4-dilsocyanate  (TDI) 

o-Toluidine 

Toxaphene:  see  Chlorinated  camphene. 
Tremolite:  see  Silicates. 

Tributyl  phosphate 

1.1.1-Trichloroethane:  see  Methyl  chloroform.  .  .  . 

1,1.2-Trichloroethane 

Trichloroethylene 

Trichloromethane;  see  Chloroform. 

Trichloronaphthalene 

1.2.3-Trichloropropane 

1.1.2-Trichloro-1.2,2-trifluoroethane 

Triethylamlne 

Trifluorobromomethane 

Trimethyl  benzene 

2,4,6-Trinitrophenol:  see  Picric  acid. 
2.4,6-Trinitrophenylmethylnitramtne:  see  Tetryl. 

2.4.6-Trinitrotoluene  (TNT) 

Triorthocresyl  phosphate 

Triphenyl  phosphate 

Tungsten  (asW) 

Insoluble  compounds 

Soluble  compounds 

Turpentine 

Uranium  (as  U) 

Soluble  compounds 

Insoluble  compounds 

Vanadium 

Respirable  dust  (as  V2Oj) 

Fume  (as  V2OJ 

Vegetable  oil  mist 

Total  dust 

Respirable  fraction 

Vinyl  benzene;  see  Styrene 

Vinyl  chloride:  see  1926. 1117 

Vinyl  cyanide;  see  Acrylonitrile. 

Vinyl  toluene 

Warfarin 

Xylenes  (o-.  m-,  p-isomers) 

Xylidine 

Yttrium 

Zinc  chloride  fume 

Zinc  oxide  fume 

Zinc  oxide 

Total  dust 

Respirable  fraction 

Zirconium  compounds  (as  Zr) 


479-45-8 
7440-28-0 
137-26-8 
7440-31-5 
7440-31-5 
21651-19-4 


108-88-3 
584-84-9 
95-53-4 


79-00-5 
79-01-6 

1321-65-9 
96-18-4 
76-13-1 
121-44-8 
75-63-8 
25551-13-7 


118-96-7 

78-30-8 

115-86-6 

7440-33-7 


8006-64-2 
7440-61-1 


25013-15-4 
81-81-2 
1330-20-7 
1300-73-8 
7440-65-5 
7646-85-7 
1314-13-2 
1314-13-2 


200 
(C)  0.02 


50 
1000 


1000 
25 


100 
5 


1.5 
0.1 


2 
0.1 


750 
(O0.14 


5 
300 

7600 
100 

6100 
120 


0.2 
0.2 


(C)  0.5 
(C)O.l 


480 

0.1 
435 
25 
1 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


MINERAL  DUSTS 
SIUCA 

Ciyata 
Quartx   i  in' ahold  i  nun  .  .1. 1 1 1. 1 1 1  < i  from  the  formula 

illte 
Amorphous,  ln<  ludlnj  natural  dlatomaceoua  earth 

mi  k  aiis  |i,  M  than  i    ic  ryatallme  iUlca) 
Mil  .1 

Portland  cemenl  

Soapstone  

i  aji  [non  aabeatllbrm)  

i. a,  (fibrous),  ii-"-  asbestos  llmll     

Qraphlte  (natural)        


Mi|,|..  i 


.'.ii 


iki 


%SIOj  +  5 
20 


20 
50 
20 
20 


15 


In,  m  ,,i  Nulsani  •   l*oi  tli       it) 

llllill   a  I  ■  III!  Illilrs  .ill 

.mil  in. 
Appi  n 


(  onveralon  fat  tora 

ni|,i>.  i      15  ',    million  parUi 

pei  i  Him  ii-  pei  '  ' 


iny/in' 
n|  tiii.il  dual 


[Rjaaarvad] 

Soo  Mineral  Dusts  Table. 

Use  Asbestos  Limit  §1926.58. 

See  1926.58. 

The  PELs  are  8-hour  TWAs  unless  otherwise  noted:  a  (C)  designation  denotes  a 

ceiling  limit. 

As  determined  tram  breathing-zone  air  samples. 

Parts  o(  vapor  or  gas  per  million  parts  of  contaminated  air  by  volume  at  25  °C  and 

760  torr. 

Milligrams  of  substance  per  cubic  meter  of  air.  When  entry  is  in  this  column  only,  the 

value  is  exact;  when  listed  with  a  ppm  entry,  it  is  approximate. 

(Reserved] 

The  CAS  number  is  for  information  only.  Enforcement  is  based  on  the  substance  name. 

For  an  entry  covering  more  than  one  metal  compound,  measured  as  the  metal,  the  CAS 

number  for  the  metal  is  given — not  CAS  numbers  for  the  individual  compounds. 

'  [Reserved] 
For  sectors  excluded  from  §1 926.1 1 28  the  limit  is  1 0  ppm  TWA. 
(Removed.) 
[Reserved] 


i  Millions  of  particles  per  cubic  foot  of  air.  based  on  impmger  samples  counted  by 
lightfiold  techniques. 

k  The  percentage  of  crystalline  silica  in  the  formula  is  the  amount  determined  from  air- 
borne samples,  except  in  those  instances  in  which  other  methods  have  been  shown 
to  be  applicable. 

'    (Reserved) 

m  Covers  all  organic  and  inorganic  particulates  not  otherwise  regulated.  Same  as  Particu- 
lates Not  Otherwise  Regulated. 
The  1970  TLV  uses  letter  designations  instead  of  a  numencal  value  as  follows: 

A1  [Reserved] 

A2  Polytetrafluoroethylene  decomposition  products.  Because  these  products  decompose 
in  part  by  hydrolysis  in  alkaline  solution,  they  can  be  quantitatively  determined  in  air  as 
fluoride  to  provide  an  index  of  exposure.  No  TLV  is  recommended  pending  determination 
of  the  toxicity  of  the  products,  but  air  concentrations  should  be  minimal. 

A3  Gasoline  and/or  Petroleum  Distillates.  The  composition  of  these  matenals  vanes  greatly 
and  thus  a  single  TLV  for  all  types  of  these  materials  is  no  longer  applicable.  The  con- 
tent of  benzene,  other  aromatics  and  additives  should  be  determined  to  arrive  at  the 
appropriate  TLV. 

E  Simple  asphyxiants.  The  limiting  factor  is  the  available  oxygen  which  shall  be  at  least 
19.5%  and  be  within  the  requirement  addressing  explosion  in  part  1 926. 


|39  FR  22801.  June  24.  1974.  as  amended  at  51  FR  37007.  On.  17. 
1986:  52  FR  46312.  Dec.  4.  1987:  58  FR  35089.  June  30.  1993;  61  FR 
9249.  9250.  Mar.  7.  1996;  61  FR  56856.  Nov.  4.  1996;  62  FR  1619. 
Jan.  10.  1997] 

§1926.56  Illumination. 
1926.56(a)  General.  Construction  areas,  ramps,  runways,  corridors, 
offices,  shops,  and  storage  areas  shall  be  lighted  to  not  less  than  the 
minimum  illumination  intensities  listed  in  Table  D-3  while  any  work  is 
in  progress: 

TABLE  D-3— MINIMUM  ILLUMINATION 
INTENSITIES  IN  FOOT-CANDLES 


Foot-candles 


Area  or  Operation 


5 General  construction  area  lighting. 

3 General  construction  areas,  concrete  placement,  excava- 
tion and  waste  areas,  accessways.  acUve  storage  areas, 
loading  platforms,  refueling,  and  field  maintenance  areas. 

5 Indoors:  warehouses,  corridors,  hallways,  and  exitways. 

5 Tunnels,  shafts,  and  general  underground  work  areas: 

(ExcepUon:  minimum  of  1 0  foot-candles  is  required  at 
tunnel  and  shaft  heading  during  drilling,  mucking,  and 
scaling.  Bureau  of  Mines  approved  cap  lights  shall  be  ac- 
ceptable for  use  in  the  tunnel  heading) 

10 General  construction  plant  and  shops  {e.g..  batch  plants. 

screening  plants,  mechanical  and  electrical  equipment 
rooms,  carpenter  shops,  rigging  lofts  and  acuve  store  rooms, 
barracks  or  living  quarters,  locker  or  dressing  rooms,  mess 
halls,  and  indoor  toilets  and  workrooms). 

30 First  aid  staUons.  infirmaries,  and  offices. 


1 926.56(b)  Other  areas.  For  areas  or  operations  not  covered  above,  refer  to 
the  American  National  Standard  Al  1.1-1 965.  R 1 970.  Practice  for  Industrial 
Lighting,  for  recommended  values  of  illumination. 

§1926.57  Ventilation. 

1926.57(a)  General.  Whenever  hazardous  substances  such  as  dusts, 
fumes,  mists,  vapors,  or  gases  exist  or  are  produced  in  the  course  of  con- 
struction work,  their  concentrations  shall  not  exceed  the  limits  specified  in 
§  1926.55(a).  When  ventilation  is  used  as  an  engineering  control  method, 
the  system  shall  be  installed  and  operated  according  to  the  requirements 
of  this  section. 

1926.57(b)  Local  exhaust  ventilation.  Local  exhaust  ventilation  when 
used  as  described  in  (a)  shall  be  designed  to  prevent  dispersion  into  the 
air  of  dusts,  fumes,  mists,  vapors,  and  gases  in  concentrations  caus- 
ing harmful  exposure.  Such  exhaust  systems  shall  be  so  designed  that 
dusts,  fumes,  mists,  vapors,  or  gases  are  not  drawn  through  the  work 
area  of  employees. 

1926.57(c)  Design  and  operation.  Exhaust  fans.  jets,  ducts,  hoods,  sep- 
arators, and  all  necessary  appurtenances,  including  refuse  receptacles, 
shall  be  so  designed,  constructed,  maintained  and  operated  as  to  ensure 
the  required  protection  by  maintaining  a  volume  and  velocity  of  exhaust 
air  sufficient  to  gather  dusts,  fumes,  vapors,  or  gases  from  said  equipment 
or  process,  and  to  convey  them  to  suitable  points  of  safe  disposal,  thereby 
preventing  their  dispersion  in  harmful  quantities  into  the  atmosphere  where 
employees  work. 

1926.57(d)  Duration  of  operations.  (1)  The  exhaust  system  shall  be  in 
operation  continually  during  all  operations  which  it  is  designed  to  serve. 
If  the  employee  remains  in  the  contaminated  zone,  the  system  shall  con- 
tinue to  operate  after  the  cessation  of  said  operations,  the  length  of  time  to 
depend  upon  the  individual  circumstances  and  effectiveness  of  the  general 
ventilation  svstem. 
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1 926.57(d)(2)  Since  dust  capable  of  causing  disability  is,  according  to  the 
best  medical  opinion,  of  microscopic  size,  tending  to  remain  for  hours  in 
suspension  in  still  air.  it  is  essential  that  the  exhaust  system  be  continued 
in  operation  for  a  time  after  the  work  process  or  equipment  served  by  the 
same  shall  have  ceased,  in  order  to  ensure  the  removal  of  the  harmful 
elements  to  the  required  extent.  For  the  same  reason,  employees  wearing 
respiratory  equipment  should  not  remove  same  immediately  until  the 
atmosphere  seems  clear. 

1926.57(e)  Disposal  of  exhaust  materials.  The  air  outlet  from  every 
dust  separator,  and  the  dusts,  fumes,  mists,  vapors,  or  gases  collected 
by  an  exhaust  or  ventilating  system  shall  discharge  to  the  outside  atmo- 
sphere. Collecting  systems  which  return  air  to  work  area  may  be  used 
if  concentrations  which  accumulate  in  the  work  area  air  do  not  result 
in  harmful  exposure  to  employees.  Dust  and  refuse  discharged  from  an 
exhaust  system  shall  be  disposed  of  in  such  a  manner  that  it  will  not 
result  in  harmful  exposure  to  employees. 

1 926.57(f)  Abrasive  blasting — (1 )  Definitions  applicable  to  this  paragraph — 
(i)  Abrasive.  A  solid  substance  used  in  an  abrasive  blasting  operation. 

1926.57(f)(1)(H)  Abrasiue-blasring  respirator.  A  respirator  constructed  so 
that  it  covers  the  wearer's  head.  neck,  and  shoulders  to  protect  the  wearer 
from  rebounding  abrasive. 

1926.57(f)(1)(iii)  Blast  cleaning  barrel.  A  complete  enclosure  which  ro- 
tates on  an  axis,  or  which  has  an  internal  moving  tread  to  tumble  the 
parts,  in  order  to  expose  various  surfaces  of  the  parts  to  the  action  of  an 
automatic  blast  spray. 

1 926.57(f)(1  )(iv)  Blast  cleaning  room.  A  complete  enclosure  in  which  blasting 
operations  are  performed  and  where  the  operator  works  inside  of  the  room  to 
operate  the  blasting  nozzle  and  direct  the  flow  of  the  abrasive  material. 

1926.57(f)(1)(v)  Blasting  cabinet.  An  enclosure  where  the  operator  stands 
outside  and  operates  the  blasting  nozzle  through  an  opening  or  openings 
in  the  enclosure. 

1926.57(f)(1)(vi)  Clean  air.  Air  of  such  purity  that  it  will  not  cause  harm  or 
discomfort  to  an  individual  if  it  is  inhaled  for  extended  periods  of  time. 

1926.57(f)(1)(vii)  Dust  collector.  A  device  or  combination  of  devices  for 
separating  dust  from  the  air  handled  by  an  exhaust  ventilation  system. 

1926.57(f)(1)(viii)  Exhaust  ventilation  system.  A  system  for  removing 
contaminated  air  from  a  space,  comprising  two  or  more  of  the  following 
elements  (A)  enclosure  or  hood.  (B)  duct  work.  (C)  dust  collecting  equip- 
ment. (D)  exhauster,  and  (E)  discharge  stack. 

1926.57(f)(1)(ix)  Particulate-filter  respirator.  An  air  purifying  respirator, 
commonly  referred  to  as  a  dust  or  a  fume  respirator,  which  removes  most 
of  the  dust  or  fume  from  the  air  passing  through  the  device. 

1926.57(f)(1)(x)  Respirable  dust.  Airborne  dust  in  sizes  capable  of  passing 
through  the  upper  respiratory  system  to  reach  the  lower  lung  passages. 

1926.57(f)(1)(xi)  Rotary  blast  cleaning  table.  An  enclosure  where  the 
pieces  to  be  cleaned  are  positioned  on  a  rotating  table  and  are  passed 
automatically  through  a  series  of  blast  sprays. 

1 926.57(f)(1  )(xii)  Abrasive  blasting.  The  forcible  application  of  an  abrasive  to 
a  surface  by  pneumatic  pressure,  hydraulic  pressure,  or  centrifugal  force. 

1 926.57(f)(2)  Dust  hazards  from  abrasive  blasting,  (i)  Abrasives  and  the  sur- 
face coatings  on  the  materials  blasted  are  shattered  and  pulverized  during 
blasting  operations  and  the  dust  formed  will  contain  particles  of  respirable 
size.  The  composition  and  toxicity  of  the  dust  from  these  sources  shall  be 
considered  in  making  an  evaluation  of  the  potential  health  hazards. 

1926.57(f)(2)(ii)  The  concentration  of  respirable  dust  or  fume  in  the 
breathing  zone  of  the  abrasive-blasting  operator  or  any  other  worker 
shall  be  kept  below  the  levels  specified  in  §1926.55  or  other  pertinent 
sections  of  this  part. 

1 926.57(f)(2)(iii)  Organic  abrasives  which  are  combustible  shall  be  used  only 
in  automatic  systems.  Where  flammable  or  explosive  dust  mixtures  may  be 
present,  the  construction  of  the  equipment,  including  the  exhaust  system  and 
all  electric  wiring,  shall  conform  to  the  requirements  of  American  National 
Standard  Installation  of  Blower  and  Exhaust  Systems  for  Dust.  Stock,  and 
Vapor  Removal  or  Conveying,  Z33.1-1961  (NFPA  91-1961),  and  subpart  S 
of  this  part.  The  blast  nozzle  shall  be  bonded  and  grounded  to  prevent  the 
build  up  of  static  charges.  Where  flammable  or  explosive  dust  mixtures  may 
be  present,  the  abrasive  blasting  enclosure,  the  ducts,  and  the  dust  collector 
shall  be  constructed  with  loose  panels  or  explosion  venting  areas,  located 


on  sides  away  from  any  occupied  area,  to  provide  for  pressure  relief  in  case 
of  explosion,  following  the  principles  set  forth  in  the  National  Fire  Protection 
Association  Explosion  Venting  Guide.  NFPA  68- 1954. 

1 926.57(f)(3)  Blast-cleaning  enclosures,  (i)  Blast-cleaning  enclosures  shall  be 
exhaust  ventilated  in  such  a  way  that  a  continuous  inward  flow  of  air  will  be 
maintained  at  all  openings  in  the  enclosure  during  the  blasting  operation. 

1926.57(f)(3)(i)(A)  All  air  inlets  and  access  openings  shall  be  baffled  or 
so  arranged  that  by  the  combination  of  inward  air  flow  and  baffling  the 
escape  of  abrasive  or  dust  particles  into  an  adjacent  work  area  will  be 
minimized  and  visible  spurts  of  dust  will  not  be  observed. 

1926.57(f)(3)(i)(B)  The  rate  of  exhaust  shall  be  sufficient  to  provide 
prompt  clearance  of  the  dust-laden  air  within  the  enclosure  after  the 
cessation  of  blasting. 

1926.57(f)(3)(i)(C)  Before  the  enclosure  is  opened,  the  blast  shall  be  turned 
off  and  the  exhaust  system  shall  be  run  for  a  sufficient  period  of  time  to 
remove  the  dusty  air  within  the  enclosure. 

1926.57(f)(3)(i)(0)  Safety  glass  protected  by  screening  shall  be  used  in 
observation  windows,  where  hard  deep-cutting  abrasives  are  used. 

1926.57(f)(3)(i)(E)  Slit  abrasive-resistant  baffles  shall  be  installed  in  mul- 
tiple sets  at  all  small  access  openings  where  dust  might  escape,  and  shall 
be  inspected  regularly  and  replaced  when  needed. 

1926.57(f)(3)(i)(E)fj;  Doors  shall  be  flanged  and  tight  when  closed. 

1926.57(f)(3)(i)(E)f2J  Doors  on  blast-cleaning  rooms  shall  be  operable  from 
both  inside  and  outside,  except  that  where  there  is  a  small  operator  ac- 
cess door,  the  large  work  access  door  may  be  closed  or  opened  from  the 
outside  only. 

1926.57(f)(4)  Exhaust  ventilation  systems,  (i)  The  construction,  instal- 
lation, inspection,  and  maintenance  of  exhaust  systems  shall  conform  to 
the  principles  and  requirements  set  forth  in  American  National  Standard 
Fundamentals  Governing  the  Design  and  Operation  of  Local  Exhaust 
Systems.  Z9.2- 1960.  and  ANSI  Z33. 1-1961. 

1 926.57(f)(4)(i)faJ  When  dust  leaks  are  noted,  repairs  shall  be  made  as 
soon  as  possible. 

1 926.57(1)(4)(i)(b)  The  static  pressure  drop  at  the  exhaust  ducts  leading 
from  the  equipment  shall  be  checked  when  the  installation  is  completed 
and  periodically  thereafter  to  assure  continued  satisfactory  operation. 
Whenever  an  appreciable  change  in  the  pressure  drop  indicates  a 
partial  blockage,  the  system  shall  be  cleaned  and  returned  to  normal 
operating  condition. 

1926.57(f)(4)(ii)  In  installations  where  the  abrasive  is  recirculated,  the 
exhaust  ventilation  system  for  the  blasting  enclosure  shall  not  be  relied 
upon  for  the  removal  of  fines  from  the  spent  abrasive  instead  of  an  abrasive 
separator.  An  abrasive  separator  shall  be  provided  for  the  purpose. 

1926.57(f)(4)(iii)  The  air  exhausted  from  blast-cleaning  equipment  shall 
be  discharged  through  dust  collecting  equipment.  Dust  collectors  shall 
be  set  up  so  that  the  accumulated  dust  can  be  emptied  and  removed 
without  contaminating  other  working  areas. 

1926.57(f)(5)  Personal  protective  equipment,  (i)  Employers  must  use  only 
respirators  approved  by  NIOSH  under  42  CFR  part  84  for  protecting  em- 
ployees from  dusts  produced  during  abrasive-blasting  operations. 

1926.57(f)(5)(ii)  Abrasive-blasting  respirators  shall  be  worn  by  all  abra- 
sive-blasting operators: 

1926.57(f)(5)(ii)(A)  When  working  inside  of  blast-cleaning  rooms,  or 

1926.57(f)(5)(ii)(B)  When  using  silica  sand  in  manual  blasting  operations 
where  the  nozzle  and  blast  are  not  physically  separated  from  the  operator 
in  an  exhaust  ventilated  enclosure,  or 

1926.57(f)(5)(ii)(C)  Where  concentrations  of  toxic  dust  dispersed  by  the 
abrasive  blasting  may  exceed  the  limits  set  in  §  1 926. 55  or  other  pertinent 
sections  of  this  part  and  the  nozzle  and  blast  are  not  physically  separated 
from  the  operator  in  an  exhaust-ventilated  enclosure. 

1926.57(f)(5)(iii)  Properly  fitted  particulate-filter  respirators,  commonly 
referred  to  as  dust-filter  respirators,  may  be  used  for  short,  intermittent, 
or  occasional  dust  exposures  such  as  cleanup,  dumping  of  dust  collectors, 
or  unloading  shipments  of  sand  at  a  receiving  point  when  it  is  not  feasible 
to  control  the  dust  by  enclosure,  exhaust  ventilation,  or  other  means.  The 
respirators  used  must  be  approved  by  NIOSH  under  42  CFR  part  84  for 
protection  against  the  specific  type  of  dust  encountered. 
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i926.57(f)(5)(iv)  A  respiratory  protei  Uon  program  as  defined  end  dew  rfbed 
in  si"'-^>  103,  sh.iii  be  eatabllahed  nrherevi  i  II  reap! 

ratory  i >i ■>(.-«  in.  equl] "i 

i926.57(t)(5)|v)  Operator!  ihall  be  equipped  wiiii  he*  I    tthi  i 

.mil  aprons  oi  equlvaJenl  protei  Uon  to  protecl  them  ii the  bnpai  i 

of  abrasives  Safefj  shoes  shall  be  woi  n  to  protect  against  fool  Injury  where 
heavy  pieces  ol  work  are  handled 

i926.57(f)(5)(v)(A)  Safety  shoes  ahall  conform  to  the  requirements  of  Ame 
lean  National  Standard  for  Men's  Saferj   rw  i weai ,  Z41  i   i 

i926.57(f)(5)(v)(B)  Equipment  (en  protection  oi  the  eyes  and  lace  shall  be 
supplied  i"  the  operatoi  when  the  respirator  design  does  no)  provide  such 
protection  and  i"  any  otho  personnel  working  In  the  vicinity  "i  abrasive 
blasting  operations,  rhls  equipment  shall  conform  to  the  requirements  ol 

1926.57(f)(6)  Ail  juppq/and  air  compressors.  All  (bi  abrasive  blastlngrespi 
ratora  must  i»  En  i  ol  harmful  quantities  <>i  dusts,  mists,  or  noxious  gases, 
and  must  meet  the  requirements  foi  supplied  all  quality  and  use  specified 
In  29CFR  1910.134(1). 
1926.57(f)(7)  Operational  procedures  aixd  iiciural  safety.  Dusl  shall  no!  bl 

permitted  i"  accumulate  on  the  Moor  or  on  ledges  outside  of  an  abrasive 

blasting  enclosure,  anil  dust  spills  shall  be  cleaned  up  promptly.  Aisles  and 
walkways  shall  be  kepi  dear  of  sleel  shot  or  similar  abrasive  which  may 
,  re  tte  B  Slipping  hazard. 

1926.57(f)(8)  Scope.  This  paragraph  applies  to  all  operations  where  an 
abrasive  Is  forcibly  applied  to  a  surface  by  pneumatic  or  hydraulic  pres- 
sure, or  by  centrifugal  force.  It  does  not  apply  to  steam  blasting,  or  steam 
cleaning,  or  hydraulic  cleaning  methods  where  work  is  done  without  the 
aid  of  abrasives. 

1926.57(g)  Grinding,  polishing,  and  buffing  operations — (1)  Definitions 
applicable  to  this  paragraph — 

1926.57(g)(1)(i)  Abrasice  cutting  off  wheels.  Organic-bonded  wheels,  the 
thickness  of  which  is  not  more  than  one  forty-eighth  of  their  diameter  for 
those  up  to.  and  Including.  20  Inches  (50.8  cm)  in  diameter,  and  not  more 
than  one  sixtieth  of  their  diameter  for  those  larger  than  20  inches  (50.8 
cm)  in  diameter,  used  for  a  multitude  of  operations  variously  known  as 
cutting,  cutting  off.  grooving,  slotting,  coping,  and  jointing,  and  the  like. 
The  wheels  may  be  "solid"  consisting  of  organic -bonded  abrasive  material 
throughout,  "steel  centered"  consisting  of  a  steel  disc  with  a  rim  of  organic- 
bonded  material  moulded  around  the  periphery,  or  of  the  "inserted  tooth" 
type  consisting  of  a  steel  disc  with  organic-bonded  abrasive  teeth  or  inserts 
mechanically  secured  around  the  periphery. 

1926.57(g)(1)(H)  Belts.  All  power-driven,  flexible,  coated  bands  used  for 
grinding,  polishing,  or  buffing  purposes. 

1926.57(g)(1)(ili)  Branch  pipe.  The  part  of  an  exhaust  system  piping  that  is 
connected  directly  to  the  hood  or  enclosure. 

1926.57(g)(1)(iv)  Cradle.  A  movable  fixture,  upon  which  the  part  to  be 
ground  or  polished  is  placed. 

1926.57(g)(1)(v)  Disc  wheels.  All  power-driven  rotatable  discs  faced  with 
abrasive  materials,  artificial  or  natural,  and  used  for  grinding  or  polishing 
on  the  side  of  the  assembled  disc. 

1 926.57(g))  1  )(vi)  Entry  loss.  The  loss  in  static  pressure  caused  by  air  flowing 
into  a  duct  or  hood.  It  is  usually  expressed  in  inches  of  water  gauge. 

1926.57(g)(1)(vii)  Exhaust  system.  A  system  consisting  of  branch  pipes 
connected  to  hoods  or  enclosures,  one  or  more  header  pipes,  an  exhaust 
fan,  means  for  separating  solid  contaminants  from  the  air  flowing  in  the 
system,  and  a  discharge  stack  to  outside. 

1926.57(g)(1)(viii)  Grinding  wheels.  All  power-driven  rotatable  grinding  or 
abrasive  wheels,  except  disc  wheels  as  defined  in  this  standard,  consisting 
of  abrasive  particles  held  together  by  artificial  or  natural  bonds  and  used 
for  peripheral  grinding. 

1926.57(g)(1)(ix)  Header  pipe  (main  pipe).  A  pipe  into  which  one  or  more 
branch  pipes  enter  and  which  connects  such  branch  pipes  to  the  remainder 
of  the  exhaust  system. 

1926.57(g)(1)(x)  Hoods  and  enclosures.  The  partial  or  complete  enclosure 
around  the  wheel  or  disc  through  which  air  enters  an  exhaust  system 
during  operation. 

1 926.57(g)(1  )(xi)  Horizontal  double-spindle  disc  grinder.  A  grinding  machine 
carrying  two  power-driven,  rotatable.  coaxial,  horizontal  spindles  upon  the 


him, i,  ends  ■■!  whli  h  are  iin,iiiiie,i  abraaive  dlai  wh«  la  used  fa  grinding 

two  suiia,  ea  slmultam siv. 

I926.57(g)(i)(xii)  Horizontal  single  splndli  dlai  > I<  i  A  grinding  mat  hint 

carrying  an  abrasive  disc  wheel  upon  one  •»  both  i  nds  "i  a  powei  driven, 
rotatable  slngli  hoi  Izonta]  spindle 

i926.57(g)(i)(xiii)  Polishing  and  buffing  wheels.  All  powi  i  drtw  n  rotaiabli 

wheels iposed  allot  In  part  of  textile  fabrics  wood  felt,  leather,  paper, 

and  may  be  coated  with  abraatve  on  the  periphery  ol  the  wheel  inr  purposes 
ol  polishing,  bulling,  and  Huhi  grinding. 

i926.57(g)(i)(xiv)  Portable  grtndei  An)  powa  driven  rotatable  grinding, 
polishing,  "i  bulling  wheel  mounted  In  such  mppnei  thai  U  may  be  man 
ualK  manlpulati  'I 

I926.57(g)(i)(xv)  Scran  h  hin*.h  wheel*.  All  |»iwei  di  h/en  rotatable  wheels 

mad,  limn  wire  hi  bristles,  ami  used  tor  seraleh  i  leaning  and  brush 
lily  purposes 

1 926.57(g)(  1)(xvr)  Swinn  Iramrgrinrlei.  Any  powei  driven  rotatable  grinding, 

polishing,  oi  ;  I  mounted  in  such  a  manna  that  the  wheel  with 

Its  supporting  framework  can  be  manipulated  over  stationary  objet  to, 

i926.57(g)(i)(xvii)  Vela  toy  pressure  (vp).Thc  kinetn  pressure  m  the  direction 

of  How  necessary  to  cause  a  fluid  at  rest  to  flow  at  a  given  velocity.  It  Is 
usually  expressed  In  Im  hes  of  water  gauge. 

1926.57(g)(1)(xviii)  Vertical  spindle  disc  grinder.  A  grinding  machine  having 
a  vertical,  rotatable  power-driven  spindle  carrying  a  horizontal  abrasive 
disc  wheel. 

1926.57(g)(2)  Application.  Wherever  dry  grinding,  dry  polishing  or  buffing 
is  performed,  and  employee  exposure,  without  regard  to  the  use  of  respi- 
rators, exceeds  the  permissible  exposure  limits  prescribed  In  §1926.55  or 
other  pertinent  sections  of  this  part,  a  local  exhaust  ventilation  system 
shall  be  provided  and  used  to  maintain  employee  exposures  within  the 
prescribed  limits. 

1 926.57(g)(3)  Hood  and  branch  pipe  requirements,  (i)  Hoods  connected  to 
exhaust  systems  shall  be  used,  and  such  hoods  shall  be  designed,  located, 
and  placed  so  that  the  dust  or  dirt  particles  shall  fall  or  be  projected  into 
the  hoods  in  the  direction  of  the  air  flow.  No  wheels,  discs,  straps,  or  belts 
shall  be  operated  in  such  manner  and  in  such  direction  as  to  cause  the  dust 
and  dirt  particles  to  be  thrown  into  the  operator's  breathing  zone. 

1 926. 57(g)(3)(H)  Grinding  wheels  on  floor  stands,  pedestals,  benches,  and 
special-purpose  grinding  machines  and  abrasive  cutting-off  wheels  shall 
have  not  less  than  the  minimum  exhaust  volumes  shown  in  Table  D-57. 1 
with  a  recommended  minimum  duct  velocity  of  4.500  feet  per  minute  in 
the  branch  and  3.500  feet  per  minute  in  the  main.  The  entry  losses  from 
all  hoods  except  the  vertical-spindle  disc  grinder  hood,  shall  equal  0.65 
velocity  pressure  for  a  straight  takeoff  and  0.45  velocity  pressure  for  a 
tapered  takeoff.  The  entry  loss  for  the  vertical-spindle  disc  grinder  hood 
is  shown  in  figure  D-57. 1  (following  paragraph  (g)  of  this  section). 

TABLE  D-57.1— 
GRINDING  AND  ABRASIVE  CUTTING-OFF  WHEELS 


Wheel  diameter, 
inches  (cm) 


Minimum 
Wheel  width,      exhaust  volume 
inches  (cm)  (feerVmin.) 


1  1/2(3.81) 

220 

2  (5.08) 

390 

3  (7.62) 

500 

4  (10.16) 

610 

5(12.7) 

880 

6(15.24) 

1.200 

To  9  (22.86) 

Over  9  to  16  (22.86  to  40.64) ... 
Over  16  to  19  (40.64  to  48.26) . 
Over  19  to  24  (48.26  to  60.96) . 
Over  24  to  30  (60.96  to  76.2) ... 
Over  30  to  36  (76.2  to  91.44)... 


For  any  wheel  wider  than  wheel  diameters  shown  in  Table  D-57.1.  increase 
the  exhaust  volume  by  the  ratio  of  the  new  width  to  the  width  shown. 

Example:  If  wheel  width  =  4  1/2  inches  (1 1.43  cm). 
then  4.5  -f  4  x  610  =  686  (rounded  to  690). 

1926.57(g)(3)(iii)  Scratch-brush  wheels  and  all  buffing  and  polishing 
wheels  mounted  on  floor  stands,  pedestals,  benches,  or  special-purpose 
machines  shall  have  not  less  than  the  minimum  exhaust  volume  shown 
in  Table  D-57. 2. 
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TABLE  D-57.6— GRINDING  AND  POLISHING  BELTS 


Wheel  diameter, 
inches  (cm) 


Minimum 
Wheel  width,      exhaust  volume 
inches  (cm)  (feerVmin.) 


Belts  width,  inches  (cm): 


Exhaust  volume  (ft.3/min.) 


To  9  (22.86) 2  (5.08)  300 

Over  9  to  16  (22.86  to  40.64) 3  (7.62)  500 

Over  16  to  19  (40.64  to  48.26) 4(10.16)  610 

Over  19  to  24  (48.26  to  60.96) 5(12.7)  740 

Over  24  to  30  (60.96  to  76.2) 6(15.24)  1.040 

Over  30  to  36  (76.2  to  91.44) 6(15.24)  1.200 

1926.57(g)(3)(iv)  Grinding  wheels  or  discs  for  horizontal  single-spindle 
disc  grinders  shall  be  hooded  to  collect  the  dust  or  dirt  generated  by  the 
grinding  operation  and  the  hoods  shall  be  connected  to  branch  pipes 
having  exhaust  volumes  as  shown  in  Table  D-57.3. 

TABLE  D-57.3— 
HORIZONTAL  SINGLE-SPINDLE  DISC  GRINDER 


Disc  diameter,  inches  (cm): 


Exhaust  volume  (ft.3/min.) 


Up  to  12  (30.48) 220 

Over  12  to  19  (30.48  to  48.26) 390 

Over  19  to  30  (48.26  to  76.2) 610 

Over  30  to  36  (76.2  to  91.44) 880 

1926.57(g)(3)(v)  Grinding  wheels  or  discs  for  horizontal  double-spindle 
disc  grinders  shall  have  a  hood  enclosing  the  grinding  chamber  and  the 
hood  shall  be  connected  to  one  or  more  branch  pipes  having  exhaust 
volumes  as  shown  in  Table  D-57.4. 

TABLE  D-57.4— 
HORIZONTAL  DOUBLE-SPINDLE  DISC  GRINDER 


Disc  diameter,  inches  (cm): 


Exhaust  volume  (ft.3/min.) 


Up  to  19  (48.26) 610 

Over  19  to  25  (48.26  to  63.5) 880 

Over  25  to  30  (63.5  to  76.2) 1.200 

Over  30  to  53  (76.2  to  134.62) 1.770 

Over  53  to  72  (134.62  to  182.88) 6.280 

1 926.5 7(g)(3)(vi)  Grinding  wheels  or  discs  for  vertical  single-spindle  disc 
grinders  shall  be  encircled  with  hoods  to  remove  the  dust  generated  in 
the  operation.  The  hoods  shall  be  connected  to  one  or  more  branch  pipes 
having  exhaust  volumes  as  shown  in  Table  D-57.5. 

TABLE  D-57.5— VERTICAL  SPINDLE  DISC  GRINDER 


One-half  or  more 
of  disc  covered 

Disc  not  covered 

Disc  diameter 

Exhaust 

Exhaust 

inches  (cm) 

Number1 

footVmin. 

Number1 

footVmin. 

Up  to  20  (50.8) 

1 

500 

2 

780 

Over  20  to  30  (50.8 

2 

780 

2 

1.480 

to  76.2) 

Over  30  to  53  (76.2 

2 

1.770 

4 

3.530 

to  134.62) 

Over  53  to  72 

2 

3.140 

5 

6.010 

(134.62  to  182.88) 

1    Number  of  exhaust  outlets  around  periphery  of  hood,  or  equal  distribution  provided 
by  other  means. 

1926.57(g)(3)(vii)  Grinding  and  polishing  belts  shall  be  provided  with 
hoods  to  remove  dust  and  dirt  generated  in  the  operations  and  the  hoods 
shall  be  connected  to  branch  pipes  having  exhaust  volumes  as  shown 
in  Table  D-57.6. 


Up  to  3  (7.62) 220 

Over  3  to  5  (7.62  to  12.7) 300 

Over  5  to  7  (12.7  to  17.78) 390 

Over  7  to  9  (17.78  to  22.86) 500 

Over  9  to  1 1  (22.86  to  27.94) 610 

Cher  1 1  to  13  (27.94  to  33.02) 740 

1926.57(g)(3)(viii)  Cradles  and  swing-frame  grinders.  Where  cradles  are 
used  for  handling  the  parts  to  be  ground,  polished,  or  buffed,  requiring 
large  partial  enclosures  to  house  the  complete  operation,  a  minimum  av- 
erage air  velocity  of  1 50  feet  per  minute  shall  be  maintained  over  the  entire 
opening  of  the  enclosure.  Swing-frame  grinders  shall  also  be  exhausted 
in  the  same  manner  as  provided  for  cradles.  (See  fig.  D-57.3) 

1926.57(g)(3)(ix)  Where  the  work  is  outside  the  hood,  air  volumes  must 
be  increased  as  shown  in  American  Standard  Fundamentals  Governing 
the  Design  and  Operation  of  Local  Exhaust  Systems.  Z9.2-1960  (section 
4.  exhaust  hoods). 

1926.57(g)(4)  Exhrmsl  systems,  (i)  Exhaust  systems  for  grinding,  polishing, 
and  buffing  operations  should  be  designed  in  accordance  with  American 
Standard  Fundamentals  Governing  the  Design  and  Operation  of  Local 
Exhaust  Systems.  Z9.2-1960. 

1926.57(g)(4)(H)  Exhaust  systems  for  grinding,  polishing,  and  buffing 
operations  shall  be  tested  in  the  manner  described  in  American  Standard 
Fundamentals  Governing  the  Design  and  Operation  of  Local  Exhaust 
Systems.  Z9.2-1960. 

1926.57(g)(4)(iii)  All  exhaust  systems  shall  be  provided  with  suitable 
dust  collectors. 

1926.57(g)(5)  Hood  and  enclosure  design,  (i)  (A)  It  is  the  dual  function 
of  grinding  and  abrasive  cutting-off  wheel  hoods  to  protect  the  operator 
from  the  hazards  of  bursting  wheels  as  well  as  to  provide  a  means  for  the 
removal  of  dust  and  dirt  generated.  All  hoods  shall  be  not  less  in  structural 
strength  than  specified  in  the  American  National  Standard  Safety  Code 
for  the  Use.  Care,  and  Protection  of  Abrasive  Wheels.  B7. 1-1970. 

1926.57(g)(5)(i)(B)  Due  to  the  variety  of  work  and  types  of  grinding  ma- 
chines employed,  it  is  necessary  to  develop  hoods  adaptable  to  the  par- 
ticular machine  in  question,  and  such  hoods  shall  be  located  as  close  as 
possible  to  the  operation. 

1926.57(g)(5)(ii)  Exhaust  hoods  for  floor  stands,  pedestals,  and  bench 
grinders  shall  be  designed  in  accordance  with  figure  D-57.2.  The  ad- 
justable tongue  shown  in  the  figure  shall  be  kept  in  working  order  and 
shall  be  adjusted  within  one-fourth  inch  (0.635  cm)  of  the  wheel  periphery 
at  all  times. 

1926.57(g)(5)(iii)  Swing-frame  grinders  shall  be  provided  with  exhaust 
booths  as  indicated  in  figure  D-57.3. 

1926.57(g)(5)(iv)  Portable  grinding  operations,  whenever  the  nature  of 
the  work  permits,  shall  be  conducted  within  a  partial  enclosure.  The 
opening  in  the  enclosure  shall  be  no  larger  than  is  actually  required  in 
the  operation  and  an  average  face  air  velocity  of  not  less  than  200  feet 
per  minute  shall  be  maintained. 

1 926.57(g)(5)(v)  Hoods  for  polishing  and  buffing  and  scratch-brush  wheels 
shall  be  constructed  to  conform  as  closely  to  figure  D-57.4  as  the  nature 
of  the  work  will  permit. 

1926.57(g)(5)(vi)  Cradle  grinding  and  polishing  operations  shall  be  per- 
formed within  a  partial  enclosure  similar  to  figure  D-57.5.  The  opera- 
tor shall  be  positioned  outside  the  working  face  of  the  opening  of  the 
enclosure.  The  face  opening  of  the  enclosure  should  not  be  any  greater 
in  area  than  that  actually  required  for  the  performance  of  the  operation 
and  the  average  air  velocity  into  the  working  face  of  the  enclosure  shall 
not  be  less  than  150  feet  per  minute. 

1926.57(g)(5)(vii)  Hoods  for  horizontal  single-spindle  disc  grinders  shall 
be  constructed  to  conform  as  closely  as  possible  to  the  hood  shown  in 
figure  D-57.6.  It  is  essential  that  there  be  a  space  between  the  back  of 
the  wheel  and  the  hood,  and  a  space  around  the  periphery  of  the  wheel 
of  at  least  1  inch  (2.54  cm)  in  order  to  permit  the  suction  to  act  around 
the  wheel  periphery.  The  opening  on  the  side  of  the  disc  shall  be  no  larger 
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Hi. in  is  required  fbi  the  grinding  operation,  but  mual  neva  be  lea*  than 
inn .  the  -ii'  -i  "i  the  brani  ii  outlet 

i92e.S7(g)(5)(viii)iiiiii/iiin.ii  double  tplndle  dlai  grinders  shall  hawe  .1  hood 
,  n>  in  in 1 1  -  the  who  is . ■  1  ■  c  1  grinding  1  hambei  elnillai  to  thai  Uluatrated  In 
BgureD-57.7  [he  openings  for  paaalng  the  work  Into  the  grinding  chambei 
thould  I"-  Kepi  .is  sin. ill  .is  poealble,  but  mual  nevei  be  leaa  than  twh  e  the 
area  "i  the  Im.hu  ii  outlet* 


i92«.S7(g)(S)(i«)  Vertical  tplndle  Mis.  grinder*  shall  bi  rnclrrled  win.  .1 
hood  ao  oonatructed  that  the  baavy  dust  ladrawnoffaaurfiueof  ttx 
.mil  the  Ughta  'insi  exhaueted  through  .1 1  onUnuou*  »lol  .11  the  top •  >!  thi 

1 H 11  >ii  .is  si H i\c  11  in  figure  i)  -r)7. 1. 

192B.S7(g)(5)(x)C;rlinllni;  and  polishing  lull  hixxls  shiill  («■  .  on»tru<  led  .is 
.  the  operation  .is  Doeeflbk    [he  hood  should  extend  almost  to  the 
ii.ii  .mil  1  in.  ii  (2  M  1  mi  wi.i.  openings  should  be  provided  on  either  aide 
Figure  i>  r>7  k  siiows  a  typical  hood  i"i  ■*  bell  operation 


H  ^h 


H*  h- 


Dia.  D.  inches  (cm) 

Exhaust  E 

Volume  Exhausted  at 
4,500  ft/min  ffVmin 

Note 

Min. 

Max. 

No  Pipes 

Dia. 

20  (50.8) 
30  (76.2) 
72(182.88) 
72  (182.88) 

1 

2 
2 
2 

4  1/4  (10.795) 
4(10.16) 
6  (15.24) 
8  (20.32) 

500 

780 

1.770 

3.140 

When  one-half  or  more  of  the  disc  can  be  hooded,  use 

Over  20  (50.8) 
Over  30  (76.2) 
Over  53  (134.62) 

exhaust  ducts  as  shown  at  the  left. 

20  (50.8) 
20  (50.8) 
30  (76.2) 
53(134.62) 
72(182.88) 

2 
2 
2 

4 
5 

4(10.16) 

4(10.16) 

5  1/2  (13.97) 

6(15.24) 

7(17.78) 

780 

780 

1.480 

3.530 

6,010 

Over  20  (50.8) 
Over  30  (76.2) 
Over  53  (134.62) 

use  exhaust  ducts  as  shown  at  left. 

Entry  loss=1 .0  slot  velocity  pressure  +  0.5  branch  velocity  pressure. 
Minimum  slot  velocity  =  2,000  ft/min — 1/2-inch  slot  width. 
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FLANGE 
CLEARANCE  " 
1 /a"  MAXIMUM 

WHEEL  WIDTH  - 
PLUS  I ' 
MAXIMUM 


Wheel  dimension,  inches  (centimeters) 


Max  =  D 


Exhaust  outlet,  inches 
(centimeters)  E 


Volume  of  air  at  4,500  ft/min 


Over  9  (22.86)... 
Over  16(40.64). 
Over  19(48.26). 
Over  24  (60.96). 
Over  30  (76.2)... 


9  (22.86) 
16  (40.64) 
19  (48.26) 
24  (60.96) 

30  (76.2) 
36(91.44) 


11/2  (3.81) 

2  (5.08) 

3  (7.62) 
4(10.16) 

5(12.7) 
6(15.24) 


4  1/2 
5 
6 


220 
390 
500 
610 
880 
1.200 


Entry  loss  =  0.45  velocity  pressure  for  tapered  takeoff  0.65  velocity  pressure  for  straight  takeoff. 


I    ,,11„    I 


Q 


!fli 


FIGURE  D-57.3— A  METHOD  OF  APPLYING  AN  EXHAUST 
ENCLOSURE  TO  SWING-FRAME  GRINDERS 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


-?? 


* 


MMjtmau  roNOU 


\/ 


STANDARD  BUFFING  AND  POLISHING  HOOD 


Wheel  dimension,  inches  (centimeters) 


Max  =  D 


Width,  Max 


Exhaust  outlet,  inches 
(centimeters)  E 


Volume  of  air  at  4,500  ft/min 


Over  9(22.86)... 
Over  16  (40.64)  . 
Over  19  (48.26)  . 
Over  24  (60.96)  . 
Over  30  (76.2)  ... 


9  (22.86) 
16  (40.64) 
19  (48.26) 
24  (60.96) 

30  (76.2) 
36(91.44) 


2  (5.08) 

3  (5.08) 
4(11.43) 

5(12.7) 
6(15.24) 
6(15.24) 


3  1/2(3.81) 
4 
5 

5  1/2 

6  1/2 

7 


300 
500 
610 
740 
1.040 
1.200 


Entry  loss  =  0.1 5  velocity  pressure  for  tapered  takeoff  0.65  velocity  pressure  for  straight  takeoff. 


MINIMUM  VELOCITY  IN  E  IS  3,000  FT/MIN 


TO  SUIT  TYPE  &  SIZE  OF  WORK 


MINIMUM  VELOCITY  AT  ENCLOSURE  FACE  IS  150  FT/MIN 


FIGURE  D-57.5— CRADLE  POLISHING 
OR  GRINDING  ENCLOSURE 
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ENTRY  LOSS  =  0.45  VELOCITY  PRESSURE  FOR  TAPERED  TAKEOFF 


THE  MINIMUM 
AREA  OF 
OPENING  SHALL 
NOT  BE  LESS 
THAN  TWICE  THE 
AREA  OF  THE 
OUTLET -E- 


LOCKING  HOOKS 


IKS' 


Dia  D,  inches  (centimeters) 

Exhaust 
outlet,  inches 
(centimeters)  £ 

Volume  of  air 

at  4,500  ft/min 

ft/Vmin 

Min. 

Max. 

Over  12  (30.48) 
Over  19  (48.26) 
Over  30  (76.2) 

12  (30.48) 

19  (48.26) 

30  (76.2) 

36(91.44) 

3  (7.6) 

4(10.16) 

5(12.7) 

6(15.24) 

220 
390 
610 
880 

NOTE:  If  grinding  wheels  are  used  for  disc  grinding  purposes,  hoods  must  conform  to 

structural  strength  and  materials  as  described  in  9.1 . 
Entry  loss  =  0.45  velocity  pressure  for  tapered  takeoff. 


Disc  dia.  inches 

Volume 

(centimeters) 

Exhaust  E 

exhaust  at 
4,500  ft/min. 

Min. 

Max. 

No  Pipes 

Dia. 

frVmin. 

Note 

19  (48.26) 

1 

5 

610 

Over  19 

(48.26) 

25  (63.5) 

1 

6 

880 

When  width 
"W"  permits, 
exhaust 

Over  25 

30  (76.2) 

1 

7 

1.200 

ducts  should 

(63.5) 

be  as  near 

Over  30 

(76.2) 

Over  53 

53  (134.62) 
72  (182.88) 

2 

4 

6 
8 

1.770 
6.280 

heaviest 
grinding  as 
possible. 

(134.62) 

Entry  loss  =  0.45  velocity  pressure  for  tapered  takeoff. 


Cf.  OF  SPINDLE 


ANY  METHOD  OF 
FEEDING  PARTS  TO 
BE  GROUND  MAY 
BE  USED 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


, '4.-W.I  ('      I !  -ft*.,  ' 'I 


FIGURE  D-57.8.— A  TYPICAL  HOOD  FOR  A  BELT  OPERATION 

Entry  loss  ■  0.-15  velocity  pressure  foi  tapered  takeofl 


Belt  width  W.  inches  (centimeters) 


Exhaust  volume. 
tt.Vmin 


I  17.62) 220 

3  to  5  17  62  to  12.7) 300 

5  to  7  112.7  to  17.78) 390 

i  I  7.78  to  22.86) 500 

9  to  1  1  (22.86  to  27.94) 610 

1 1  to  13  (27.94  to  33.02)  740 

Minimum  duct  velocity  =  4.500  ft/min  branch,  3.500  ft/min  main. 

Entry  loss  =  0.45  velocity  pressure  (or  tapered  takeoff;  0.65  velocity  pressure  for 

straight  takeofl. 

1 926.57(g)(6)  Scope.  This  paragraph  (g).  prescribes  the  use  of  exhaust  hood  en- 
closures and  systems  in  removing  dust .  dirt,  fumes,  and  gases  generated  through 
i  lie  grinding  polishing,  or  buffing  of  ferrous  and  nonferrous  metals. 

1926.57(h)  Spray  finishing  operations — (1)  Definitions  applicable  to 
this  paragraph — (i)  Spray  finishing  operations.  Spray-finishing  operations 
are  employment  of  methods  wherein  organic  or  inorganic  materials  are 
utilized  in  dispersed  form  for  deposit  on  surfaces  to  be  coated,  treated,  or 
cleaned.  Such  methods  of  deposit  may  involve  either  automatic,  manual, 
or  electrostatic  deposition  but  do  not  include  metal  spraying  or  metallizing, 
dipping.  How  coating,  roller  coating,  tumbling,  centrifuging.  or  spray  wash- 
ing and  degreasing  as  conducted  in  self-contained  washing  and  degreasing 
machines  or  systems. 

1926.57(h)(1)(ii)  Spray  booth.  Spray  booths  are  defined  and  described 
in  §1926.66(a).  (See  sections  103.  104.  and  105  of  the  Standard  for 
Spray  Finishing  Using  Flammable  and  Combustible  Materials.  NFPA 
No.  33-1969). 

I926.57(h)(1)(iii)  Spray  room.  A  spray  room  is  a  room  in  which  spray-fin- 
ishing operations  not  conducted  in  a  spray  booth  are  performed  separately 
from  other  areas. 

1 926.57(h)(1  )(iv)  Minimum  maintained  velocity.  Minimum  maintained  velocity 
is  the  velocity  of  air  movement  which  must  be  maintained  in  order  to  meet 
minimum  specified  requirements  for  health  and  safety. 

1926.57(h)(2)  Location  and  application.  Spray  booths  or  spray  rooms  are 
to  be  used  to  enclose  or  confine  all  operations.  Spray-finishing  operations 
shall  be  located  as  provided  in  sections  20 1  through  206  of  the  Standard 
for  Spray  Finishing  Using  Flammable  and  Combustible  Materials.  NFPA 
No.  33-1969. 

1 926.57(h)(3)  Design  and  construction  of  spray  booths,  (i)  Spray  booths  shall 
be  designed  and  constructed  in  accordance  with  §1926. 66(b)(1)  through  (4) 
and  (6)  through  (10)  (see  sections  301-304  and  306-310  of  the  Standard 
for  Spray  Finishing  Using  Flammable  and  Combustible  Materials.  NFPA 
No.  33-1969).  for  general  construction  specifications.  For  a  more  detailed 
discussion  of  fundamentals  relating  to  this  subject,  see  ANSI  Z9.2-1960 

1926.57(h)(3)(i)(A)  Lights,  motors,  electrical  equipment,  and  other  sources 
of  ignition  shall  conform  to  the  requirements  of  §1926.66(b)(10)  and  (c). 
(See  section  3 1 0  and  chapter  4  of  the  Standard  for  Spray  Finishing  Using 
Flammable  and  Combustible  Materials  NFPA  No.  33-1969.) 


1926.57(h)(3)(i)(B)  In  no  case  shall  combustible  material  be  used  In  the  con- 
si  mi  i  Ion  of  a  spray  booth  and  supply  or  exhaust  duct  connected  to  II 
1926.57(h)(3)(ii)  Unobstructed  walkways  shall  not  be  less  than  6  1/2  fed 
(1.976  m)  high  and  shall  be  maintained  clear  of  obstruction  from  any  work 
location  in  the  booth  to  a  booth  exit  or  open  booth  front.  In  booths  when  i Ik- 
open  front  is  the  only  exit,  such  exits  shall  be  not  less  than  3  feet  (0.91  m) 
wide.  In  booths  having  multiple  exits,  such  exits  shall  not  be  less  than  2  feet 
(0.608  m)  wide,  provided  that  the  maximum  distance  from  the  work  location 
to  the  exit  is  25  feet  (7.6  m)  or  less.  Where  booth  exits  are  provided  with  doors, 
such  doors  shall  open  outward  from  the  booth. 

1926.57(h)(3)(iii)  Baffles,  distribution  plates,  and  dry-type  overspray  col- 
lectors shall  conform  to  the  requirements  of  §  1926.66(b)(4)  and  (5).  (See 
sections  304  and  305  of  the  Standard  for  Spray  Finishing  Using  Flammable 
and  Combustible  Materials.  NFPA  No.  33-1969.) 

1926.57(h)(3)(iii)(A)  Overspray  filters  shall  be  installed  and  maintained  in 
accordance  with  the  requirements  of  §1926. 66(b)(5).  (see  section  305  of  the 
Standard  for  Spray  Finishing  Using  Flammable  and  Combustible  Materi- 
als. NFPA  No.  33-1969).  and  shall  only  be  in  a  location  easily  accessible  for 
inspection,  cleaning,  or  replacement. 

1926.57(h)(3)(iii)(B)  Where  effective  means,  independent  of  the  overspray 
filters,  are  installed  which  will  result  in  design  air  distribution  across  the 
booth  cross  section,  it  is  permissible  to  operate  the  booth  without  the 
filters  in  place. 

1 926.5  7(h)(3)(iv)(  A)  For  wet  or  water-wash  spray  booths,  the  water-chamber 
enclosure,  within  which  intimate  contact  of  contaminated  air  and  cleaning 
water  or  other  cleaning  medium  is  maintained,  if  made  of  steel,  shall  be  18 
gage  or  heavier  and  adequately  protected  against  corrosion. 

1 926.57(h)(3)(iv)(B)  Chambers  may  include  scrubber  spray  nozzles,  headers. 
troughs,  or  other  devices.  Chambers  shall  be  provided  with  adequate  means 
for  creating  and  maintaining  scrubbing  action  for  removal  of  particulate 
matter  from  the  exhaust  air  stream. 

1926.57(h)(3)(v)  Collecting  tanks  shall  be  of  welded  steel  construction 
or  other  suitable  non-combustible  material.  If  pits  are  used  as  collect- 
ing tanks,  they  shall  be  concrete,  masonry,  or  other  material  having 
similar  properties. 

1926.57(h)(3)(v)(A)  Tanks  shall  be  provided  with  weirs,  skimmer  plates,  or 
screens  to  prevent  sludge  and  floating  paint  from  entering  the  pump  suction 
box.  Means  for  automatically  maintaining  the  proper  water  level  shall  also 
be  provided.  Fresh  water  inlets  shall  not  be  submerged.  They  shall  terminate 
at  least  one  pipe  diameter  above  the  safety  overflow  level  of  the  tank. 

1926.57(h)(3)(v)(B)  Tanks  shall  be  so  constructed  as  to  discourage  accu- 
mulation of  hazardous  deposits. 

1926.57(h)(3)(vi)  Pump  manifolds,  risers,  and  headers  shall  be  adequately 
sized  to  insure  sufficient  water  flow  to  provide  efficient  operation  of  the 
water  chamber. 

1 926.57(h)(4)  Design  and  construction  of  spray  rooms,  (i)  Spray  rooms. 
including  floors,  shall  be  constructed  of  masonry,  concrete,  or  other  non- 
combustible  material. 

1926.57(h)(4)(ii)  Spray  rooms  shall  have  noncombustible  fire  doors 
and  shutters. 
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1926.57(h)(4)(iij)  Spray  rooms  shall  be  adequately  ventilated  so  that  the 
atmosphere  in  the  breathing  zone  of  the  operator  shall  be  maintained  in 
accordance  with  the  requirements  of  paragraph  (h)(6)(ii)  of  this  section. 
1926.57(h)(4)(iv)  Spray  rooms  used  for  production  spray- finishing  op- 
erations shall  conform  to  the  requirements  for  spray  booths. 
1926.57(h)(5)  Ventilation,  (i)  Ventilation  shall  be  provided  in  accordance 
with  provisions  of  §  1926.66(d)  (see  chapter  5  of  the  Standard  for  Spray 
Finishing  Using  Flammable  or  Combustible  Materials.  NFPA  No.  33- 1969). 
and  in  accordance  with  the  following: 

1926.57(h)(5)(i)(A)  Where  a  fan  plenum  is  used  to  equalize  or  control  the 
distribution  of  exhaust  air  movement  through  the  booth,  it  shall  be  of 
sufficient  strength  or  rigidity  to  withstand  the  differential  air  pressure  or 
other  superficially  imposed  loads  for  which  the  equipment  is  designed 
and  also  to  facilitate  cleaning.  Construction  specifications  shall  be  at  least 
equivalent  to  those  of  paragraph  (h)(5)(iii)  of  this  section. 

1926.57(h)(5)(i)(B)  (Reserved) 

1926.57(h)(5)(ii)  Inlet  or  supply  ductwork  used  to  transport  makeup  air 
to  spray  booths  or  surrounding  areas  shall  be  constructed  of  noncom- 
bustible  materials. 

1926.57(h)(5)(ii)(A)  If  negative  pressure  exists  within  inlet  ductwork,  all 
seams  and  Joints  shall  be  sealed  if  there  is  a  possibility  of  infiltration  of 
harmful  quantities  of  noxious  gases,  fumes,  or  mists  from  areas  through 
which  ductwork  passes. 

1926.57(h)(5)(ii)(B)  Inlet  ductwork  shall  be  sized  in  accordance  with 
volume  flow  requirements  and  provide  design  air  requirements  at  the 
spray  booth. 

1926.57(h)(5)(ii)(C)  Inlet  ductwork  shall  be  adequately  supported  through- 
out its  length  to  sustain  at  least  its  own  weight  plus  any  negative  pressure 
which  is  exerted  upon  it  under  normal  operating  conditions. 

1926.57(h)(5)(iii)  (Reservedl 

1926.57(h)(5)(iii)(A)  Exhaust  ductwork  shall  be  adequately  supported 
throughout  its  length  to  sustain  its  weight  plus  any  normal  accumulation 
in  interior  during  normal  operating  conditions  and  any  negative  pressure 
exerted  upon  it. 

1926.57(h)(5)(iii)(B)  Exhaust  ductwork  shall  be  sized  In  accordance  with 
good  design  practice  which  shall  include  consideration  of  fan  capacity. 
length  of  duct,  number  of  turns  and  elbows,  variation  in  size,  volume, 
and  character  of  materials  being  exhausted.  See  American  National 
Standard  Z9.2-1960  for  further  details  and  explanation  concerning  ele- 
ments of  design. 

1926.57(h)(5)(iii)(C)  Longitudinal  joints  in  sheet  steel  ductwork  shall  be 
either  lock-seamed,  riveted,  or  welded.  For  other  than  steel  construction, 
equivalent  securing  of  joints  shall  be  provided. 

1926.57(h)(5)(iii)(D)  Circumferential  joints  in  ductwork  shall  be  substan- 
tially fastened  together  and  lapped  in  the  direction  of  airflow.  At  least  every 
fourth  joint  shall  be  provided  with  connecting  flanges,  bolted  together,  or 
of  equivalent  fastening  security. 

1926.57(h)(5)(iii)(E)  Inspection  or  clean-out  doors  shall  be  provided  for 
every  9  to  12  feet  (2.736  to  3.648  m)  of  running  length  for  ducts  up  to  12 
inches  (0.304  m)  in  diameter,  but  the  distance  between  cleanout  doors 
may  be  greater  for  larger  pipes.  (See  8.3.21  of  American  National  Standard 
Z9. 1-1951.)  A  clean-out  door  or  doors  shall  be  provided  for  servicing  the 
fan.  and  where  necessary,  a  drain  shall  be  provided. 

1926.57(h)(5)(iii)(F)  Where  ductwork  passes  through  a  combustible  roof 
or  wall,  the  roof  or  wall  shall  be  protected  at  the  point  of  penetration  by 
open  space  or  fire-resistive  material  between  the  duct  and  the  roof  or  wall . 
When  ducts  pass  through  firewalls,  they  shall  be  provided  with  automatic 
fire  dampers  on  both  sides  of  the  wall,  except  that  three-eighth-inch 
steel  plates  may  be  used  in  lieu  of  automatic  fire  dampers  for  ducts  not 
exceeding  18  inches  (45.72  cm)  in  diameter. 

1926.57(h)(5)(iii)(G)  Ductwork  used  for  ventilating  any  process  covered  in 
this  standard  shall  not  be  connected  to  ducts  ventilating  any  other  process 
or  any  chimney  or  flue  used  for  conveying  any  products  of  combustion. 


1 926.57(h)(6)  Velocity  and  airflow  requirements,  (i)  Except  where  a  spray 
booth  has  an  adequate  air  replacement  system,  the  velocity  of  air  into  all 
openings  of  a  spray  booth  shall  be  not  less  than  that  specified  in  Table 
D-57.7  for  the  operating  conditions  specified.  An  adequate  air  replace- 
ment system  is  one  which  introduces  replacement  air  upstream  or  above 
the  object  being  sprayed  and  is  so  designed  that  the  velocity  of  air  in  the 
booth  cross  section  is  not  less  than  that  specified  in  Table  D-57.7  when 
measured  upstream  or  above  the  object  being  sprayed. 

TABLE  D-57.7— MINIMUM  MAINTAINED  VELOCITIES 
INTO  SPRAY  BOOTHS 


Operating  conditions 
for  objects  completely 

Airflow  velocities,  f.p.m. 

inside  booth 

f.p.m. 

Design 

Range 

Electrostatic  and  automatic 

Negligible 

50  large  booth 

50-75 

airless  operation  contained 

100  small  booth 

75-125 

in  booth  without  operator. 

Air-operated  guns,  manual 

Up  to  50 

100  large  booth 

75-125 

or  automatic 

150  small  booth 

125-175 

Air-operated  guns,  manual 
or  automatic 


Up  to  100 


1 50  large  booth 
200  small  booth 


125-175 
150-250 


NOTES: 

(1 )  Attention  is  invited  to  the  fact  that  the  effectiveness  of  the  spray  booth  is  dependent 
upon  the  relationship  of  the  depth  of  the  booth  to  its  height  and  width. 

(2)  Crossdrafts  can  be  eliminated  through  proper  design  and  such  design  should  be  sought. 
Crossdrafts  in  excess  of  1 00  fpm  (feet  per  minute)  should  not  be  permitted. 

(3)  Excessive  air  pressures  result  in  loss  of  both  efficiency  and  material  waste  in  addition 
to  creating  a  backlash  that  may  carry  overspray  and  fumes  into  adjacent  work  areas. 

(4)  Booths  should  be  designed  with  velocities  shown  in  the  column  headed  "Design." 
However,  booths  operating  with  velocities  shown  in  the  column  headed  "Range"  are 
in  compliance  with  this  standard. 

1926.57(h)(6)(ii)  In  addition  to  the  requirements  in  paragraph  (h)(6)(i)  of 
this  section  the  total  air  volume  exhausted  through  a  spray  booth  shall 
be  such  as  to  dilute  solvent  vapor  to  at  least  25  percent  of  the  lower  ex- 
plosive limit  of  the  solvent  being  sprayed.  An  example  of  the  method  of 
calculating  this  volume  is  given  below. 

Example:  To  determine  the  lower  explosive  limits  of  the  most  common 
solvents  used  in  spray  finishing,  see  Table  D-57.8.  Column  1  gives  the 
number  of  cubic  feet  of  vapor  per  gallon  of  solvent  and  column  2  gives 
the  lower  explosive  limit  (LEL)  in  percentage  by  volume  of  air.  Note  that 
the  quantity  of  solvent  will  be  diminished  by  the  quantity  of  solids  and 
nonflammables  contained  in  the  finish. 

To  determine  the  volume  of  air  in  cubic  feet  necessary  to  dilute  the  vapor 
from  1  gallon  of  solvent  to  25  percent  of  the  lower  explosive  limit,  apply 
the  following  formula: 

Dilution  volume  required  per  gallon  of  solvent  =  4  (100-LEL)  (cubic  feet 
of  vapor  per  gallon)  *  LEL 

Using  toluene  as  the  solvent. 

(1)  LEL  of  toluene  from  Table  D-57.8.  column  2,  is  1.4  percent. 

(2)  Cubic  feet  of  vapor  per  gallon  from  Table  D-57.8.  column  1.  is  30.4 
cubic  feet  per  gallon. 

(3)  Dilution  volume  required  = 
4(100-1.4)  30.4  +  1.4  =  8.564  cubic  feet. 

(4)  To  convert  to  cubic  feet  per  minute  of  required  ventilation,  multiply  the 
dilution  volume  required  per  gallon  of  solvent  by  the  number  of  gallons 
of  solvent  evaporated  per  minute. 
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TABLE  D-57.8— LOWER  EXPLOSIVE  LIMIT 
OF  SOME  COMMONLY  USED  SOLVENTS 


Cubic  feet  p«r 

gallon  of  vapor 

of  liquid  at  70  °F. 

(21.11  *C) 


Lower  explosive 

limit  in  percent 

by  volume  of  air  at 

70  *F.  (21.11  #C) 


Column  1  Column  2 

Acetone 44.0  2.6 

Amyl  Acetate  (Iso) 21.6  '1.0 

Amyl  Alcohol  (n) 29.6  1.2 

Amyl  Alcohol  (Iso) 29.6  1.2 

Benzene 36.8  '  1.4 

Butyl  Acetate  (n) 24.8  1.7 

Butyl  Alcohol  (n) 35.2  1.4 

Butyl  Cellosolve 24.8  1.1 

Cellosolve 33.6  1.8 

Cellosolve  Acetate 23.2  1.7 

Cyclohexanone 31.2  '1.1 

1.1  Dlchloroethylene 42.4  5.9 

1.2  Dichloroethylene 42.4  9.7 

Ethyl  Acetate 32.8  2.5 

Ethyl  Alcohol 55.2  4.3 

Ethyl  Lactate 28.0  '1.5 

Methyl  Acetate 40.0  3.1 

Methyl  Alcohol 80.8  7.3 

Methyl  Cellosolve 40.8  2.5 

Methyl  Ethyl  Ketone 36.0  1.8 

Methyl  n-Propyl  Ketone 30.4  1.5 

Naphtha  (VM&P)  (76°  Naphtha) 22.4  0.9 

Naphtha  (100°  Flash)  Safety  Solvent— 

Stoddard  Solvent 23.2  1.0 

Propyl  Acetate  (n) 27.2  2.8 

Propyl  Acetate  (Iso) 28.0  1.1 

Propyl  Alcohol  (n) 44.8  2.1 

Propyl  Alcohol  (Iso) 44.0  2.0 

Toluene 30.4  1.4 

Turpentine 20.8  0.8 

Xylene  (o) 26.4  1.0 

'    At212°F(100°C). 

1926.57(h)(6)(iii)(A)  When  an  operator  is  In  a  booth  downstream  of  the 
object  being  sprayed,  an  air-supplied  respirator  or  other  type  of  respirator 
approved  by  NIOSH  under  42  CFR  Part  84  for  the  material  being  sprayed 
should  be  used  by  the  operator. 

1926.57(h)(6)(iii)(B)  Where  downdraft  booths  are  provided  with  doors,  such 
doors  shall  be  closed  when  spray  painting. 

1926.57(h)(7)  Make-up  air.  (i)  Clean  fresh  air.  free  of  contamination  from 
adjacent  industrial  exhaust  systems,  chimneys,  stacks,  or  vents,  shall  be 
supplied  to  a  spray  booth  or  room  in  quantities  equal  to  the  volume  of  air 
exhausted  through  the  spray  booth. 

1926.57(h)(7)(ii)  Where  a  spray  booth  or  room  receives  make-up  air  through 
self-closing  doors,  dampers,  or  louvers,  they  shall  be  fully  open  at  all  times  when 
the  booth  or  room  is  in  use  for  spraying.  The  velocity  of  air  through  such  doors, 
dampers,  or  louvers  shall  not  exceed  200  feet  per  minute.  If  the  fan  character- 
istics are  such  that  the  required  air  flow  through  the  booth  will  be  provided, 
higher  velocities  through  the  doors,  dampers,  or  louvers  may  be  used. 

1 926.57 (h)(7)(ii i)( A)  Where  the  air  supply  to  a  spray  booth  or  room  is  filtered, 
the  fan  static  pressure  shall  be  calculated  on  the  assumption  that  the  filters 
are  dirty  to  the  extent  that  they  require  cleaning  or  replacement. 

1 926.57(h)(7)(iii)(B)  The  rating  of  filters  shall  be  governed  by  test  data  sup- 
plied by  the  manufacturer  of  the  filter.  A  pressure  gage  shall  be  installed 
to  show  the  pressure  drop  across  the  filters.  This  gage  shall  be  marked  to 
show  the  pressure  drop  at  which  the  filters  require  cleaning  or  replacement. 
Filters  shall  be  replaced  or  cleaned  whenever  the  pressure  drop  across  them 
becomes  excessive  or  whenever  the  air  flow  through  the  face  of  the  booth 
falls  below  that  specified  in  Table  D-57.7. 

1926.57(h)(7)(iv)(A)  Means  for  heating  make-up  air  to  any  spray  booth  or 
room,  before  or  at  the  time  spraying  is  normally  performed,  shall  be  provided 
in  all  places  where  the  outdoor  temperature  may  be  expected  to  remain  below 
55  °F.  (12.77  °C.)  for  appreciable  periods  of  time  during  the  operation  of  the 


l»«itli  cxi  tj.i  wlii-n  -ii  !<-<  p  i.i  rt- .  it  if  1  s.ilc  nir.iiisol  radiant  hr.illng  lor. ill  operating 
|k  inoiiiii  I  .ill. .  i.  ,1  is  | ii i ivldiil.  The  replacement  air  durti in  ihf  li<-.itlnns<Ms/iiis 
sli.illU-  in. ill  it.. in..  I  .it  mil  IrsM  than  65  °F.  (18.33  (  I  .it  the  DOM  ..I  miry  Into 
the  spray  Ixxiili  m  spr.iv  nxmi  When  OtherwlBe  unhealed  make  up  air  would  be 
.it  ,i  ii'iii|x-i .in in  ol  iii.m. ■  th.ui  in  I  Ix-low  i imii i  temperature.  lis  temperature 
sh.iii  be  regulated  aa  pn  3.6.3 oi  ANSI  29  2  i960. 

1926.57(h)(7)(iv)(B)  Asan  alternative  to  an  . •  1 1  icplai  I -iiiciit  system  complying 

wiih  the  pre»  edlng  s<<  tion.  genera]  heating  of  the  building  in  which  the  spray 
room  or  booth  Is  located  may  be  employed  provided  that  all  occupied  parts 
of  the  building  are  maintained  it  not  less  than  65  "F.  (18.33  °C.)  when  the 
exhaust  system  Is  In  operation  or  the  general  heating  system  supplemented 
by  other  sources  of  heat  may  be  employed  to  meet  this  requirement. 

1926.57(h)(7)(iv)(C)  No  means  of  heating  make-up  air  shall  be  located  In 
a  spray  booth. 

1 926.57  (h)(7)(iv)(D)  Where  make-up  air  is  heated  by  coal  or  oil.  the  products  of 
combustion  shall  not  be  allowed  to  mix  with  the  make-up  air.  and  the  products 
of  combustion  shall  be  conducted  outside  the  building  through  a  flue  terminat- 
ing at  a  point  remote  from  all  points  where  make-up  air  enters  the  building. 

1 926.57(h)(7)(iv)(E)  Where  make-up  air  Is  heated  by  gas.  and  the  products  of 
combustion  are  not  mixed  with  the  make-up  air  but  are  conducted  through 
an  independent  flue  to  a  point  outside  the  building  remote  from  all  points 
where  make-up  air  enters  the  building,  it  Is  not  necessary  to  comply  with 
paragraph  (h)(7)(iv)(F)  of  this  section. 

1926.57(h)(7)(iv)(F)  Where  make-up  air  to  any  manually  operated  spray 
booth  or  room  Is  heated  by  gas  and  the  products  of  combustion  are  allowed 
to  mix  with  the  supply  air.  the  following  precautions  must  be  taken: 

1926.57(h)(7)(iv)(F)W  The  gas  must  have  a  distinctive  and  strong  enough 
odor  to  warn  workmen  In  a  spray  booth  or  room  of  its  presence  if  In  an 
unbumed  state  In  the  make-up  air. 

1926.57(h)(7)(iv)(F)(2j  The  maximum  rate  of  gas  supply  to  the  make-up 
air  heater  burners  must  not  exceed  that  which  would  yield  in  excess  of 
200  p. p.m.  (parts  per  million)  of  carbon  monoxide  or  2,000  p. p.m.  of  total 
combustible  gases  in  the  mixture  if  the  unburned  gas  upon  the  occur- 
rence of  flame  failure  were  mixed  with  all  of  the  make-up  air  supplied. 

1 926.57(h)(7)(iv)(F)r3J  A  fan  must  be  provided  to  deliver  the  mixture  of  heated 
air  and  products  of  combustion  from  the  plenum  chamber  housing  the  gas 
burners  to  the  spray  booth  or  room. 

1926.57(h)(8)  Scope.  Spray  booths  or  spray  rooms  are  to  be  used  to  enclose 
or  confine  all  spray  finishing  operations  covered  by  this  paragraph  (h).  This 
paragraph  does  not  apply  to  the  spraying  of  the  exteriors  of  buildings,  fixed 
tanks,  or  similar  structures,  nor  to  small  portable  spraying  apparatus  not 
used  repeatedly  in  the  same  location. 

1 926.57(i)  Open  surface  tanks — (1 )  General  (i)  This  paragraph  applies  to  all 
operations  involving  the  immersion  of  materials  in  liquids,  or  in  the  vapors 
of  such  liquids,  for  the  purpose  of  cleaning  or  altering  the  surface  or  adding 
to  or  imparting  a  finish  thereto  or  changing  the  character  of  the  materials, 
and  their  subsequent  removal  from  the  liquid  or  vapor,  draining,  and  dry- 
ing. These  operations  include  washing,  electroplating,  anodizing,  pickling, 
quenching,  dying,  dipping,  tanning,  dressing,  bleaching,  degreasing,  alkaline 
cleaning,  stripping,  rinsing,  digesting,  and  other  similar  operations. 

1 926.57(i)(1  )(ii)  Except  where  specific  construction  specifications  are  pre- 
scribed in  this  section,  hoods,  ducts,  elbows,  fans,  blowers,  and  all  other 
exhaust  system  parts,  components,  and  supports  thereof  shall  be  so  con- 
structed as  to  meet  conditions  of  service  and  to  facilitate  maintenance  and 
shall  conform  in  construction  to  the  specifications  contained  in  American 
National  Standard  Fundamentals  Governing  the  Design  and  Operation  of 
Local  Exhaust  Systems.  Z9.2-1960. 

1 926.57(t)(2)  Classification  of  open-surface  tank  operations.  (0  Open-surface  tank 
operations  shall  be  classified  into  16  classes,  numbered  A-l  to  D-4.  inclusive. 

1926.57(0(2)00  Determination  of  class.  Class  is  determined  by  two  factors, 
hazard  potential  designated  by  a  letter  from  A  to  D.  inclusive,  and  rate  of 
gas.  vapor,  or  mist  evolution  designated  by  a  number  from  1  to  4.  inclusive 
(for  example.  B.3). 

1926.57(i)(2)(iii)  Hazard  potential  is  an  index,  on  a  scale  of  from  A  to  D.  in- 
clusive, of  the  severity  of  the  hazard  associated  with  the  substance  contained 
in  the  tank  because  of  the  toxic,  flammable,  or  explosive  nature  of  the  vapor, 
gas.  or  mist  produced  therefrom.  The  toxic  hazard  is  determined  from  the 
concentration,  measured  in  parts  by  volume  of  a  gas  or  vapor,  per  million 
parts  by  volume  of  contaminated  air  (p.p.m.).  or  in  milligrams  of  mist  per 
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cubic  meter  of  air  (mg/m3),  below  which  ill  effects  are  unlikely  to  occur 
to  the  exposed  worker.  The  concentrations  shall  be  those  in  §1926.55  or 
other  pertinent  sections  of  this  part. 

1926.57(i)(2)(iv)  The  relative  fire  or  explosion  hazard  is  measured  in  de- 
grees Fahrenheit  in  terms  of  the  closed-cup  flash  point  of  the  substance 
in  the  tank.  Detailed  information  on  the  prevention  of  fire  hazards  in  dip 
tanks  may  be  found  in  Dip  Tanks  Containing  Flammable  or  Combustible 
Liquids.  NFPA  No.  34-1966.  National  Fire  Protection  Association.  Where 
the  tank  contains  a  mixture  of  liquids,  other  than  organic  solvents,  whose 
effects  are  additive,  the  hygienic  standard  of  the  most  toxic  component  (for 
example,  the  one  having  the  lowest  p.p.m.  or  mg/m3  shall  be  used,  except 
where  such  substance  constitutes  an  insignificantly  small  fraction  of  the 
mixture.  For  mixtures  of  organic  solvents,  their  combined  effect,  rather 
than  that  of  either  individually,  shall  determine  the  hazard  potential.  In 
the  absence  of  information  to  the  contrary,  the  effects  shall  be  considered 
as  additive.  If  the  sum  of  the  ratios  of  the  airborne  concentration  of  each 
contaminant  to  the  toxic  concentration  of  that  contaminant  exceeds  unity, 
the  toxic  concentration  shall  be  considered  to  have  been  exceeded.  (See 
Note  A  to  paragraph  (i)(2)(v)  of  this  section.) 

1926.57(i)(2)(v)  Hazard  potential  shall  be  determined  from  Table  D-57.9. 
with  the  value  indicating  greater  hazard  being  used.  When  the  hazardous 
material  may  be  either  a  vapor  with  a  threshhold  limit  value  (TLV-7  in  p.p.m. 
or  a  mist  with  a  TLVin  mg/m3.  the  TLV indicating  the  greater  hazard  shall  be 
used  (for  example.  A  takes  precedence  over  B  or  C;  B  over  C;  C  over  D). 

NOTE  A; 

(c,  *  TLVJ  +  (c2  +  TLV2)  +  (c3  *TLV3)  +  .  .  .  [c^  +  TLVN)1 

Where: 

c  =  Concentration  measured  at  the  operation  in  p.p.m. 

TABLE  D-57.9— 
DETERMINATION  OF  HAZARD  POTENTIAL 


Toxicity  Group 

Hazard  potential 

Gas  or  vapor 
(p.p.m.) 

Mist 
(mg./m3) 

Flash  point  in 
degrees  F.  (C.) 

A  

B  

C   

D  

0-10 

11-100 

101-500 

Over  500 

0-0.1 
0.11-1.0 

1.1-10 
Over  10 

Under  100  (37.77) 

100-200  (37.77-93.33) 

Over  200  (93.33) 

1 926.57(i)(2)(vi)  Rate  of  gas.  vapor,  or  mist  evolution  is  a  numerical  index, 
on  a  scale  of  from  1  to  4.  inclusive,  both  of  the  relative  capacity  of  the  tank 
to  produce  gas.  vapor,  or  mist  and  of  the  relative  energy  with  which  it  is 
projected  or  carried  upwards  from  the  tank.  Rate  is  evaluated  in  terms  of 

1926.57(i)(2)(vi)(A)  The  temperature  of  the  liquid  in  the  tank  in  degrees 
Fahrenheit; 

1926.57(i)(2)(vi)(B)  The  number  of  degrees  Fahrenheit  that  this  tempera- 
ture is  below  the  boiling  point  of  the  liquid  in  degrees  Fahrenheit; 

1926.57(i)(2)(vi)(C)  The  relative  evaporation  of  the  liquid  in  still  air  at  room 
temperature  in  an  arbitrary  scale — fast,  medium,  slow,  or  nil;  and 

1926.57(i)(2)(vi)(D)  The  extent  that  the  tank  gases  or  produces  mist  in 
an  arbitrary  scale — high,  medium,  low.  and  nil.  (See  Table  D-57. 10.  Note 


effects  of  which  have  to  be  individually  evaluated  for  each  installation 
(see  Table  D-57. 10.  Note  3). 

1 926.57(i)(2)(vii)  Rate  of  evolution  shall  be  determined  from  Table  D-57. 10. 
When  evaporation  and  gassing  yield  different  rates,  the  lowest  numerical 
value  shall  be  used. 

TABLE  D-57. 10—  DETERMINATION  OF  RATE 
OF  GAS,  VAPOR,  OR  MIST  EVOLUTION1 

Liquid  Degrees 

Rate  temperature,  below  Relative 

°F.  (°C)  boiling  point      evaporation2      Gassing3 


Over  200  (93.33)  0-20 

150-200(65.55-93.33)  21-50 

94-149(34.44-65)  51-100 

Under  94  (34.44)  Over  100 


Fast  High. 

Medium         Medium. 

Slow  Low. 


Nil 


Nil. 


'  In  certain  classes  of  equipment,  specifically  vapor  degreasers,  an  internal  condenser 
or  vapor  level  thermostat  is  used  to  prevent  the  vapor  from  leaving  the  tank  dur- 
ing normal  operation.  In  such  cases,  rate  of  vapor  evolution  from  the  tank  into  the 
workroom  is  not  dependent  upon  the  factors  listed  in  the  table,  but  rather  upon 
abnormalities  of  operating  procedure,  such  as  carryout  of  vapors  from  excessively 
fast  action,  dragout  of  liquid  by  entrapment  in  parts,  contamination  of  solvent  by 
water  and  other  materials,  or  improper  heat  balance.  When  operating  procedure  is 
excellent,  effective  rate  of  evolution  may  be  taken  as  4.  When  operating  procedure 
is  average,  the  effective  rate  of  evolution  may  be  taken  as  3.  When  operation  is  poor, 
a  rate  of  2  or  1  is  indicated,  depending  upon  observed  conditions. 

2  Relative  evaporation  rate  is  determined  according  to  the  methods  described  by  A.  K. 
Doolirtle  in  Industrial  and  Engineering  Chemistry,  vol.  27,  p.  1 1 69,  (3)  where  time  for 
100-percent  evaporation  is  as  follows:  Fast:  0-3  hours;  Medium:  3-12  hours;  Slow: 
12-50  hours;  Nil:  more  than  50  hours. 

3  Gassing  means  the  formation  by  chemical  or  electrochemical  action  of  minute  bubbles  of 
gas  under  the  surface  of  the  liquid  in  the  tank  and  is  generally  limited  to  aqueous  solutions. 

1926.57(i)(3)  Ventilation.  Where  ventilation  is  used  to  control  potential 
exposures  to  workers  as  defined  in  paragraph  (i)(2)(iii)  of  this  section,  it 
shall  be  adequate  to  reduce  the  concentration  of  the  air  contaminant  to  the 
degree  that  a  hazard  to  the  worker  does  not  exist.  Methods  of  ventilation 
are  discussed  in  American  National  Standard  Fundamentals  Governing 
the  Design  and  Operation  of  Local  Exhaust  Systems.  Z9.2-1960. 

1 926.57(0(4)  Control  requirements.  (0  Control  velocities  shall  conform  to  Table 
D-57. 1 1  in  all  cases  where  the  flow  of  air  past  the  breathing  or  working  zone  of 
the  operator  and  into  the  hoods  is  undisturbed  by  local  environmental  condi- 
tions, such  as  open  windows,  wall  fans,  unit  heaters,  or  moving  machinery. 

1926.57(i)(4)(ii)  All  tanks  exhausted  by  means  of  hoods  which 

1926.57(i)(4)(ii)(A)  project  over  the  entire  tank; 

1926. 57(0(4)0 0(B)  Are  fixed  in  position  in  such  a  location  that  the  head 
of  the  workman,  in  all  his  normal  operating  positions  while  working  at 
the  tank,  is  in  front  of  all  hood  openings;  and 

1926.570)(4)(ii)(C)  Are  completely  enclosed  on  at  least  two  sides,  shall  be 
considered  to  be  exhausted  through  an  enclosing  hood. 

1926.57(i)(4)(ii)(D)  The  quantity  of  air  in  cubic  feet  per  minute  necessary 
to  be  exhausted  through  an  enclosing  hood  shall  be  not  less  than  the 
product  of  the  control  velocity  times  the  net  area  of  all  openings  in  the 
enclosure  through  which  air  can  flow  into  the  hood. 


2.)  Gassing  depends  upon  electrochemical  or  mechanical  processes,  the 

TABLE  D-57. 1 1— CONTROL  VELOCITIES  IN  FEET  PER  MINUTE  (F.P.M.)  FOR  UNDISTURBED  LOCATIONS 


Class 

B-l  and  A-2 

A-32.  B-l.  B-2.  andC-1  . 

B-3.  C-2.  andD-13 

B42.  C-3.  and  D-23 

A-4.  C-4.  D-33.  and  D-4 . 


Enclosing  hood 

Lateral  exhaust1 

Canopy  hood2 

One  open 

side 

Two 

open  sides 

Three  open  sides 

Four  open  sides 

100 

150 

150 

Do  not  use 

Do  not  use 

75 

100 

100 

125 

175 

65 

90 

75 

100 

150 

50 

75 

50 

75 

125 

1  See  Table  G-1 5  for  computation  of  ventilation  rate. 

2  Do  not  use  canopy  hood  for  Hazard  Potential  A  processes. 

3  Where  complete  control  of  hot  water  is  desired,  design  as  next  highest  class. 

4  General  room  ventilation  required. 
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1928.57(l)(4)(lll)  All  I.Miks  exhausted  l,v   means  "I   bOOdl  win.  li  do  BOt 

proji  1 1  ovn  the  entire  tank,  end  In  whii  h  the  dim  ti >i  - 1 1 1  movement 

Into  iii<  I i  "i  booda  la  substantially  horizontal,  ■hall  be  conaldered 

to  be  laterally  exhauated    rhe  quantity  ol  ■  •  i  •  In  cubit  feel  pei  minute 

necessary  i"  be  laterally  exhauated  pei  iquare  I ..i  tank  area  In  ordi  i 

to  iii.iiiii.cii i  Hi.  required  control  velocity  shall  be  determined  from  [able 
I)  r>7  13  foi  .ill  v. hi. hi. .ns  in  ratio ol  tank  width  (WJ  i<.  tank  length  (ZJ  I  bi 
total  quantity  >>i  . > 1 1  in  cubli  feel  pei  minute  required  to  be  exhauated 
pi  i  tank  sh.iii  be  no(  leaa  than  the  produi  I  ..i  the  area  ol  tank  surfai  e 

nines  the  i  ul.i.   reel  pn  minute  per  square  lool  ol  Link  area,  determined 

from  fable  D  r>7.!2. 


1928.57(I)(4)(III)(A)     l(,t      l.ile, .halist      I ,ls     ..vel      -JZ     In.  lies 

ii  n i  wide  ..I  where  h  is  daatrabk  to  radui  i  the  amounl  ..i  ah  removed 

1 1 the  workroom,  .lit  euppry  (lota  or  orifices  shall  be  provided  along  the 

sl.le  01    the   '  enlel    ill    llie   t.illk  opposite    l|..m    111.     .    -.hansl    slots      Hie   design 

oi  nil  I.  systems  shall  mnrl  the  following  i  rtterla 

1928.57(0(4)(Hi)(A)(f)    Hie  Supply  air    -olnni.    plus  llie  .  riii-iln.  .1  .ill   sli.ill 

n i   10  percent  ol  the  exhaust  volume 

i926.57(i)(4)(iii)(A)f2j  The  velocity  ..i  the  supply  airetream  as  it  i. 

iiu-  eiii-i  the  .  oniroi  .11. ..  ..i  ih.  .  ..ii.nisi  sioi  shall  i.e  less  than  the  efli 
v.i.m  n\  ovei  iiu-  exhaust  sioi  area 


TABLE  D-57.1 2— MINIMUM  VENTILATION  RATE  IN  CUBIC  FEET  OF  AIR  PER  MINUTE  PER  SQUARE  FOOT 
OF  TANK  AREA  FOR  LATERAL  EXHAUST 


Required  minimum  control  velocity,  f.p.m. 
(from  Table  D-57.1 1) 


C.f.m.  per  sq.  ft.  to  maintain  required  minimum  velocities  at  following  ratios 
(tank  width  (trV)/tank  length  (L)).'  « 


Hood  along  one  side  or  two  parallel  sides  of  tank  when  one  hood 

Is  against  a  wall  or  baffle.' 
Also  for  a  manifold  along  (.ink  eenterllne.3 

50 

50 

60 

75 

90 

100 

75 

75 

90 

110 

130 

150 

100 

100 

125 

150 

175 

200 

150 

150 

190 

225 

260 

300 

Hood  along  one  side  or  two  parallel  sides  of  free  standing  tank  not 
against  wall  or  baffle. 

50 

75 

90 

100 

110 

125 

75 

110 

130 

150 

170 

190 

100 

150 

175 

200 

225 

250 

150 

225 

260 

300 

340 

375 

1    It  is  not  practicable  to  ventilate  across  the  long  dimension  of  a  tank  whose  ratio  W/L  exceeds  2.0. 

It  is  undesirable  to  do  so  when  W/L  exceeds  1 .0.  For  circular  tanks  with  lateral  exhaust  along  up  to  1/2  the  circumference,  use  VV7t=1 .0;  for  over  one-half  the  circumference  use  W/L=0.5. 

Baffle  is  a  vertical  plate  the  same  length  as  the  tank,  and  with  the  top  of  the  plate  as  high  as  the  tank  is  wide.  If  the  exhaust  hood  is  on  the  side  of  a  tank  against  a  building  wall  or 

close  to  it,  it  is  perfectly  baffled. 

Use  W/2  as  tank  width  in  computing  when  manifold  is  along  centeriine,  or  when  hoods  are  used  on  two  parallel  sides  of  a  tank. 

Tank  Width  (W)  means  the  effective  width  over  which  the  hood  must  pull  air  to  operate  (for  example,  where  the  hood  face  is  set  back  from  the  edge  of  the  tank,  this  set  back  must  be 

added  in  measuring  tank  width).  The  surface  area  of  tanks  can  frequently  be  reduced  and  better  control  obtained  (particularly  on  conveyorized  systems)  by  using  covers  extending 

from  the  upper  edges  of  the  slots  toward  the  center  of  the  tank. 


1926.57(i)(4)(iii)(A)(3)  The  vertical  height  of  the  receiving  exhaust  hood,  in- 
cluding any  baffle,  shall  not  be  less  than  one-quarter  the  width  of  the  tank. 

1926.57(i)(4)(iii)(A)W  The  supply  airstream  shall  not  be  allowed  to  impinge 
on  obstructions  between  it  and  the  exhaust  slot  in  such  a  manner  as  to 
significantly  interfere  with  the  performance  of  the  exhaust  hood. 

1926.57(i)(4)(iii)(A)(5)  Since  most  failure  of  push-pull  systems  result  from 
excessive  supply  air  volumes  and  pressures,  methods  of  measuring  and 
adjusting  the  supply  air  shall  be  provided.  When  satisfactory  control  has 
been  achieved,  the  adjustable  features  of  the  hood  shall  be  fixed  so  that 
they  will  not  be  altered. 

1926.57(i)(4)(iv)  All  tanks  exhausted  by  means  of  hoods  which  project  over 
the  entire  tank,  and  which  do  not  conform  to  the  definition  of  enclosing 
hoods,  shall  be  considered  to  be  overhead  canopy  hoods.  The  quanUty  of 
air  in  cubic  feet  per  minute  necessary  to  be  exhausted  through  a  canopy 
hood  shall  be  not  less  than  the  product  of  the  control  velocity  times  the 
net  area  of  all  openings  between  the  bottom  edges  of  the  hood  and  the  top 
edges  of  the  tank. 

1926.57(i)(4)(v)  The  rate  of  vapor  evolution  (including  steam  or  products  of 
combustion)  from  the  process  shall  be  estimated.  If  the  rate  of  vapor  evo- 
lution is  equal  to  or  greater  than  1 0  percent  of  the  calculated  exhaust  volume 
required,  the  exhaust  volume  shall  be  increased  in  equal  amount. 

1926.57(i)(5)  Spray  cleaning  and  degreasing.  Wherever  spraying  or  other 
mechanical  means  are  used  to  disperse  a  liquid  above  an  open-surface  tank, 
control  must  be  provided  for  the  airborne  spray.  Such  operations  shall  be 
enclosed  as  completely  as  possible.  The  inward  air  velocity  into  the  enclosure 
shall  be  sufficient  to  prevent  the  discharge  of  spray  into  the  workroom.  Me- 


chanical baffles  may  be  used  to  help  prevent  the  discharge  of  spray.  Spray 
painting  operations  are  covered  by  paragraph  (h)  of  this  section. 

1926.57(i)(6)  Control  means  other  than  ventilation.  Tank  covers,  foams, 
beads,  chips,  or  other  materials  floaUng  on  the  tank  surface  so  as  to  confine 
gases,  mists,  or  vapors  to  the  area  under  the  cover  or  to  the  foam,  bead,  or 
chip  layer;  or  surface  tension  depressive  agents  added  to  the  liquid  in  the 
tank  to  minimize  mist  formation,  or  any  combination  thereof,  may  all  be 
used  as  gas.  mist,  or  vapor  control  means  for  open-surface  tank  operations, 
provided  that  they  effectively  reduce  the  concentrations  of  hazardous  ma- 
terials in  the  vicinity  of  the  worker  below  the  limits  set  in  accordance  with 
paragraph  (i)(2)  of  this  section. 

1 926.57(0(7)  System  design,  (i)  The  equipment  for  exhausting  air  shall  have 
sufficient  capacity  to  produce  the  flow  of  air  required  in  each  of  the  hoods 
and  openings  of  the  system. 

1926.57(0(7)(ii)  The  capacity  required  in  paragraph  (i)(7)(i)  of  this  section 
shall  be  obtained  when  the  airflow  producing  equipment  is  operating  against 
the  following  pressure  losses,  the  sum  of  which  is  the  static  pressure: 

1926.57(i)(7)(ii)(A)  Entrance  losses  into  the  hood. 

1926.57(i)(7)(ii)(B)  Resistance  to  airflow  in  branch  pipe  including  bends 
and  transformations. 

1926.57(i)(7)(ii)(C)  Entrance  loss  into  the  main  pipe. 

1926.57(i)(7)(ii)(D)  Resistance  to  airflow  in  main  pipe  including  bends 
and  transformations. 

1926.57(0(7)(ii)(E)  Resistance  of  mechanical  equipment:  that  is,  filters,  wash- 
ers, condensers,  absorbers,  etc..  plus  their  entrance  and  exit  losses. 
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1926.57(i)(7)(ii)(F)  Resistance  in  outlet  duct  and  discharge  stack. 

1 926.57(i)(7)(iii)  Two  or  more  operations  shall  not  be  connected  to  the  same 
exhaust  system  where  either  one  or  the  combination  of  the  substances 
removed  may  constitute  a  fire,  explosion,  or  chemical  reaction  hazard  in 
the  duct  system.  Traps  or  other  devices  shall  be  provided  to  insure  that 
condensate  in  ducts  does  not  drain  back  into  any  tank. 

1926.57(i)(7)(iv)  The  exhaust  system,  consisting  of  hoods,  ducts,  air  mover, 
and  discharge  outlet,  shall  be  designed  in  accordance  with  American  Na- 
tional Standard  Fundamentals  Governing  the  Design  and  Operation  of  Local 
Exhaust  Systems.  Z9.2-1960.  or  the  manual.  Industrial  Ventilation,  pub- 
lished by  the  American  Conference  of  Governmental  Industrial  Hygienists 
1970.  Airflow  and  pressure  loss  data  provided  by  the  manufacturer  of  any 
air  cleaning  device  shall  be  included  in  the  design  calculations. 

1926.57(0(8)  Operation,  (i)  The  required  airflow  shall  be  maintained  at  all 
times  during  which  gas.  mist,  or  vapor  is  emitted  from  the  tank,  and  at  all 
times  the  tank,  the  draining,  or  the  drying  area  is  in  operation  or  use.  When 
the  system  is  first  installed,  the  airflow  from  each  hood  shall  be  measured 
by  means  of  a  pitot  traverse  in  the  exhaust  duct  and  corrective  action  taken 
if  the  flow  is  less  than  that  required.  When  the  proper  flow  is  obtained,  the 
hood  static  pressure  shall  be  measured  and  recorded.  At  intervals  of  not  more 
than  3  months  operation,  or  after  a  prolonged  shutdown  period,  the  hoods 
and  duct  system  shall  be  inspected  for  evidence  of  corrosion  or  damage. 
In  any  case  where  the  airflow  is  found  to  be  less  than  required,  it  shall  be 
increased  to  the  required  value.  (Information  on  airflow  and  static  pressure 
measurement  and  calculations  may  be  found  in  American  National  Stan- 
dard Fundamental  Governing  the  Design  and  Operation  of  Local  Exhaust 
Systems,  Z9.2- 1960.  or  in  the  manual.  Industrial  Ventilation,  published  by 
the  American  Conference  of  Governmental  Industrial  Hygienists.) 

1 926.57(i)(8)(i  i)  The  exhaust  system  shall  discharge  to  the  outer  air  in  such 
a  manner  that  the  possibility  of  its  effluent  entering  any  building  is  at  a 
minimum.  Recirculation  shall  only  be  through  a  device  for  contaminant 
removal  which  will  prevent  the  creation  of  a  health  hazard  in  the  room 
or  area  to  which  the  air  is  recirculated. 

1 926.57(i)(8)(iii)  A  volume  of  outside  air  in  the  range  of  90  percent  to  1 10 
percent  of  the  exhaust  volume  shall  be  provided  to  each  room  having  ex- 
haust hoods.  The  outside  air  supply  shall  enter  the  workroom  in  such  a 
manner  as  not  to  be  detrimental  to  any  exhaust  hood.  The  airflow  of  the 
makeup  air  system  shall  be  measured  on  installation.  Corrective  action 
shall  be  taken  when  the  airflow  is  below  that  required.  The  makeup  air 
shall  be  uncontaminated. 

1 926.57(i)(9)  Personal  protection,  (i)  All  employees  working  in  and  around 
open-surface  tank  operations  must  be  instructed  as  to  the  hazards  of  their 
respective  jobs,  and  in  the  personal  protection  and  first  aid  procedures 
applicable  to  these  hazards. 

1 926.57(i)(9)(ii)  All  persons  required  to  work  in  such  a  manner  that  their  feet 
may  become  wet  shall  be  provided  with  rubber  or  other  impervious  boots 
or  shoes,  rubbers,  or  wooden-soled  shoes  sufficient  to  keep  feet  dry. 

1 926.57(i)(9)(iii)  All  persons  required  to  handle  work  wet  with  a  liquid  other 
than  water  shall  be  provided  with  gloves  impervious  to  such  a  liquid  and  of  a 
length  sufficient  to  prevent  entrance  of  liquid  into  the  tops  of  the  gloves.  The  in- 
terior of  gloves  shall  be  kept  free  from  corrosive  or  irritating  contaminants. 

1926.57(0(9)(iv)  All  persons  required  to  work  in  such  a  manner  that  their 
clothing  may  become  wet  shall  be  provided  with  such  aprons,  coats, 
jackets,  sleeves,  or  other  garments  made  of  rubber,  or  of  other  materials 
impervious  to  liquids  other  than  water,  as  are  required  to  keep  their 
clothing  dry.  Aprons  shall  extend  well  below  the  top  of  boots  to  prevent 
liquid  splashing  into  the  boots.  Provision  of  dry.  clean,  cotton  clothing 
along  with  rubber  shoes  or  short  boots  and  an  apron  impervious  to  liq- 
uids other  than  water  shall  be  considered  a  satisfactory  substitute  where 
small  parts  are  cleaned,  plated,  or  acid  dipped  in  open  tanks  and  rapid 
work  is  required. 

1926.57(i)(9)(v)  Whenever  there  is  a  danger  of  splashing,  for  example,  when 
additions  are  made  manually  to  the  tanks,  or  when  acids  and  chemicals  are 
removed  from  the  tanks,  the  employees  so  engaged  shall  be  required  to  wear  ei- 
ther tight-fitting  chemical  goggles  or  an  effective  face  shield.  See  §1926. 102. 

1926.57(i)(9)(vi)  When,  during  the  emergencies  specified  in  paragraph 
(i)(l  l)(v)  of  this  section,  employees  must  be  in  areas  where  concentrations 
of  air  contaminants  are  greater  than  the  limits  set  by  paragraph  (i)(2)(iii) 
of  this  section  or  oxygen  concentrations  are  less  than  19.5  percent,  they 
must  use  respirators  that  reduce  their  exposure  to  a  level  below  these 


limits  or  that  provide  adequate  oxygen.  Such  respirators  must  also  be 
provided  in  marked,  quickly-accessible  storage  compartments  built  for 
this  purpose  when  the  possibility  exists  of  accidental  release  of  hazard- 
ous concentrations  of  air  contaminants.  Respirators  must  be  approved 
by  NIOSH  under  42  CFR  part  84.  selected  by  a  competent  industrial 
hygienist  or  other  technically-qualified  source,  and  used  in  accordance 
with  29  CFR  1926.103. 

1926.57(i)(9)(vii)  Near  each  tank  containing  a  liquid  which  may  burn,  ir- 
ritate, or  otherwise  be  harmful  to  the  skin  if  splashed  upon  the  worker's 
body,  there  shall  be  a  supply  of  clean  cold  water.  The  water  pipe  (carrying 
a  pressure  not  exceeding  25  pounds  ( 1 1 .325  kg))  shall  be  provided  with  a 
quick  opening  valve  and  at  least  48  inches  (1.216  m)  of  hose  not  smaller 
than  three-fourths  inch,  so  that  no  time  may  be  lost  in  washing  off  liquids 
from  the  skin  or  clothing.  Alternatively,  deluge  showers  and  eye  flushes 
shall  be  provided  in  cases  where  harmful  chemicals  may  be  splashed  on 
parts  of  the  body. 

1926.57(i)(9)(viii)  Operators  with  sores,  bums,  or  other  skin  lesions  re- 
quiring medical  treatment  shall  not  be  allowed  to  work  at  their  regular 
operations  until  so  authorized  by  a  physician.  Any  small  skin  abrasions, 
cuts.  rash,  or  open  sores  which  are  found  or  reported  shall  be  treated 
by  a  properly  designated  person  so  that  chances  of  exposures  to  the 
chemicals  are  removed.  Workers  exposed  to  chromic  acids  shall  have  a 
periodic  examination  made  of  the  nostrils  and  other  parts  of  the  body,  to 
detect  incipient  ulceration. 

1 926.57(0(9)(ix)  Sufficient  washing  facilities,  including  soap,  individual 
towels,  and  hot  water,  shall  be  provided  for  all  persons  required  to  use  or 
handle  any  liquids  which  may  bum,  irritate,  or  otherwise  be  harmful  to 
the  skin,  on  the  basis  of  at  least  one  basin  (or  its  equivalent)  with  a  hot 
water  faucet  for  every  10  employees.  See  §1926. 51(f). 

1926.57(0(9)(x)  Locker  space  or  equivalent  clothing  storage  facilities  shall 
be  provided  to  prevent  contamination  of  street  clothing. 

1 926.57(i)(9)(xi)  First  aid  facilities  specific  to  the  hazards  of  the  operations 
conducted  shall  be  readily  available. 

1926.57(0(10)  Special  precautions  for  cyanide.  Dikes  or  other  arrange- 
ments shall  be  provided  to  prevent  the  possibility  of  intermixing  of  cyanide 
and  acid  in  the  event  of  tank  rupture. 

1926.57(0(11)  Inspection,  maintenance,  and  installation,  (i)  Floors  and 
platforms  around  tanks  shall  be  prevented  from  becoming  slippery  both 
by  original  type  of  construction  and  by  frequent  flushing.  They  shall  be 
firm,  sound,  and  of  the  design  and  construction  to  minimize  the  possibility 
of  tripping. 

1 926.57(i)(1 1)(ii)  Before  cleaning  the  interior  of  any  tank,  the  contents 
shall  be  drained  off.  and  the  cleanout  doors  shall  be  opened  where  pro- 
vided. All  pockets  in  tanks  or  pits,  where  it  is  possible  for  hazardous  vapors 
to  collect,  shall  be  ventilated  and  cleared  of  such  vapors. 

1926.57(0(1 1)(iii)  Tanks  which  have  been  drained  to  permit  employees 
to  enter  for  the  purposes  of  cleaning,  inspection,  or  maintenance  may 
contain  atmospheres  which  are  hazardous  to  life  or  health,  through  the 
presence  of  flammable  or  toxic  air  contaminants,  or  through  the  absence 
of  sufficient  oxygen.  Before  employees  shall  be  permitted  to  enter  any  such 
tank,  appropriate  tests  of  the  atmosphere  shall  be  made  to  determine  if 
the  limits  set  by  paragraph  (i)(2)(iii)  of  this  section  are  exceeded,  or  if  the 
oxygen  concentration  is  less  than  19.5  percent. 

1 926.57(0(1 1)(iv)  If  the  tests  made  in  accordance  with  paragraph  (i)(l  l)(iii) 
of  this  section  indicate  that  the  atmosphere  in  the  tank  is  unsafe,  before 
any  employee  is  permitted  to  enter  the  tank,  the  tank  shall  be  ventilated 
until  the  hazardous  atmosphere  is  removed,  and  ventilation  shall  be 
continued  so  as  to  prevent  the  occurrence  of  a  hazardous  atmosphere 
as  long  as  an  employee  is  in  the  tank. 

1 926.57(0(1 1)(v)  If.  in  emergencies,  such  as  rescue  work,  it  is  necessary 
to  enter  a  tank  which  may  contain  a  hazardous  atmosphere,  suitable 
respirators,  such  as  self-contained  breathing  apparatus:  hose  mask  with 
blower,  if  there  is  a  possibility  of  oxygen  deficiency:  or  a  gas  mask,  selected 
and  operated  in  accordance  with  paragraph  (i)(9)(vi)  of  this  section,  shall 
be  used.  If  a  contaminant  in  the  tank  can  cause  dermatitis,  or  be  absorbed 
through  the  skin,  the  employee  entering  the  tank  shall  also  wear  protective 
clothing.  At  least  one  trained  standby  employee,  with  suitable  respirator, 
shall  be  present  in  the  nearest  uncontaminated  area.  The  standby  em- 
ployee must  be  able  to  communicate  with  the  employee  in  the  tank  and 
be  able  to  haul  him  out  of  the  tank  with  a  lifeline  if  necessary. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


1926.57(I){1  i)(vi)  Maintenance  work  requiring  welding  <>i  open  Dame,  when 
toadi  iiiii.il  in i mcs  si ii  1 1  .is  c  .11  iii  111  mi.  1 1 ii i ii i iin 1 1 >.  a  ir.iii  in. iv  ix-  evolved,  ihall 

be  done  on)y  with  niffl local  exhaual  ventilation  to  prevent  thi  <  nation  d 

.1  in -. ■  i ■  1 1  hazard,  at  tx  doni 

with  paragraph  (l](9)(vl)  of  this  seel Welding  orthi  usi  of  open  Qi 

I- 1  in  i  leaning  equipment  shall  be  permitted  onh/ aftei   iuch<  qulpmenl 
ii.is  Misi  been  thoroughly  cleared  ol  solvents  and  vapors, 

1926.57(0(12)  Vapoi  degntutng  tonics,  (i)  In  any  va| legreaalng  tank 

equipped  with  a  condensei  irel  thermostat,  the  condenser  oi 

iiiiTiiiusi.il  shall  keep  the  level  ol  vapora  below  the  top  edge  ol  the  tank  by 
.i  distance  .ii  least  equal  to  one  1  ■ . ■  1 1  the  tank  width,  oi  .ii  leaal  36  Inches 
(0.913  mi.  whlchevei  is  thorti a 

1926.57(0(12)(H)  Where  yas  is  used  .is  .i  fuel  for  heating  vapor  degreaalng 

i.mks,  the  combustion  chamber  sh.iii  be  <>\  ughl  conatrucl except  fot 

sin  h  openings  as  the  exhaual  Que,  and  those  that  are  necessary  for  sup 

plying  air  for  combust  Ion.  Flues  shall  he  nl  corrosion  resistant  i  uustnii  linn 
in. I     h  ill  extend  to  the  OUtei   all     II  nurli.inlc.il  exhaust  is  used  nu  llils 

Que,  .i  iir. in  dtvertei  shall  in-  used.  Special  precautions  must  be  taken  to 
prevent  solvent  fumes  from  entering  the  combustion  air  of  this  or  any  othet 
heater  when  chlorinated  or  Quorlnati  ii  hydroi  arson  solvents  (for example, 
ii Ichloroethylene,  Freon]  are  used. 

1 926.57(0(1 2)(iii)  Heating  elements  shall  be  so  designed  and  maintained  that 

their  surface  temperature  will  not  cause  the  solvent  or  mixture  to  decompose. 

break  down,  or  lie  converted  Into  an  excessive  quantity  of  vapor. 

1 926.57(0(1 2)(iv)  Tanks  or  machines  of  more  than  4  square  feet  (0.368m2)  of 
vapor  area,  used  for  solvent  cleaning  or  vapor  decreasing,  shall  be  equipped 
with  suitable  cleanoui  or  sludge  doors  located  near  the  bottom  of  each  tank 
or  still.  These  doors  shall  be  so  designed  and  gasketed  that  there  will  be  no 
leakage  of  solvent  when  they  are  closed. 

1926.57(0(13)  Scope  (i)  This  paragraph  (i)  applies  to  all  operations  involving 
the  immersion  of  materials  in  liquids,  or  in  the  vapors  of  such  liquids,  for  the 
purpose  of  cleaning  or  altering  their  surfaces,  or  adding  or  imparting  a  finish 
thereto,  or  changing  the  character  of  the  materials,  and  their  subsequent 
removal  from  the  liquids  or  vapors,  draining,  and  drying.  Such  operations 
include  washing,  electroplating,  anodizing,  pickling,  quenching,  dyeing,  dip- 
ping, tanning,  dressing,  bleaching,  degreasing.  alkaline  cleaning,  stripping, 
rinsing,  digesting,  and  other  similar  operations,  but  do  not  include  molten 
materials  handling  operations,  or  surface  coating  operations. 

1 926.57(0(1 3)(ii)  Molten  materials  handling  operations  means  all  operations, 
other  than  welding,  burning,  and  soldering  operations,  involving  the  use. 
melting,  smelting,  or  pouring  of  metals,  alloys,  salts,  or  other  similar  sub- 
stances in  the  molten  state.  Such  operations  also  include  heat  treating 
baths,  descaling  baths,  die  casting  stereotyping,  galvanizing,  tinning,  and 
similar  operations. 

1 926.57(0(1 3)(iii)  Surface  coating  operations  means  all  operations  involving 
the  application  of  protective,  decorative,  adhesive,  or  strengthening  coating 
or  impregnation  to  one  or  more  surfaces,  or  into  the  interstices  of  any  object 
or  material,  by  means  of  spraying,  spreading,  flowing,  brushing,  roll  coat- 
ing, pouring,  cementing,  or  similar  means:  and  any  subsequent  draining 
or  drying  operations,  excluding  open-tank  operations. 

[44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
58  FR  35099,  June  30.  1993:  61  FR  9250.  Mar.  3.  1996:  63  FR  1295. 
Jan.  8.  1998] 

§1926.58  [Reserved]. 

§1926.59  Hazard  communication. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
tire  identical  to  those  set  forth  at  §1910. 1200  of  this  chapter. 

|61  FR  31431,  June  20.  19961 

(Section  1910.1200  is  printed  below— CCH] 

§1910.1200  Hazard  communication. 

1910.1 200(a)  Purpose.  ( 1 )  The  purpose  of  this  section  is  to  ensure  that 
the  hazards  of  all  chemicals  produced  or  imported  are  evaluated,  and 
that  information  concerning  their  hazards  is  transmitted  to  employers 
and  employees.  This  transmittal  of  information  is  to  be  accomplished 
by  means  of  comprehensive  hazard  communication  programs,  which 
are  to  include  container  labeling  and  other  forms  of  warning,  material 
safety  data  sheets  and  employee  training. 


1910.1200(a)(2)   tills  a  <  upational  safety  and  health  standard  Is  in 
tended  to  address  comprehensively  the  Issue  ol  evaluating  the  potential 

hazards  of  chemicals,  and  communicating  Info Hon  concerning  haz 

.mis  and  appropriati  protective  measures  to  employ)  es.  and  to  preempt 
il  n  quln  menta  "i  ■  statt    oi  politii  al  subdivialon  "i   i 

juatingthe  potential  hazards  ol  i  hi  mi<  ala 

and  ii linn  ating  inii  n  inaiinii  concerning  hazards  and  appropriati 

protectlvi  measures  to  employees  may  Irv  hide,  foi  example,  but  is  not 
limited  to,  provisions  foi  di  veloping  and  maintaining  ■>  written  hazard 

eoinni alum  program  tin  the  WOl  kpl.n  e,  mc  hiding  llsls  ol  hazardous 

■  ui:  labeling  of  i  ontalnera  of  chemlcala  in  the  workplai  i 

as  well  as  of  containers  of  ch cals  being  shipped  toother  workplai  es; 

■  i  inn  ami  distribution  of  material  safety  data  sheets  in  employees 
ami  downstream  employers;  and  development  and  Implementation  ol 
■  mployi  ■  training  programa  regarding  hazards  ol  i  hen  in  a  is  ami  pro 
mi  m,  i  rider  section  18  of  the  Act,  no  state  or  political  subdi- 

vision ui  a  state  in. iv  adopt  or  enforce,  through  any  i  nun  or  agency,  any 
requln  menl  relating  to  the  Issue  addressed  by  ibis  Federal  standard 
except  pursuant  to  a  Federally  approved  state  plan. 

1910.1200(b)  Scope  and  application  Al)  ilils  v  -t  Hun  requires  chemical 

manufacturers  or  importers  to  assess  the  hazards  ol  i  hemlcalswhli  hthey 

produce  Or  impart,  and  all  employers  to  provide  Information  to  their  employ- 
ees about  the  hazardous  chemicals  to  which  they  are  exposed,  by  means 
of  a  hazard  runniiiniicauon  program,  labels  and  other  forms  of  warning, 
material  safety  data  sheets,  and  information  and  training.  In  addition, 
this  section  requires  distributors  to  transmit  the  required  information  to 
employers.  (Employers  who  dn  urn  produce  or  ini|>orl  chemicals  need  only 
focus  on  those  parts  of  this  nile  that  deal  with  establishing  a  workplace 
program  and  communicating  information  to  their  workers.  Appendix  E  of 
this  section  is  a  general  guide  for  such  employers  to  help  them  determine 
their  compliance  obligations  under  the  rule. I 

1 91 0.1 200(b)(2)  This  section  applies  to  any  chemical  which  is  known  to  be 
present  in  the  workplace  in  such  a  manner  that  employees  may  be  exposed 
under  normal  conditions  of  use  or  In  a  foreseeable  emergency. 

1910.1200(b)(3)  This  section  applies  to  laboratories  only  as  follows: 

1910.1200(b)(3)(i)  Employers  shall  ensure  that  labels  on  incoming 
containers  of  hazardous  chemicals  are  not  removed  or  defaced: 

1910.1200(b)(3)(ii)  Employers  shall  maintain  any  material  safety  data 
sheets  that  are  received  with  incoming  shipments  of  hazardous  chem- 
icals, and  ensure  that  they  are  readily  accessible  during  each  workshift 
to  laboratory  employees  when  they  are  in  their  work  areas: 

1910.1200(b)(3)(iii)  Employers  shall  ensure  that  laboratory  employees 
are  provided  information  and  training  in  accordance  with  paragraph  (h)  of 
this  section,  except  for  the  location  and  availability  of  the  written  hazard 
communication  program  under  paragraph  (h)(2)(iii)  of  this  section:  and, 

1910.1200(b)(3)(iv)  Laboratory  employers  that  ship  hazardous  chem- 
icals are  considered  to  be  either  a  chemical  manufacturer  or  a  dis- 
tributor under  this  rule,  and  thus  must  ensure  that  any  containers  of 
hazardous  chemicals  leaving  the  laboratory  are  labeled  in  accordance 
with  paragraph  (f)(1)  of  this  section,  and  that  a  material  safety  data 
sheet  is  provided  to  distributors  and  other  employers  in  accordance 
with  paragraphs  (g)(6)  and  (g)(7)  of  this  section. 

1910.1 200(b)(4)  In  work  operations  where  employees  only  handle  chem- 
icals in  sealed  containers  which  are  not  opened  under  normal  conditions 
of  use  (such  as  are  found  in  marine  cargo  handling,  warehousing,  or 
retail  sales),  this  section  applies  to  these  operations  only  as  follows: 

1910.1200(b)(4)(i)  Employers  shall  ensure  that  labels  on  incoming 
containers  of  hazardous  chemicals  are  not  removed  or  defaced: 

1910.1200(b)(4)(H)  Employers  shall  maintain  copies  of  any  material 
safety  data  sheets  that  are  received  with  incoming  shipments  of  the 
sealed  containers  of  hazardous  chemicals,  shall  obtain  a  material  safety 
data  sheet  as  soon  as  possible  for  sealed  containers  of  hazardous 
chemicals  received  without  a  material  safety  data  sheet  if  an  employee 
requests  the  material  safety  data  sheet,  and  shall  ensure  that  the  ma- 
terial safety  data  sheets  are  readily  accessible  during  each  work  shift 
to  employees  when  they  are  in  their  work  area(s):  and. 

1 91 0.1 200(b)(4)(iii)  Employers  shall  ensure  that  employees  are  provided 
with  information  and  training  in  accordance  with  paragraph  (h)  of  this 
section  (except  for  the  location  and  availability  of  the  written  hazard 
communication  program  under  paragraph  (h)(2)(iii)  of  this  section),  to 
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the  extent  necessary  to  protect  them  in  Lhe  event  of  a  spill  or  leak 
of  a  hazardous  chemical  from  a  sealed  container. 

1910.1200(b)(5)  This  section  does  not  require  labeling  of  the  fol- 
lowing chemicals: 

1910.1200(b)(5)(i)  Any  pesticide  as  such  term  is  defined  in  the 
Federal  Insecticide,  Fungicide,  and  Rodenticide  Act  (7  U.S.C.  136 
et  seq.),  when  subject  to  the  labeling  requirements  of  that  Act  and 
labeling  regulations  issued  under  that  Act  by  the  Environmental 
Protection  Agency: 

1 91 0. 1 200(b)(5)(ii)  Any  chemical  substance  or  mixture  as  such  terms  are 
defined  in  the  Toxic  Substances  Control  Act  ( 1 5  U.S.C.  260 1  et  seq.).  when 
subject  to  the  labeling  requirements  of  that  Act  and  labeling  regulations 
issued  under  that  Act  by  the  Environmental  Protection  Agency. 
1910.1200(b)(5)(iii)  Any  food,  food  additive,  color  additive,  drug, 
cosmetic,  or  medical  or  veterinary  device  or  product,  including  mate- 
rials intended  for  use  as  ingredients  in  such  products  [e.g.  flavors  and 
fragrances),  as  such  terms  are  defined  in  the  Federal  Food.  Drug,  and 
CosmeticAct(21  U.S.C.  301  et  secy.)  or  the  Virus-Serum-Toxin  Act  of  1913 
(21  U.S.C.  151  et  seq.).  and  regulations  issued  under  those  Acts,  when 
they  are  subject  to  the  labeling  requirements  under  those  Acts  by  either 
the  Food  and  Drug  Administration  or  the  Department  of  Agriculture: 

1910.1200(b)(5)(iv)  Any  distilled  spirits  (beverage  alcohols),  wine, 
or  malt  beverage  intended  for  nonindustrial  use,  as  such  terms  are 
defined  in  the  Federal  Alcohol  Administration  Act  (27  U.S.C.  201 
et  seq.)  and  regulations  issued  under  that  Act.  when  subject  to  the 
labeling  requirements  of  that  Act  and  labeling  regulations  issued 
under  that  Act  by  the  Bureau  of  Alcohol.  Tobacco,  and  Firearms: 

1910.1200(b)(5)(v)  Any  consumer  product  or  hazardous  substance 
as  those  terms  are  defined  in  the  Consumer  Product  Safety  Act 
(15  U.S.C.  2051  et  seq.)  and  Federal  Hazardous  Substances  Act 
(15  U.S.C.  1261  et  seq.)  respectively,  when  subject  to  a  consumer 
product  safety  standard  or  labeling  requirement  of  those  Acts,  or 
regulations  issued  under  those  Acts  by  the  Consumer  Product  Safety 
Commission:  and. 

1 9 1 0. 1 200(b)(5)(vi)  Agricultural  or  vegetable  seed  treated  with  pesti- 
cides and  labeled  in  accordance  with  the  Federal  Seed  Act  (7  U.S.C. 
1551  et  seq.)  and  the  labeling  regulations  issued  under  that  Act  by 
the  Department  of  Agriculture. 

1910.1200(b)(6)  This  section  does  not  apply  to:  (i)  Any  hazardous 
waste  as  such  term  is  defined  by  the  Solid  Waste  Disposal  Act.  as 
amended  by  the  Resource  Conservation  and  Recovery  Act  of  1976. 
as  amended  (42  U.S.C.  6901  et  seq.).  when  subject  to  regulations 
issued  under  that  Act  by  the  Environmental  Protection  Agency: 

1910.1 200(b)(6)( i i)  Any  hazardous  substance  as  such  term  is  defined  by 
the  Comprehensive  Environmental  Response.  Compensation  and  Liability 
ACT(CERCLA)  (42  U.S.C.  9601  etseq.)  when  the  hazardous  substance  is 
the  focus  of  remedial  or  removal  action  being  conducted  under  CERCLA 
in  accordance  with  Environmental  Protection  Agency  regulations: 
1910.1200(b)(6)(iii)  Tobacco  or  tobacco  products: 

1 91 0. 1 200(b)(6)(iv)  Wood  or  wood  products,  including  lumber  which 
will  not  be  processed,  where  the  chemical  manufacturer  or  importer 
can  establish  that  the  only  hazard  they  pose  to  employees  is  the 
potential  for  flammability  or  combustibility  (wood  or  wood  products 
which  have  been  treated  with  a  hazardous  chemical  covered  by  this 
standard,  and  wood  which  may  be  subsequently  sawed  or  cut.  gen- 
erating dust,  are  not  exempted): 

1910.1200(b)(6)(v)  Articles  (as  that  term  is  defined  in  paragraph  (c) 
of  this  section); 

1910.1200(b)(6)(vi)  Food  or  alcoholic  beverages  which  are  sold, 
used,  or  prepared  in  a  retail  establishment  (such  as  a  grocery  store, 
restaurant,  or  drinking  place),  and  foods  intended  for  personal  con- 
sumption by  employees  while  in  the  workplace; 

1910.1200(b)(6)(vii)  Any  drug,  as  that  term  is  defined  in  the  Federal 
Food.  Drug,  and  Cosmetic  Act  (21  U.S.C.  301  et  seq.).  when  it  is  in 
solid,  final  form  for  direct  administration  to  the  patient  (e.g..  tablets 
or  pills):  drugs  which  are  packaged  by  the  chemical  manufacturer  for 
sale  to  consumers  in  a  retail  establishment  [e.g..  over-the-counter 
drugs);  and  drugs  intended  for  persona]  consumption  by  employees 
while  in  the  workplace  [e.g.,  first  aid  supplies); 


1 910.1 200(b)(6)(viii)  Cosmetics  which  are  packaged  for  sale  to  con- 
sumers in  a  retail  establishment,  and  cosmetics  intended  for  personal 
consumption  by  employees  while  in  the  workplace; 

1910.1 200(b)(6)(ix)  Any  consumer  product  or  hazardous  substance, 
as  those  terms  are  defined  in  the  Consumer  Product  Safety  Act  (15 
U.S.C.  2051  et  seq.)  and  Federal  Hazardous  Substances  Act  (15 
U.S.C.  1261  et  seq.)  respectively,  where  the  employer  can  show  that 
it  is  used  in  the  workplace  for  the  purpose  intended  by  the  chemical 
manufacturer  or  importer  of  the  product,  and  the  use  results  in  a 
duration  and  frequency  of  exposure  which  is  not  greater  than  the 
range  of  exposures  that  could  reasonably  be  experienced  by  con- 
sumers when  used  for  the  purpose  intended: 

1 91 0.1 200(b)(6)(x)  Nuisance  particulates  where  the  chemical  manu- 
facturer or  importer  can  establish  that  they  do  not  pose  any  physical 
or  health  hazard  covered  under  this  section: 

1910.1 200(b)(6)(xi)  Ionizing  and  nonionizing  radiation;  and, 
1910.1200(b)(6)(xii)  Biological  hazards. 
1910.1200(c)  Definitions. 

Article  means  a  manufactured  item  other  than  a  fluid  or  particle:  (i) 
which  is  formed  to  a  specific  shape  or  design  during  manufacture:  (ii) 
which  has  end  use  function(s)  dependent  in  whole  or  in  part  upon  its 
shape  or  design  during  end  use:  and  (iii)  which  under  normal  con- 
ditions of  use  does  not  release  more  than  very  small  quantities,  e.g., 
minute  or  trace  amounts  of  a  hazardous  chemical  (as  determined  under 
paragraph  (d)  of  this  section),  and  does  not  pose  a  physical  hazard  or 
health  risk  to  employees. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Chemical  means  any  element,  chemical  compound  or  mixture  of 
elements  and/or  compounds. 

Chemical  manufacturer  means  an  employer  with  a  workplace  where 
chemical(s)  are  produced  for  use  or  distribution. 

Chemical  name  means  the  scientific  designation  of  a  chemical 
in  accordance  with  the  nomenclature  system  developed  by  the 
International  Union  of  Pure  and  Applied  Chemistry  (IUPAC)  or 
the  Chemical  Abstracts  Service  (CAS)  rules  of  nomenclature,  or 
a  name  which  will  clearly  identify  the  chemical  for  the  purpose 
of  conducting  a  hazard  evaluation. 

Combustible  liquid  means  any  liquid  having  a  flashpoint  at  or  above 
100  °F  (37.8  'C).  but  below  200  "F  (93.3  C).  except  any  mixture  having 
components  with  flashpoints  of  200  °F  (93.3  °C).  or  higher,  the  total 
volume  of  which  make  up  99  percent  or  more  of  the  total  volume  of 
the  mixture. 

Commercial  account  means  an  arrangement  whereby  a  retail  distributor 
sells  hazardous  chemicals  to  an  employer,  generally  in  large  quantities 
over  time  and/or  at  costs  that  are  below  the  regular  retail  price. 

Common  name  means  any  designation  or  identification  such  as  code 
name,  code  number,  trade  name,  brand  name  or  generic  name  used 
to  identify  a  chemical  other  than  by  its  chemical  name. 

Compressed  gas  means: 

(i)  A  gas  or  mixture  of  gases  having,  in  a  container,  an  absolute 
pressure  exceeding  40  psi  at  70  °F  (21.1  °C);  or 

(ii)  A  gas  or  mixture  of  gases  having,  in  a  container,  an  absolute 
pressure  exceeding  104  psi  at  130  °F  (54.4  °C)  regardless  of  the 
pressure  at  70  °F  (21.1  °C):  or 

(iii)  A  liquid  having  a  vapor  pressure  exceeding  40  psi  at  100  °F 
(37.8  °C)  as  determined  by  ASTM  D-323-72. 

Container  means  any  bag.  barrel,  bottle,  box,  can,  cylinder,  drum, 
reaction  vessel,  storage  tank,  or  the  like  that  contains  a  hazardous 
chemical.  For  purposes  of  this  section,  pipes  or  piping  systems,  and 
engines,  fuel  tanks,  or  other  operating  systems  in  a  vehicle,  are  not 
considered  to  be  containers. 

Designated  representative  means  any  individual  or  organization  to 
whom  an  employee  gives  written  authorization  to  exercise  such  em- 
ployee's rights  under  this  section.  A  recognized  or  certified  collective 
bargaining  agent  shall  be  treated  automatically  as  a  designated  rep- 
resentative without  regard  to  written  employee  authorization. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


Directoi  meana  the  Director,  National  InaUtute  foi  Occupational 
Safety  and  Health,  U  S  Department  "i  Health  and  Human  I 
,.i  designee 

Dtstrtbutoi  tneana  .>  bualnew,  othei  than  1 1  hemli  al  manufai  tuns  a 
Importer,  which  supplies  hazardous  chemicals  to  othei  distributors 
ni  in  employer! 

/  mployee  meana  a  worka  who  ma]  be  exposed  to  hazardous  i  hemlcala 
i  n  ii  in  normal  operating  conditions  a  In  foreseeable  em  rgern  b  a  '•'• 
such  as  office  workers  oi  bank  tellers  who  eno  douschemlcala 

only  In  non  routine,  Isolated  tnatancea  are  nol  i  op. 

Emptogei  means  ■  person  engaged  in  .1  business  when  chemicals 

.m  nihil  used,  distributed,  or  are  produced  An  us Ustril 

Including  ■  >  contractoi  01  sutx  onto ai  toi 

Explosive  means  a  chemical  thai  causes  .1  sudden,  almost  insi.in 
taneoua  release  ol  pressure,  gas.  and  heal  when  subjected  to  sudden 
slunk,  pressure,  01  high  temperature. 

Exposurea  exposed  meana  thai  an  employee  la  subjected  In  the  course 
ol  employment  to  1  chemical  thai  la  ■<  physical  or  health  hazard,  and 

Includes  potential  [e.g.  accidental  01   possihiel  exposure.  "Subje<  led" 

in  terms  ol  health  hazards  includes  any  route  of  entry  [e.g.  inii.ii.nion 
Ingestion,  skin  contact  or  absorption.) 

Flammable  means  a  chemical  that  Tails  Into  one  of  the  following 
categoi  lea 

(1)  Aerosol,  flammable  means  an  aerosol  that,  when  tested  by  the  meth- 
od described  in  16  CFR  1500.45.  yields  a  flame  projection  exceeding 
18  Inches  .11  lull  valve  opening,  or  a  flashback  (a  flame  extending  back 
to  the  valve]  at  any  degree  of  valve  opening: 

(ii)  Gas,  Jlwwnable  means:  (A)  A  gas  that,  at  ambient  temperature  and 
pressure,  forms  a  flammable  mixture  with  air  at  a  concentration  of 
thirteen  (131  percent  by  volume  or  less:  or 

(ii)(B)  A  gas  that,  at  ambient  temperature  and  pressure,  forms  a  range  of 
llaminable  mixtures  with  air  wider  than  twelve  (12)  percent  by  volume, 
regardless  of  the  lower  limit: 

(iii)  Liquid,  flammable  means  any  liquid  having  a  flashpoint  below 
100  "F  (37.8  "Q,  except  any  mixture  having  components  with  flash- 
points of  100  °F  (37.8  °C)  or  higher,  the  total  of  which  make  up  99 
percent  or  more  of  the  total  volume  of  the  mixture. 

(iv)  Solid.  Jlanvnable  means  a  solid,  other  than  a  blasting  agent  or  ex- 
plosive as  defined  in  §1910. 109(a).  that  is  liable  to  cause  fire  through 
Diction,  absorption  of  moisture,  spontaneous  chemical  change,  or  re- 
tained heat  from  manufacturing  or  processing,  or  which  can  be  ignited 
readily  and  when  ignited  bums  so  vigorously  and  persistently  as  to 
create  a  serious  hazard.  A  chemical  shall  be  considered  to  be  a  flam- 
mable solid  if.  when  tested  by  the  method  described  in  16  CFR  1500.44. 
it  ignites  and  burns  with  a  self-sustained  flame  at  a  rate  greater  than 
one-tenth  of  an  inch  per  second  along  its  major  axis. 

Flashpoint  means  the  minimum  temperature  at  which  a  liquid  gives  off 
a  vapor  in  sufficient  concentration  to  ignite  when  tested  as  follows: 

(i)  Tagliabue  Closed  Tester  (See  American  National  Standard  Method  of 
Test  for  Flash  Point  by  Tag  Closed  Tester.  ZI1.24- 1979  (ASTM  D  56-79)) 
for  liquids  with  a  viscosity  of  less  than  45  Saybolt  Universal  Seconds 
(SUS)  at  100  °F  (37.8  °C).  that  do  not  contain  suspended  solids  and  do 
not  have  a  tendency  to  form  a  surface  film  under  test:  or 

|ii)  Pensky-Martens  Closed  Tester  (see  American  National  Standard 
Method  of  Test  for  Flash  Point  by  Pensky-Martens  Closed  Tester.  Z 1 1 . 7- 
1979  (ASTM  D  93-79))  for  liquids  with  a  viscosity  equal  to  or  greater 
than  45  SUS  at  100  °F  (37.8  °C).  or  that  contain  suspended  solids,  or 
that  have  a  tendency  to  form  a  surface  film  under  test:  or 

(iii)  Setaflash  Closed  Tester  (see  American  National  Standard  Method  of 
Test  for  Flash  Point  by  Setaflash  Closed  Tester  (ASTM  D  3278-78)). 

Organic  peroxides,  which  undergo  autoaccelerating  thermal  decom- 
position, are  excluded  from  any  of  the  flashpoint  determination  meth- 
ods specified  above. 

Foreseeable  emergency  means  any  potential  occurrence  such  as.  but 
not  limited  to.  equipment  failure,  rupture  of  containers,  or  failure  of 
control  equipment  which  could  result  in  an  uncontrolled  release  of  a 
hazardous  chemical  into  the  workplace. 


Hazardous  i  hemk  ol  means  any  ■  hi  mil  d  whl<  h  is  .1  physk  ii  hazard 
in  .1  health  hazard 

iii  1/1  mi  warning  mean* any  words,  pictures  symbols.  01  combination 
thereof  appearing  on  a  label  or  other  appropriate  form  oi  warning  which 
1  onvey  die  specific  physical  and  health  hazard(a),  Im  hiding  lai 

g.lll  ellei  Is.  ol  I  lie  I  111  nil,  .,||s|  II  i  I  li>  ■  i  .  .1  il .  ill  n  I  (s]     (SCC  the  dellnil  lolls 

foi  physli  ii  hazard*  and  "health  hazard*  to  determine  the  hazards 
whli  h  must  i»  i  overed  i 

Health  hazard  ine.ins  .>  c  bemli  al  for  whli  h  there  is  statlstii  .illy  sig 
inin  .mi  evidence  baaed  on  at  least  one  study  conducted  in  accordance 
with  established  si  lentlBi  priru  Iplesthal  ai  uteoi  i  hranli  health  effects 
may  occur  in  exposed  employees   [he  nun  "health  hazard*  im  hides 

i  in .lis  whli  ii  in  .  .in  (nogens,  toxli  01  highly  toxic  agents,  repro 

dm  live  toxins,  Irritants,  corrosivi  lu-patotaxlna,  neph- 

loioxins.  neurotoxins,  agents  whli  h  -ii  i  on  the  hematopoietic  system, 
nta  '.'.im  h  damage  the  lungs,  skin,  eves  ,,i  mucous  membranes 
Appendix  A  provides  further  definitions  and  explanations  ol  the  scope 
oi  health  hazards  covered  by  this  sei  bon,  and  Appendix  H  describes 

the  Criteria  to  be  used  to  determine  whethet  ,,r  not  .1  1  In -11111  .il  is  lo  he 

red  hazardous  for  purposes  ol  t  his  standard. 
Identity  meana  any  chemical  or  common  name  which  is  indicated  on 

the  material  safety  data  sheet  |MSIJS|  lor  the  chemical.  The  Identity 
used  shall  permit  cross  references  to  be  made  among  the  required  list 
of  hazardous  chemicals,  the  label  and  the  MSDS. 

Immediate  use  means  that  the  hazardous  chemical  will  be  under  the 
control  of  and  used  only  by  the  person  who  transfers  it  from  a  labeled 
container  and  only  within  the  work  shift  in  which  It  is  transferred. 

Importer  means  the  first  business  with  employees  within  the  Customs 
Territory  of  the  United  States  which  receives  hazardous  chemicals 
produced  In  other  countries  for  the  purpose  of  supplying  them  to 
distributors  or  employers  within  the  United  States. 

Label  means  any  written,  printed,  or  graphic  material  displayed  on  or 
affixed  to  containers  of  hazardous  chemicals. 

Material  safety  data  slxeet  (MSDS)  means  written  or  printed  material 
concerning  a  hazardous  chemical  which  is  prepared  In  accordance 
with  paragraph  (g)  of  this  section 

Mixture  means  any  combination  of  two  or  more  chemicals  if  the  combi- 
nation is  not.  in  whole  or  in  part,  the  result  of  a  chemical  reaction. 

Organic  peroxide  means  an  organic  compound  that  contains  the  biva- 
lent -O-O-strueture  and  which  may  be  considered  to  be  a  structural 
derivative  of  hydrogen  peroxide  where  one  or  both  of  the  hydrogen 
atoms  has  been  replaced  by  an  organic  radical. 

Oxidizer  means  a  chemical  other  than  a  blasting  agent  or  explosive  as 
defined  in  §1910. 109(a),  that  initiates  or  promotes  combustion  in  other 
materials,  thereby  causing  fire  either  of  itself  or  through  the  release 
of  oxygen  or  other  gases. 

Physical  hazard  means  a  chemical  for  which  there  is  scientifically  valid 
evidence  that  it  is  a  combustible  liquid,  a  compressed  gas,  explosive, 
flammable,  an  organic  peroxide,  an  oxidizer,  pyrophoric.  unstable 
(reactive)  or  water-reactive. 

Produce  means  to  manufacture,  process,  formulate,  blend,  extract, 
generate,  emit,  or  repackage. 

Pyrophoric  means  a  chemical  that  will  ignite  spontaneously  in  air  at  a 
temperature  of  130  °F  (54.4  °C)  or  below. 

Responsible  party  means  someone  who  can  provide  additional  infor- 
mation on  the  hazardous  chemical  and  appropriate  emergency  pro- 
cedures, if  necessary. 

Specific  chemical  identity  means  the  chemical  name.  Chemical  Ab- 
stracts Sendee  (CAS)  Registry  Number,  or  any  other  information  that 
reveals  the  precise  chemical  designation  of  the  substance. 

Trade  secret  means  any  confidential  formula,  pattern,  process,  device, 
information  or  compilation  of  information  that  is  used  in  an  employer's 
business,  and  that  gives  the  employer  an  opportunity  to  obtain  an 
advantage  over  competitors  who  do  not  know  or  use  it.  Appendix  D 
sets  out  the  criteria  to  be  used  in  evaluating  trade  secrets. 

Unstable  (reactive)  means  a  chemical  which  in  the  pure  state,  or 
as  produced  or  transported,  will  vigorously  polymerize,  decompose. 
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condense,  or  will  become  self-reactive  under  conditions  of  shocks, 
pressure  or  temperature. 

Use  means  to  package,  handle,  react,  emit,  extract,  generate  as  a 
byproduct,  or  transfer. 

Water-reactive  means  a  chemical  that  reacts  with  water  to  release  a 
gas  that  is  either  flammable  or  presents  a  health  hazard. 

Work  area  means  a  room  or  defined  space  in  a  workplace  where  hazardous 
chemicals  are  produced  or  used,  and  where  employees  are  present. 

Workplace  means  an  establishment,  job  site,  or  project,  at  one  geo- 
graphical location  containing  one  or  more  work  areas. 

1910.1200(d)  Hazard  determination.  ( 1 )  Chemical  manufacturers 
and  importers  shall  evaluate  chemicals  produced  in  their  workplaces 
or  imported  by  them  to  determine  if  they  are  hazardous.  Employers 
are  not  required  to  evaluate  chemicals  unless  they  choose  not  to 
rely  on  the  evaluation  performed  by  the  chemical  manufacturer  or 
importer  for  the  chemical  to  satisfy  this  requirement. 

1910.1200(d)(2)  Chemical  manufacturers,  importers  or  employers 
evaluating  chemicals  shall  identify  and  consider  the  available  scien- 
tific e\idence  concerning  such  hazards.  For  health  hazards,  e\idence 
which  is  statistically  significant  and  which  is  based  on  at  least  one 
positive  study  conducted  in  accordance  with  established  scientific 
principles  is  considered  to  be  sufficient  to  establish  a  hazardous  effect 
if  the  results  of  the  study  meet  the  definitions  of  health  hazards  in 
this  section.  Appendix  A  shall  be  consulted  for  the  scope  of  health 
hazards  covered,  and  Appendix  B  shall  be  consulted  for  the  criteria 
to  be  followed  with  respect  to  the  completeness  of  the  evaluation, 
and  the  data  to  be  reported. 

1910.1200(d)(3)  The  chemical  manufacturer,  importer  or  employer 
evaluating  chemicals  shall  treat  the  following  sources  as  establishing 
that  the  chemicals  listed  in  them  are  hazardous: 

1910.1200(d)(3)(i)  29  CFR  part  1910.  subpart  Z.  Toxic  and  Hazardous 
Substances.  Occupational  Safety  and  Health  Administration  (OSHA):  or. 

1910.1200(d)(3)(ii)  Threshold  Limit  Values  for  Chemical  Substances 
and  Physical  Agents  in  the  Work  Environment.  American  Con- 
ference of  Governmental  Industrial  Hygienists  (ACGIH)  (latest 
edition).  The  chemical  manufacturer,  importer,  or  employer  is 
still  responsible  for  evaluating  the  hazards  associated  with  the 
chemicals  in  these  source  lists  in  accordance  with  the  require- 
ments of  this  standard. 

1910.1200(d)(4)  Chemical  manufacturers,  importers  and  employers 
evaluating  chemicals  shall  treat  the  following  sources  as  establishing 
that  a  chemical  is  a  carcinogen  or  potential  carcinogen  for  hazard 
communication  purposes: 

1910.1 200(d)(4)(i)  National  Toxicology  Program  (NTP).  Annual  Report 
on  Carcinogens  (latest  edition): 

1910.1200(d)(4)(H)  International  Agency  for  Research  on  Cancer 
(IARC)  Monographs  (latest  editions):  or 

1910.1200(d)(4)(iii)  29  CFR  part  1910.  subpart  Z.  Toxic  and  Hazardous 
Substances.  Occupational  Safety  and  Health  Administration. 

NOTE:  The  Registry  of  Toxic  Effects  of  Chemical  Substances  pub- 
lished by  the  National  Institute  for  Occupational  Safety  and  Health 
indicates  whether  a  chemical  has  been  found  by  NTP  or  IARC  to 
be  a  potential  carcinogen. 

1910.1200(d)(5)  The  chemical  manufacturer,  importer  or  employer 
shall  determine  the  hazards  of  mixtures  of  chemicals  as  follows: 

1910.1200(d)(5)(i)  If  a  mixture  has  been  tested  as  a  whole  to  de- 
termine its  hazards,  the  results  of  such  testing  shall  be  used  to 
determine  whether  the  mixture  is  hazardous: 

1910.1 200(d)(5)(H)  If  a  mixture  has  not  been  tested  as  a  whole  to  deter- 
mine whether  the  mixture  is  a  health  hazard,  the  mixture  shall  be  assumed 
to  present  the  same  health  hazards  as  do  the  components  which  comprise 
one  percent  (by  weight  or  volume)  or  greater  of  the  mixture,  except  that  the 
mixture  shall  be  assumed  to  present  a  carcinogenic  hazard  if  it  contains  a 
component  in  concentrations  of  0. 1  percent  or  greater  which  is  considered 
to  be  a  carcinogen  under  paragraph  (d)(4)  of  this  section: 

1 91 0. 1 200(d)(5)(iii)  If  a  mixture  has  not  been  tested  as  a  whole  to  deter- 
mine whether  the  mixture  is  a  physical  hazard,  the  chemical  manufacturer. 


importer,  or  employer  may  use  whatever  scientifically  valid  data  is  available 
to  evaluate  the  physical  hazard  potential  of  the  mixture;  and. 

1910.1200(d)(5)(iv)  If  the  chemical  manufacturer,  importer,  or  em- 
ployer has  evidence  to  indicate  that  a  component  present  in  the 
mixture  in  concentrations  of  less  than  one  percent  (or  in  the  case 
of  carcinogens,  less  than  0. 1  percent)  could  be  released  in  con- 
centrations which  would  exceed  an  established  OSHA  permissible 
exposure  limit  or  ACGIH  Threshold  Limit  Value,  or  could  present  a 
health  risk  to  employees  in  those  concentrations,  the  mixture  shall 
be  assumed  to  present  the  same  hazard. 

1910.1200(d)(6)  Chemical  manufacturers,  importers,  or  employers 
evaluating  chemicals  shall  describe  in  writing  the  procedures  they 
use  to  determine  the  hazards  of  the  chemical  they  evaluate.  The 
written  procedures  are  to  be  made  available,  upon  request,  to  em- 
ployees, their  designated  representatives,  the  Assistant  Secretary  and 
the  Director.  The  written  description  may  be  incorporated  into  the 
written  hazard  communication  program  required  under  paragraph 
(e)  of  this  section. 

1910.1200(e)  Written  hazard  communication  program.  (1)  Em- 
ployers shall  develop,  implement,  and  maintain  at  each  workplace, 
a  written  hazard  communication  program  which  at  least  describes 
how  the  criteria  specified  in  paragraphs  (f).  (g).  and  (h)  of  this  section 
for  labels  and  other  forms  of  warning,  material  safety  data  sheets, 
and  employee  information  and  training  will  be  met.  and  which  also 
includes  the  following: 

1910.1200(e)(1)(i)  A  list  of  the  hazardous  chemicals  known  to  be 
present  using  an  identity  that  is  referenced  on  the  appropriate  ma- 
terial safety  data  sheet  (the  list  may  be  compiled  for  the  workplace 
as  a  whole  or  for  individual  work  areas):  and. 

191 0.1 200(e)(1)(H)  The  methods  the  employer  will  use  to  inform  em- 
ployees of  the  hazards  of  non-routine  tasks  (for  example,  the  clean- 
ing of  reactor  vessels),  and  the  hazards  associated  with  chemicals 
contained  in  unlabeled  pipes  in  their  work  areas. 

1 91 0.1 200(e)(2)  Multi-employer  workplaces.  Employers  who  produce, 
use.  or  store  hazardous  chemicals  at  a  workplace  in  such  a  way  that 
the  employees  of  other  employer(s)  may  be  exposed  (for  example, 
employees  of  a  construction  contractor  working  on-site)  shall  addi- 
tionally ensure  that  the  hazard  communication  programs  developed 
and  implemented  under  this  paragraph  (e)  include  the  following: 

1910. 1200(e)(2)(i)  The  methods  the  employer  will  use  to  provide  the 
other  employer(s)  on-site  access  to  material  safety  data  sheets  for 
each  hazardous  chemical  the  other  employer(s)'  employees  may  be 
exposed  to  while  working: 

1910.1200(e)(2)(H)  The  methods  the  employer  will  use  to  inform  the 
other  employer(s)  of  any  precautionary  measures  that  need  to  be 
taken  to  protect  employees  during  the  workplaces  normal  operating 
conditions  and  in  foreseeable  emergencies:  and. 

1910.1200(e)(2)(iii)The  methods  the  employer  will  use  to  inform  the 
other  employer(s)  of  the  labeling  system  used  in  the  workplace. 

1910.1200(e)(3)  The  employer  may  rely  on  an  existing  hazard  com- 
munication program  to  comply  with  these  requirements,  provided 
that  it  meets  the  criteria  established  in  this  paragraph  (e). 

1910.1200(e)(4)  The  employer  shall  make  the  written  hazard  com- 
munication program  available,  upon  request,  to  employees,  their 
designated  representatives,  the  Assistant  Secretary  and  the  Director, 
in  accordance  with  the  requirements  of  29  CFR  1910.20(e). 

1910.1200(e)(5)  Where  employees  must  travel  between  workplaces 
during  a  workshift.  i.e..  their  work  is  carried  out  at  more  than  one 
geographical  location,  the  written  hazard  communication  program 
may  be  kept  at  the  primary  workplace  facility. 

1910.1200(f)  Labels  and  other  forms  of  warning.  (1)  The  chem- 
ical manufacturer,  importer,  or  distributor  shall  ensure  that  each 
container  of  hazardous  chemicals  leaving  the  workplace  is  labeled, 
tagged  or  marked  with  the  following  information: 

1910.1200(f)(1)(i)  Identity  of  the  hazardous  chemical(s): 

1910.1200(f)(1)(H)  Appropriate  hazard  warnings:  and 

1910.1 200(f)(1)(iii)  Name  and  address  of  the  chemical  manufacturer, 
importer,  or  other  responsible  party. 
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1010.1200(0(2)0)  Foi  solid  iii<1.it  (aui  h  HI 

Ing),  solid  wood  orplaatli  Items  that  are alleles  due  to 

iii,  u  downstn  sin  use  01  ihlpments  al  whole  grain,  the  required  label 
ui.ix  be  transmitted  in  the  i  uatomer  al  the  hum-  ol  the  Initial  shipment, 

.Hid  need  nol  be  Ini  luded  with  subsequent  shipments  i"  the  si em 

piiivi  unless  the  Information  on  the  label  •  h 

1910.1200(f)(2)(H)  Hi,-  label  may  be  transmitted  with  the  Initial  ship 
i  luni  Itself,  oi  with  the  material  safety  data  sheet  that  Is  to  be  provided 
prloi  to  in  .ii  the  nun  "i  the  Brst  shipment;  and, 

1  oi  o.i200(f)(2)(iii)  Tins,  >, ,  |,n,, requiring  labels  on  every  contalna 

oi  hazardous  chemicals  Is  only  i<>i  the  solid  material  Itself,  and  does 
ii,, i  i|i|ii\  to  hazardous  chemicals  used  in  conjunction  with,  or  known 
in  be  present  with,  the  material  and  to  which  employe*  handling 
the  Items  In  transit  may  be  exposed  (foi  example,  cutting  Huids  or 
pesticides  In  grains), 

1910.1200(f)(3)  Chemical  mai  inportera,  or  distributors  shall 

ensure  that  each  container  ol  hazardous  i  hemtcals  leaving  the  workplace 
la  labeled,  tagged,  or  marked  In  accordance  with  tins  section  In  ■>  mannei 

which  docs  nol  conlllct  Willi  ilu-  requirements  Ol  the  1 1. 1/.  ii  (lous  Materials 
Transportation  Ad  (49  U.S.C.  1801  cl  seq.)  and  regulations  issued  under 

thai  Act  by  the  Department  oi  rransportatJan 

1910.1200(f)(4)  It  the  hazardous  chemical  Is  regulated  by  OSHA  In 
a  substance  sp,-,  itii   health  standard,  the  chemical  manufacturer, 

Importer,  distributor  or  employer  shall  ensure  thai  (he  labels  or  other 

tonus  oi  warning  used  are  in  accordance  with  the  requirements  of 
dial  siandard. 

1910.1200(f)(5)  Except  as  provided  in  paragraphs  (f)(6)  and  (f)(7)  of  this 
section,  the  employer  shall  ensure  that  each  container  of  hazardous 
chemicals  In  the  workplace  is  labeled,  tagged  or  marked  with  the  fol- 
lowing Information: 

1910.1200(f)(5)(i)  Identity  of  the  hazardous  chemical(s)  contained 
therein:  and. 

1910.1200(f)(5)(H)  Appropriate  hazard  warnings,  or  alternatively, 
words,  pictures,  symbols,  or  combination  thereof,  which  provide  at 
least  general  information  regarding  the  hazards  of  the  chemicals,  and 
which,  in  conjunction  with  the  other  information  immediately  available 
to  employees  under  the  hazard  communication  program,  wall  provide 
employees  with  the  specific  information  regarding  the  physical  and 
health  hazards  of  the  hazardous  chemical. 

1 91 0. 1 200(0(6)  The  employer  may  use  signs,  placards,  process  sheets, 
batch  tickets,  operating  procedures,  or  other  such  written  materials 
in  lieu  of  affixing  labels  to  individual  stationary  process  containers, 
as  long  as  the  alternative  method  identifies  the  containers  to  which 
it  is  applicable  and  conveys  the  information  required  by  paragraph 
(f)(5)  of  this  section  to  be  on  a  label.  The  written  materials  shall  be 
readily  accessible  to  the  employees  in  their  work  area  throughout 
each  work  shift. 

1910.1200(0(7)  The  employer  is  not  required  to  label  portable  con- 
tainers into  which  hazardous  chemicals  are  transferred  from  labeled 
containers,  and  which  are  intended  only  for  the  immediate  use  of  the 
employee  who  performs  the  transfer.  For  purposes  of  this  section,  drugs 
which  are  dispensed  by  a  pharmacy  to  a  health  care  provider  for  direct 
administration  to  a  patient  are  exempted  from  labeling. 

1 91 0. 1 200(0(8)  The  employer  shall  not  remove  or  deface  existing  labels 
on  incoming  containers  of  hazardous  chemicals,  unless  the  container 
is  immediately  marked  with  the  required  information. 

1910.1200(0(9)  The  employer  shall  ensure  that  labels  or  other  forms 
of  warning  are  legible,  in  English,  and  prominently  displayed  on  the 
container,  or  readily  available  in  the  work  area  throughout  each  work 
shift.  Employers  having  employees  who  speak  other  languages  may 
add  the  information  in  their  language  to  the  material  presented,  as 
long  as  the  information  is  presented  in  English  as  well. 

1910.1200(0(10)  The  chemical  manufacturer,  importer,  distributor 
or  employer  need  not  affix  new  labels  to  comply  with  this  section  if 
existing  labels  already  convey  the  required  information. 

1910.1200(0(11)  Chemical  manufacturers,  importers,  distributors, 
or  employers  who  become  newly  aware  of  any  significant  informa- 
tion regarding  the  hazards  of  a  chemical  shall  revise  the  labels  for 
the  chemical  within  three  months  of  becoming  aware  of  the  new 


Information  i  abels  on tuners  "i  hazardous  ■  hemli  sis  shipped 

aftei  that  Unu  ihall  contain  the  new  information   If  the  chemical 
is  noi  i  in  Mm  K-  |  nod  in  ed  oi  Imported,  the  t  hemli  al  manuuu  tun  > 
Importers,  distributor,  or  employei  shall  add  the  Information  to 
the  label  before  the  chemical  is  shipped  oi  Introduced  Into  the 
workplai  i  again 

1010.1200(g)  Material  safety  data  sheets.  (1)  <  hemlcal  manulai 
rial  obtain  an  dew  lop  •■  matt  i  lal  asielj  dat 
hazardous  chemical  they  produi  e  or  Import  Employers  shall 
have  i  material  safety  data  shed  in  the  workplai  e  foi  eai  h  hazardous 

( 'hemli  al  which  they  use. 

1010.1200(g)(2)  Kadi  material  safety  data  sheet  shall  Ix-  In  KnglKh 

(although  the  employei  may  maintain  copies  in  other  languages  as 
weiii,  and  shall  (  ontaln  ,ii  least  the  following  Information 

1910.1200(g)(2)(i)  The  Identity  used  on  ihe  label,  and.  except  as  pro- 
vided loi  iii  paragraph  (1)  Ol  this  section  on  trade  secrets: 
1010.1200(g)(2)(i)(A)  If  the  hazardous  chemical  is  a  single  substance. 
lis  ,!i,  inn  al  and  common  ruunefs): 

1910.1200(g)(2)(i)(B)  If  the  hazardous  chemical  Is  a  mixture  which 
has  In  en  tested  as  a  whole  to  determine  Its  hazards,  the  chemical  and 
common  name(s)  ol  the  Ingredients  which  contribute  to  these  known 
hazards,  and  the  common  name(s)  of  the  mixture  Itself:  or. 

1910.1200(g)(2)(i)(C)  If  Ihe  hazardous  chemical  is  a  mixture  which  has 

not  been  tested  as  a  whole: 

1910.1200(g)(2)(i)(C)(f)  The  chemical  and  common  name(s)  of  all 
ingredients  which  have  been  determined  to  be  health  hazards,  and 
which  comprise  1%  or  greater  of  the  composli  inn.  except  that  chemicals 
Identified  as  carcinogens  under  paragraph  (d)  of  this  secUon  shall  be 
listed  if  the  concentrations  are  0. 1%  or  greater:  and. 

1910.1200(g)(2)(i)(C)f2)  The  chemical  and  common  name(s)  of  all 
ingredients  which  have  been  determined  to  be  health  hazards,  and 
which  comprise  less  than  1%  (0.1%  for  carcinogens)  of  the  mixture, 
if  there  is  evidence  that  the  ingredient(s)  could  be  released  from  the 
mixture  in  concentrations  which  would  exceed  an  established  OSHA 
permissible  exposure  limit  or  ACGIH  Threshold  Limit  Value,  or  could 
present  a  health  risk  to  employees;  and. 

1910.1200(g)(2)(i)(C)f3)  The  chemical  and  common  name(s)  of  all  in- 
gredients which  have  been  determined  to  present  a  physical  hazard 
when  present  in  the  mixture; 

1910.1200(g)(2)(ii)  Physical  and  chemical  characteristics  of  the  haz- 
ardous chemical  (such  as  vapor  pressure,  flash  point): 

1910.1200(g)(2)(iii)  The  physical  hazards  of  the  hazardous  chemical, 
including  the  potential  for  fire,  explosion,  and  reactivity; 

1910.1200(g)(2)(iv)  The  health  hazards  of  the  hazardous  chemical, 
including  signs  and  symptoms  of  exposure,  and  any  medical  condi- 
tions which  are  generally  recognized  as  being  aggravated  by  exposure 
to  the  chemical: 

1910.1200(g)(2)(v)  The  primary  route(s)  of  entry: 

1910.1200(g)(2)(vi)  The  OSHA  permissible  exposure  limit.  ACGIH 
Threshold  Limit  Value,  and  any  other  exposure  limit  used  or  recom- 
mended by  the  chemical  manufacturer,  importer,  or  employer  preparing 
the  material  safety  data  sheet,  where  available: 

1910.1200(g)(2)(vii)  Whether  the  hazardous  chemical  is  listed  in  the 
National  Toxicology  Program  (NTP)  Annual  Report  on  Carcinogens 
(latest  edition)  or  has  been  found  to  be  a  potential  carcinogen  in  the 
International  Agency  for  Research  on  Cancer  (IARC)  Monographs  (lat- 
est editions),  or  by  OSHA: 

1910.1200(g)(2)(viii)  Any  generally  applicable  precautions  for  safe 
handling  and  use  which  are  known  to  the  chemical  manufacturer. 
importer  or  employer  preparing  the  material  safety  data  sheet,  including 
appropriate  hygienic  practices,  protective  measures  during  repair  and 
maintenance  of  contaminated  equipment,  and  procedures  for  clean-up 
of  spills  and  leaks: 

1910.1200(g)(2)(ix)  Any  generally  applicable  control  measures  which 
are  known  to  the  chemical  manufacturer,  importer  or  employer  pre- 
paring the  material  safety  data  sheet,  such  as  appropriate  engineering 
controls,  work  pracUces.  or  personal  protecUve  equipment: 


OSHA  Standards  for  the  Construction  Industry 


53 


1910.1200(g)(2)(x)  Emergency  and  first  aid  procedures: 

1910.1200(g)(2)(xi)  The  date  of  preparation  of  the  material  safety 
data  sheet  or  the  last  change  to  it;  and, 

1910.1200(g)(2)(xii)  The  name,  address  and  telephone  number  of 
the  chemical  manufacturer,  importer,  employer  or  other  responsible 
party  preparing  or  distributing  the  material  safety  data  sheet,  who 
can  provide  additional  information  on  the  hazardous  chemical  and 
appropriate  emergency  procedures,  if  necessary. 

1910.1200(g)(3)  If  no  relevant  information  is  found  for  any  given  cat- 
egory on  the  material  safety  data  sheet,  the  chemical  manufacturer, 
importer  or  employer  preparing  the  materia]  safety  data  sheet  shall 
mark  it  to  indicate  that  no  applicable  information  was  found. 

1910.1200(g)(4)  Where  complex  mixtures  have  similar  hazards  and 
contents  (i.e..  the  chemical  ingredients  are  essentially  the  same,  but 
the  specific  composition  varies  from  mixture  to  mixture),  the  chemical 
manufacturer,  importer  or  employer  may  prepare  one  material  safety 
data  sheet  to  apply  to  all  of  these  similar  mixtures. 

1910.1200(g)(5)  The  chemical  manufacturer,  importer  or  employer 
preparing  the  material  safety  data  sheet  shall  ensure  that  the  infor- 
mation recorded  accurately  reflects  the  scientific  evidence  used  in 
making  the  hazard  determination.  If  the  chemical  manufacturer,  im- 
porter or  employer  preparing  the  material  safety  data  sheet  becomes 
newly  aware  of  any  significant  information  regarding  the  hazards  of 
a  chemical,  or  ways  to  protect  against  the  hazards,  this  new  infor- 
mation shall  be  added  to  the  material  safety  data  sheet  within  three 
months.  If  the  chemical  is  not  currently  being  produced  or  imported 
the  chemical  manufacturer  or  importer  shall  add  the  information  to 
the  material  safety  data  sheet  before  the  chemical  is  introduced  into 
the  workplace  again. 

191 0.1200(g)(6)(i)  Chemical  manufacturers  or  importers  shall  ensure 
that  distributors  and  employers  are  provided  an  appropriate  material 
safety  data  sheet  with  their  initial  shipment,  and  with  the  first  ship- 
ment after  a  material  safety  data  sheet  is  updated: 

1910.1200(g)(6)(H)  The  chemical  manufacturer  or  importer  shall  ei- 
ther provide  material  safety  data  sheets  with  the  shipped  containers 
or  send  them  to  the  distributor  or  employer  prior  to  or  at  the  time 
of  the  shipment: 

1910.1200(g)(6)(iii)  If  the  material  safety  data  sheet  is  not  provided 
with  a  shipment  that  has  been  labeled  as  a  hazardous  chemical,  the 
distributor  or  employer  shall  obtain  one  from  the  chemical  manu- 
facturer or  importer  as  soon  as  possible;  and. 

1910.1200(g)(6)(iv)  The  chemical  manufacturer  or  importer  shall 
also  provide  distributors  or  employers  with  a  material  safety  data 
sheet  upon  request. 

1910.1 200(g)(7)(i)  Distributors  shall  ensure  that  material  safety  data 
sheets,  and  updated  information,  are  provided  to  other  distributors 
and  employers  with  their  initial  shipment  and  with  the  first  shipment 
after  a  material  safety  data  sheet  is  updated; 

191 0.1 200(g)(7)(H)  The  distributor  shall  either  provide  material  safety 
data  sheets  with  the  shipped  containers,  or  send  them  to  the  other 
distributor  or  employer  prior  to  or  at  the  time  of  the  shipment: 

1910.1200(g)(7)(iii)  Retail  distributors  selling  hazardous  chemicals 
to  employers  having  a  commercial  account  shall  provide  a  material 
safety  data  sheet  to  such  employers  upon  request,  and  shall  post 
a  sign  or  otherwise  inform  them  that  a  material  safety  data  sheet 
is  available; 

1910.1200(g)(7)(iv)  Wholesale  distributors  selling  hazardous  chem- 
icals to  employers  over-the-counter  may  also  provide  material  safety 
data  sheets  upon  the  request  of  the  employer  at  the  time  of  the  over- 
the-counter  purchase,  and  shall  post  a  sign  or  otherwise  inform  such 
employers  that  a  material  safety  data  sheet  is  available: 

1910.1200(g)(7)(v)  If  an  employer  without  a  commercial  account 
purchases  a  hazardous  chemical  from  a  retail  distributor  not  required 
to  have  materia]  safety  data  sheets  on  file  (i.e..  the  retail  distributor 
does  not  have  commercial  accounts  and  does  not  use  the  materials), 
the  retail  distributor  shall  provide  the  employer,  upon  request,  with 
the  name,  address,  and  telephone  number  of  the  chemical  manu- 
facturer, importer,  or  distributor  from  which  a  material  safety  data 
sheet  can  be  obtained: 


1 910.1 200(g)(7)(vi)  Wholesale  distributors  shall  also  provide  ma- 
terial safety  data  sheets  to  employers  or  other  distributors  upon 
request:  and. 

1910.1200(g)(7)(vii)  Chemical  manufacturers,  importers,  and  dis- 
tributors need  not  provide  materia]  safety  data  sheets  to  retail  dis- 
tributors that  have  informed  them  that  the  retail  distributor  does  not 
sell  the  product  to  commercial  accounts  or  open  the  sealed  container 
to  use  it  in  their  own  workplaces. 

1910.1200(g)(8)  The  employer  shall  maintain  in  the  workplace  cop- 
ies of  the  required  material  safety  data  sheets  for  each  hazardous 
chemical,  and  shall  ensure  that  they  are  readily  accessible  during 
each  work  shift  to  employees  when  they  are  in  their  work  area(s). 
(Electronic  access,  microfiche,  and  other  alternatives  to  maintaining 
paper  copies  of  the  material  safety  data  sheets  are  permitted  as  long 
as  no  barriers  to  immediate  employee  access  in  each  workplace  are 
created  by  such  options.) 

1910.1200(g)(9)  Where  employees  must  travel  between  workplaces 
during  a  workshift.  i.e..  their  work  is  carried  out  at  more  than  one 
geographical  location,  the  material  safety  data  sheets  may  be  kept 
at  the  primary  workplace  facility.  In  this  situation,  the  employer 
shall  ensure  that  employees  can  immediately  obtain  the  required 
information  in  an  emergency. 

1910. 1200 (g)(10)  Material  safety  data  sheets  may  be  kept  in  any 
form,  including  operating  procedures,  and  may  be  designed  to  cover 
groups  of  hazardous  chemicals  in  a  work  area  where  it  may  be  more 
appropriate  to  address  the  hazards  of  a  process  rather  than  individual 
hazardous  chemicals.  However,  the  employer  shall  ensure  that  in  all 
cases  the  required  information  is  provided  for  each  hazardous  chemi- 
cal, and  is  readily  accessible  during  each  work  shift  to  employees 
when  they  are  in  in  their  work  area(s). 

1910.1200(g)(1 1)  Material  safety  data  sheets  shall  also  be  made 
readily  available,  upon  request,  to  designated  representatives  and  to 
the  Assistant  Secretary,  in  accordance  with  the  requirements  of  29 
CFR  1910.20(e).  The  Director  shall  also  be  given  access  to  material 
safety  data  sheets  in  the  same  manner. 

1910.1200(h)  Employee  information  and  training.  (1)  Employers 
shall  provide  employees  with  effective  information  and  training  on 
hazardous  chemicals  in  their  work  area  at  the  time  of  their  initial 
assignment,  and  whenever  a  new  physical  or  health  hazard  the  em- 
ployees have  not  previously  been  trained  about  is  introduced  into 
their  work  area.  Information  and  training  may  be  designed  to  cover 
categories  of  hazards  (e.g..  flammability.  carcinogenicity)  or  specific 
chemicals.  Chemical-specific  information  must  always  be  available 
through  labels  and  material  safety  data  sheets. 

1910.1200(h)(2)  Information.  Employees  shall  be  informed  of: 

1910.1200(h)(2)(i)  The  requirements  of  this  section: 

1910.1200(h)(2)(H)  Any  operations  in  their  work  area  where  haz- 
ardous chemicals  are  present:  and. 

1 91 0.1 200(h)(2)(iii)  The  location  and  availability  of  the  written  hazard 
communication  program,  including  the  required  list(s)  of  hazardous 
chemicals,  and  material  safety  data  sheets  required  by  this  section. 

1910.1200(h)(3)  Training.  Employee  training  shall  include  at  least: 

1910.1200(h)(3)(i)  Methods  and  observations  that  may  be  used  to 
detect  the  presence  or  release  of  a  hazardous  chemical  in  the  work 
area  (such  as  monitoring  conducted  by  the  employer,  continuous 
monitoring  devices,  visual  appearance  or  odor  of  hazardous  chem- 
icals when  being  released,  etc.): 

191 0.1200(h)(3)(H)  The  physical  and  health  hazards  of  the  chemicals 
in  the  work  area: 

1910.1200(h)(3)(iii)  The  measures  employees  can  take  to  protect 
themselves  from  these  hazards,  including  specific  procedures  the 
employer  has  implemented  to  protect  employees  from  exposure  to 
hazardous  chemicals,  such  as  appropriate  work  practices,  emergency 
procedures,  and  personal  protective  equipment  to  be  used;  and. 

1 91 0.1 200(h)(3)(iv)  The  details  of  the  hazard  communication  program 
developed  by  the  employer,  including  an  explanation  of  the  labeling 
system  and  the  material  safety  data  sheet,  and  how  employees  can 
obtain  and  use  the  appropriate  hazard  information. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


1010.1200(1)  Trade  secret*.  (1)  The  chemical  manufacturer.  Imports 
a  employe)  may  withhold  the  spet  ||"  i  hemfc  el  Identtly,  im  hiding  the 

chemical  name  and  other  apedft  IdenUflcaU Fa  hatardoua  chemical 

ii the  material  safety  data  sheet,  provided  thai 

ioio.i200(i)(i)(>)  The  claim  thai  the  tnibnnatlon  withheld  is  ■  trade 
bo  H-i  can  be  supported; 

ieio.i2oo(0(i)(i0  Information  contained  In  the  material  safety  data 
sheet  concerning  the  propertlea  and  effecta  of  the  hazardous  chemical 

Is  illsi  Ic 

ioio.i2OO(0(i)(iii)  rii<  material  safety  data  sheel  Indicates  thai  the 
s|>cciiii  chemical  Identity  la  being  withheld  .is  .>  trade  sei  ret;  and, 

ioio.i200(i)(i)(iv)  The  spedflc  chemical  Identtly  la  made  avail 
health  professionals,  employees,  and  designated  representatives  In 
accordance  with  ih<'  applicable  provisions  of  (his  paragraph. 

1910.1200(0(2)  Where  .i  treating  physician  a  nurse  determines  thai  .i 
medical  emergency  exists  and  the  spedflc  chemical  identity  oi  .>  has 
minus  chemical  la  necessary  for  emergency  or  first-aid  treatment,  the 
chemical  manufacturer,  Importer,  or  employer  shall  Immediately  disclose 
the  spedflc  chemical  Identity  ol  .i  trade  secret  ciiemical  to  that  treating 
physician  or  nurse,  regardleaa  of  the  existence  ol  .>  written  statemenl 
of  need  or  a  confidentiality  agreement.  The  chemical  manufacturer, 
importer,  or  employer  may  require  a  written  statement  of  need  and  con- 
fidentiality agreement.  In  accordance  with  the  provisions  of  paragraphs 
|i)  (3)  and  |4)  of  tills  section,  as  soon  as  circumstances  permit. 

1910.120O(l)(3)  In  non-emergency  situations,  a  chemical  manuf  u 
Importer,  or  employer  shall,  upon  request,  disclose  a  specific  chemical 
Identity,  otherwise  permitted  to  be  withheld  under  paragraph  (1)(I)  of 
this  section,  to  a  health  professional  (I.e..  physician,  industrial  hy- 
gtenlat  lexicologist,  epidemiologist,  or  occupational  health  nurse) 
providing  medical  or  other  occupational  health  services  to  exposed 
employee(s).  and  to  employees  or  designated  representatives,  if: 

191O.12OO(i)(3)(0  The  request  is  in  writing; 

1 91 0.1200(i)(3)(ii)  The  request  describes  with  reasonable  detail  one  or 
more  of  the  following  occupational  health  needs  for  the  information: 

1910.1200(i)(3)(ii)(A)  To  assess  the  hazards  of  the  chemicals  to  which 
employees  will  be  exposed: 

1910.1 200(i)(3)(ii)(B)  To  conduct  or  assess  sampling  of  the  workplace 
atmosphere  to  determine  employee  exposure  levels; 

1910.1200(i)(3)(ii)(C)  To  conduct  pre-asslgnment  or  periodic  medical 
surveillance  of  exposed  employees: 

1910.1200(i)(3)(ii)(D)  To  provide  medical  treatment  to  exposed  em- 
ployees: 

1910.1 200(i)(3)(ii)(E)  To  select  or  assess  appropriate  personal  protective 
equipment  for  exposed  employees: 

1 91 0.1 200(i)(3)(ii)(F)  To  design  or  assess  engineering  controls  or  other 
protective  measures  for  exposed  employees:  and. 

1910.1200(i)(3)(ii)(G)  To  conduct  studies  to  determine  the  health  ef- 
fects of  exposure. 

1910.1200(i)(3)(iii)  The  request  explains  in  detail  why  the  disclosure 
of  the  specific  chemical  identity  is  essential  and  that,  in  lieu  thereof, 
the  disclosure  of  the  following  information  to  the  health  professional, 
employee,  or  designated  representative,  would  not  satisfy  the  purposes 
described  in  paragraph  (i)(3)(ii)  of  this  section: 

1910.1200(i)(3)(iii)(A)  The  properties  and  effects  of  the  chemical: 

1910.1200(i)(3)(iii)(B)  Measures  for  controlling  workers'  exposure  to 
the  chemical; 

1910.1200(i)(3)(iii)(C)  Methods  of  monitoring  and  analyzing  worker 
exposure  to  the  chemical;  and. 

1910.1200(i)(3)(iii)(D)  Methods  of  diagnosing  and  treating  harmful 
exposures  to  the  chemical; 

1910.1200(i)(3)(iv)  The  request  includes  a  description  of  the  pro- 
cedures to  be  used  to  maintain  the  confidentiality  of  the  disclosed 
information:  and. 

1910.1200(i)(3)(v)  The  health  professional,  and  the  employer  or  con- 
tractor of  the  services  of  the  health  professional  (i.e..  downstream 
employer,  labor  organization,  or  individual  employee),  employee,  or 
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written  i  onfldenttanty  agreement 
thai  iii'  health  | in ifi salons!  emploj 

win  nut  us.  the  trade  set  ret  Information  i"i  an)  purpoai  othei  than  i in- 
health  net  d(a)  .isserteii  and  -<k"  c  nol  i"  release  the  Information  unda 

any  i  ii stances  othei  than  i"  <  I8HA  as  pro)  IdV  d  m  paragraph  (0(6) 

ut  ihis  section,  except  as  authorized  by  the  terms  "t  the  agn  i  men)  n 

by  the  i  hemli  .ii  manufai  hirer,  Importer,  oi  employe] 

1010.1200(0(4)  The  confidentiality  agn  emenl  authorized  by  paragraph 

(l)(3)(tV)  ol  Hits  sei  ll.iu 

1010.1200(I)(4)(I)  May  restrict  the  use  <,i  the  Information  to  tlx-  health 
purposes  Indicated  in  the  written  statemenl  ol  need; 

1010.1200(0(4)00  May  provide  i"i  appropriate  legal  remedies  in  the 

event  ul  ,i  Im  ii  h  of  the  agreement.  Ini  li »  Hi  ig  stipulation  of  a  reasonable 
pie  estimate  "I  likely  damages;  and. 

1010.1 200(i)(4)(ili)  May  not  Include  requirements  for  the  posting  of  a 
pen. ills  bond 

1010.1200(0(5)  Nothing  In  this  standard  Is  meant  to  preclude  the  par- 
ties from  pursuing  non  contractual  remedies  I"  the  extent  permitted 
by  law. 

1010.1200(0(6)  If  the  health  professional,  employee,  or  designated 
representative  receiving  the  I  rade  secret  Information  decides  that  there 
Is  a  need  to  disclose  It  to  OSHA.  the  chemical  manufacturer,  importer, 
or  employer  who  provided  the  Information  shall  be  Informed  by  the 
health  professional,  employee,  or  designated  representative  prior  to, 
or  at  the  same  time  as.  such  disclosure. 

1910.1200(i)(7)  If  the  chemical  manufacturer.  Importer,  or  employer 
denies  a  written  request  for  disclosure  of  a  specific  chemical  identity, 
the  denial  must: 

1910.1200(i)(7)(i)  Be  provided  to  the  health  professional,  employee,  or 
designated  representative,  within  thirty  days  of  the  request: 

1910.1200(0(7)00  Be  in  writing: 

1910.1200(i)(7)(iii)  Include  evidence  to  support  the  claim  that  the 

specific  chemical  identity  Is  a  trade  secret; 

1910.1200(i)(7)(iv)  State  the  specific  reasons  why  the  request  is  being 
denied:  and. 

1910.1200(i)(7)(v)  Explain  In  detail  how  alternative  information  may 
satisfy  the  specific  medical  or  occupational  health  need  without  re- 
vealing the  specific  chemical  identity. 

1910.1200(0(8)  The  health  professional,  employee,  or  designated  rep- 
resentative whose  request  for  information  is  denied  under  paragraph 
(0(3)  of  this  section  may  refer  the  request  and  the  written  denial  of  the 
request  to  OSHA  for  consideration. 

1910.1200(0(9)  When  a  health  professional,  employee,  or  designated 
representative  refers  the  denial  to  OSHA  under  paragraph  (i)(8)  of  this 
section.  OSHA  shall  consider  the  evidence  to  determine  if: 

191 0.1 2OO(i)(9)(0  The  chemical  manufacturer,  importer,  or  employer 
has  supported  the  claim  that  the  specific  chemical  idenUty  is  a 
trade  secret; 

1910.1200(i)(9)(ii)  The  health  professional,  employee,  or  designated 
representative  has  supported  the  claim  that  there  is  a  medical  or  oc- 
cupational health  need  for  the  information;  and. 

1910.1200(i)(9)(iii)  The  health  professional,  employee  or  designated 
representative  has  demonstrated  adequate  means  to  protect  the 
confidentiality. 

191 0.1 200(i)(1 0)(i)  If  OSHA  determines  that  the  specific  chemical 
identity  requested  under  paragraph  (0(3)  of  this  section  is  not  a  bona 
fide  trade  secret,  or  that  it  is  a  trade  secret,  but  the  requesting  health 
professional,  employee,  or  designated  representative  has  a  legitimate 
medical  or  occupational  health  need  for  the  information,  has  executed 
a  written  confidentiality  agreement,  and  has  shown  adequate  means 
to  protect  the  confidentiality  of  the  information,  the  chemical  manu- 
facturer, importer,  or  employer  will  be  subject  to  citation  by  OSHA. 
1910.1200(i)(10)(ii)  If  a  chemical  manufacturer,  importer,  or  employer 
demonstrates  to  OSHA  that  the  execution  of  a  confidentiality  agree- 
ment would  not  provide  sufficient  protection  against  the  potential  harm 
from  the  unauthorized  disclosure  of  a  trade  secret  specific  chemical 
identity,  the  Assistant  Secretary  may  issue  such  orders  or  impose 
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such  additional  limitations  or  conditions  upon  the  disclosure  of  the 
requested  chemical  information  as  may  be  appropriate  to  assure  that 
the  occupational  health  services  are  provided  without  an  undue  risk 
of  harm  to  the  chemical  manufacturer,  importer,  or  employer. 

1910.1 200(i)(1 1 )  If  a  citation  for  a  failure  to  release  specific  chemical 
identity  information  is  contested  by  the  chemical  manufacturer, 
importer,  or  employer,  the  matter  will  be  adjudicated  before  the 
Occupational  Safety  and  Health  Review  Commission  in  accordance 
with  the  Act's  enforcement  scheme  and  the  applicable  Commis- 
sion rules  of  procedure.  In  accordance  with  the  Commission  rules, 
when  a  chemical  manufacturer,  importer,  or  employer  continues 
to  withhold  the  information  during  the  contest,  the  Administrative 
Law  Judge  may  review  the  citation  and  supporting  documentation 
in  camera  or  issue  appropriate  orders  to  protect  the  confidentiality 
of  such  matters. 

1910.1200(i){12)  Notwithstanding  the  existence  of  a  trade  secret 
claim,  a  chemical  manufacturer,  importer,  or  employer  shall,  upon 
request,  disclose  to  the  Assistant  Secretary  any  information  which 
this  section  requires  the  chemical  manufacturer,  importer,  or  em- 
ployer to  make  available.  Where  there  is  a  trade  secret  claim,  such 
claim  shall  be  made  no  later  than  at  the  time  the  information  is 
provided  to  the  Assistant  Secretary  so  that  suitable  determinations 
of  trade  secret  status  can  be  made  and  the  necessary  protections 
can  be  implemented. 

1910.1200(i)(13)  Nothing  in  this  paragraph  shall  be  construed  as 
requiring  the  disclosure  under  any  circumstances  of  process  or  per- 
centage of  mixture  information  which  is  a  trade  secret. 

1 910.1 200(j)  Effective  dates.  Chemical  manufacturers,  importers, 
distributors,  and  employers  shall  be  in  compliance  with  all  provisions 
of  this  section  by  March  1 1.  1994. 

NOTE:  The  effective  date  of  the  clarification  that  the  exemption  of 
wood  and  wood  products  from  the  Hazard  Communication  standard 
in  paragraph  fb)(6)(iv)  only  applies  to  wood  and  wood  products  includ- 
ing lumber  which  will  not  be  processed,  where  the  manufacturer  or 
importer  can  establish  that  the  only  hazard  they  pose  to  employees 
is  the  potential  for  flammability  or  combustibility,  and  that  the  ex- 
emption does  not  apply  to  wood  or  wood  products  which  have  been 
treated  with  a  hazardous  chemical  covered  by  this  standard,  and 
wood  which  may  be  subsequently  sawed  or  cut  generating  dust  has 
been  stayed  from  March  11.  1994  to  August  1 1.  1994. 

APPENDIX  A  TO  §1910.1200— 

HEALTH  HAZARD  DEFINITIONS  (MANDATORY) 

Although  safety  hazards  related  to  the  physical  characteristics  of  a 
chemical  can  be  objectively  defined  in  terms  of  testing  requirements 
(e.g..  flammability).  health  hazard  definitions  are  less  precise  and 
more  subjective.  Health  hazards  may  cause  measurable  changes  in 
the  body — such  as  decreased  pulmonary  function.  These  changes 
are  generally  indicated  by  the  occurrence  of  signs  and  symptoms  in 
the  exposed  employees — such  as  shortness  of  breath,  a  non-mea- 
surable, subjective  feeling.  Employees  exposed  to  such  hazards  must 
be  apprised  of  both  the  change  in  body  function  and  the  signs  and 
symptoms  that  may  occur  to  signal  that  change. 

The  determination  of  occupational  health  hazards  is  complicated 
by  the  fact  that  many  of  the  effects  or  signs  and  symptoms  occur 
commonly  in  non-occupationally  exposed  populations,  so  that  ef- 
fects of  exposure  are  difficult  to  separate  from  normally  occurring 
illnesses.  Occasionally,  a  substance  causes  an  effect  that  is  rarely 
seen  in  the  population  at  large,  such  as  angiosarcomas  caused  by 
vinyl  chloride  exposure,  thus  making  it  easier  to  ascertain  that  the 
occupational  exposure  was  the  primary  causative  factor.  More  often, 
however,  the  effects  are  common,  such  as  lung  cancer.  The  situation 
is  further  complicated  by  the  fact  that  most  chemicals  have  not  been 
adequately  tested  to  determine  their  health  hazard  potential,  and 
data  do  not  exist  to  substantiate  these  effects. 

There  have  been  many  attempts  to  categorize  effects  and  to  define 
them  in  various  ways.  Generally,  the  terms  "acute"  and  "chronic"  are 
used  to  delineate  between  effects  on  the  basis  of  severity  or  duration. 
"Acute"  effects  usually  occur  rapidly  as  a  result  of  short-term  expo- 
sures, and  are  of  short  duration.  "Chronic"  effects  generally  occur 
as  a  result  of  long-term  exposure,  and  are  of  long  duration. 


The  acute  effects  referred  to  most  frequently  are  those  defined 
by  the  American  National  Standards  Institute  (ANSI)  standard 
for  Precautionary  Labeling  of  Hazardous  Industrial  Chemicals 
(Z129. 1-1988) — irritation,  corrosivity.  sensitization  and  lethal 
dose.  Although  these  are  important  health  effects,  they  do  not 
adequately  cover  the  considerable  range  of  acute  effects  which 
may  occur  as  a  result  of  occupational  exposure,  such  as,  for 
example,  narcosis. 

Similarly,  the  term  chronic  effect  is  often  used  to  cover  only  carcinog- 
enicity, teratogenicity,  and  mutagenicity.  These  effects  are  obviously 
a  concern  in  the  workplace,  but  again,  do  not  adequately  cover  the 
area  of  chronic  effects,  excluding,  for  example,  blood  dyscrasias  (such 
as  anemia),  chronic  bronchitis  and  liver  atrophy. 

The  goal  of  defining  precisely,  in  measurable  terms,  every  possible 
health  effect  that  may  occur  in  the  workplace  as  a  result  of  chemi- 
cal exposures  cannot  realistically  be  accomplished.  This  does  not 
negate  the  need  for  employees  to  be  informed  of  such  effects  and 
protected  from  them.  Appendix  B.  which  is  also  mandatory,  outlines 
the  principles  and  procedures  of  hazard  assessment. 

For  purposes  of  this  section,  any  chemicals  which  meet  any  of  the 
following  definitions,  as  determined  by  the  criteria  set  forth  in  Ap- 
pendix B  are  health  hazards.  However,  this  is  not  intended  to  be  an 
exclusive  categorization  scheme.  If  there  are  available  scientific  data 
that  involve  other  animal  species  or  test  methods,  they  must  also  be 
evaluated  to  determine  the  applicability  of  the  HCS.7 

1 .  Carcinogen:  A  chemical  is  considered  to  be  a  carcinogen  if: 

(a)  It  has  been  evaluated  by  the  International  Agency  for  Research 
on  Cancer  (1ARC).  and  found  to  be  a  carcinogen  or  potential  car- 
cinogen: or 

(b)  It  is  listed  as  a  carcinogen  or  potential  carcinogen  in  the  Annual 
Report  on  Carcinogens  published  by  the  National  Toxicology  Program 
(NTP)  (latest  edition):  or. 

(c)  It  is  regulated  by  OSHA  as  a  carcinogen. 

2.  Corrosive:  A  chemical  that  causes  visible  destruction  of,  or  irre- 
versible alterations  in.  living  tissue  by  chemical  action  at  the  site  of 
contact.  For  example,  a  chemical  is  considered  to  be  corrosive  if,  when 
tested  on  the  intact  skin  of  albino  rabbits  by  the  method  described  by 
the  U.S.  Department  of  Transportation  in  appendix  A  to  49  CFR  part 
173.  it  destroys  or  changes  irreversibly  the  structure  of  the  tissue  at 
the  site  of  contact  following  an  exposure  period  of  four  hours.  This 
term  shall  not  refer  to  action  on  inanimate  surfaces. 

3.  Highly  toxic:  A  chemical  falling  within  any  of  the  following 
categories: 

(a)  A  chemical  that  has  a  median  lethal  dose  (LD50)  of  50  milligrams 
or  less  per  kilogram  of  body  weight  when  administered  orally  to  albino 
rats  weighing  between  200  and  300  grams  each. 

(b)  A  chemical  that  has  a  median  lethal  dose  (LD50)  of  200  mil- 
ligrams or  less  per  kilogram  of  body  weight  when  administered  by 
continuous  contact  for  24  hours  (or  less  if  death  occurs  within  24 
hours)  with  the  bare  skin  of  albino  rabbits  weighing  between  two 
and  three  kilograms  each. 

(c)  A  chemical  that  has  a  median  lethal  concentration  (LC50)  in  air 
of  200  parts  per  million  by  volume  or  less  of  gas  or  vapor,  or  2  mil- 
ligrams per  liter  or  less  of  mist,  fume,  or  dust,  when  administered  by 
continuous  inhalation  for  one  hour  (or  less  if  death  occurs  within  one 
hour)  to  albino  rats  weighing  between  200  and  300  grams  each. 

4.  Irritant:  A  chemical,  which  is  not  corrosive,  but  which  causes  a 
reversible  inflammatory  effect  on  living  tissue  by  chemical  action  at 
the  site  of  contact.  A  chemical  is  a  skin  irritant  if.  when  tested  on  the 
intact  skin  of  albino  rabbits  by  the  methods  of  16  CFR  1500.41  for 
four  hours  exposure  or  by  other  appropriate  techniques,  it  results 
in  an  empirical  score  of  five  or  more.  A  chemical  is  an  eye  irritant 
if  so  determined  under  the  procedure  listed  in  16  CFR  1500.42  or 
other  appropriate  techniques. 

5.  Sensitizer:  A  chemical  that  causes  a  substantial  proportion  of 
exposed  people  or  animals  to  develop  an  allergic  reaction  in  normal 
tissue  after  repeated  exposure  to  the  chemical. 

6.  Toxic.  A  chemical  falling  within  any  of  the  following  categories: 
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i.ii  \ .  iii'iuic.ii  ih.ii  h.is  .1  median  lethal  doae  u  i • rmon  thi I 

milligram*  pa  kilogram  but  not  mon  than  500  mill  llogram 

ill  bod)  weight  when  adminlatered  orally  to  albino  rata  weighing  be 
tween  300  and  300  grams  i  ai  h 

ii>i  a  chemical  thai  has  ,i  dlan  lethal  do*   [LD50]  ol  more  than 

illllgrams  per  kllogi bul  nol  more  than  1,000  milligrams  pa 

kilogram  ol  bod)  weigh)  when  adminlatered  ii\  continuous  contai  i  foi 
24  hours  (or  |i  I  hours)  with  the  bare  akin  ol 

alb abblta  weighing  between  two  and  three  kilograms  eai  h 

(c)  A  chemical  that  haa  a  median  lethal  oonoa  0)  In  air  of  more 

than  200  parts  per  million  bul  nol  more  than  2,000  parts  pa  million  b) 
miIi  line  ni  gas  or  vapor,  or  more  than  two  milligrams  per  litei  bul  no 
than  30  milligrams  pa  litei  ol  mist  fume,  or  dust,  when  adminlatered 
by  continuous  Inhalation  for  one  hour  (or  less  m  death  occurs  within  one 
hour)  in  albino  rats  weighing  between  300  and  300  grams  eai  h 

,'    Target  organ  effects 

rii<-  following  1^  -i  target  organ  categorization  ol  effei  is  which  m 
cur,  Including  examples  ol  signs  and  symptoms  and  chemli  als  which 
have  been  found  to  cause  such  effects.  These  examples  are  presented 
in  Illustrate  thi  rang  and  diversity  ol  effects  and  hazards  found  In 
the  workplace,  and  the  broad  scope  employers  musl  consider  In  tins 
area,  bul  are  not  Intended  to  be  all  Inclusive. 

a.  Hepatotaxlns:  Chemicals  which  produce  liver  rt«m«g>  Signs  & 
Symptoms:  Jaundice;  liver  enlargement 

Chemicals:  Carbon  tetrachloride;  nltrosamlnee 

b.  Nephrotoxins:  Chemicals  which  produce  kidney  damage  Signs  & 
Symptoms:  Edema;  proteinuria 

Chemicals;  Halogenated  hydrocarbons:  uranium 

C.  Neurotoxins:  Chemicals  which  produce  their  primary  toxic  effects 
on  the  ncnous  system 

Signs  &  Symptoms:  Narcosis:  behavioral  changes;  decrease  in  mo- 
tor (unctions 

Chemicals:  Mercury:  carbon  disulfide 

d.  Agents  which  act  on  the  blood  or  hematopoietic  system:  Decrease 
hemoglobin  function;  deprive  the  body  tissues  of  oxygen 

Signs  &  Symptoms:  Cyanosis:  loss  of  consciousness 

Chemicals:  Carbon  monoxide:  cyanides 

e.  Agents  which  damage  the  lung:  Chemicals  which  irritate  or  damage 
pulmonary  tissue 

Signs  &  Symptoms:  Cough:  tightness  in  chest:  shortness  of  breath 

Chemicals:  Silica;  asbestos 

f.  Reproductive  toxins:  Chemicals  which  affect  the  reproductive  ca- 
pabilities Including  chromosomal  damage  (mutations)  and  effects  on 
fetuses  (teratogenesis) 

Signs  8l  Symptoms:  Birth  defects:  sterility 

Chemicals:  Lead:  DBCP 

g.  Cutaneous  hazards:  Chemicals  which  affect  the  dermal  layer  of 
the  body 

Signs  &  Symptoms:  Defatung  of  the  skin;  rashes:  irritation 

Chemicals:  Ketones:  chlorinated  compounds 

h.  Eye  hazards:  Chemicals  which  affect  the  eye  or  visual  capacity 

Signs  &  Symptoms:  Conjunctivitis:  corneal  damage 

Chemicals:  Organic  solvents;  acids 

APPENDIX  B  TO  §1910.1200— 

HAZARD  DETERMINATION  (MANDATORY) 

The  quality  of  a  hazard  communication  program  is  largely  dependent 
upon  the  adequacy  and  accuracy  of  the  hazard  determination.  The 
hazard  determination  requirement  of  this  standard  is  performance- 
oriented.  Chemical  manufacturers,  importers,  and  employers  evalu- 
ating chemicals  are  not  required  to  follow  any  specific  methods  for 
determining  hazards,  but  they  must  be  able  to  demonstrate  that  they 
have  adequately  ascertained  the  hazards  of  the  chemicals  produced  or 
imported  in  accordance  with  the  criteria  set  forth  in  this  Appendix. 


Hazard  i  proi  ess  whli  on  the  profi 

nl  ni  the  iv. iin.ii.it  |i.itiii  ni. ith,  in  Hi.  an  ■  ol  ■  hrona  hazards 
tin-  |m  tin i iii. mi .  orientation  ol  the  hazard  di  U  rminatlon  does  nut  di 
ininisii  i  in-  duty  ni  tin  <  l  hi  1 1 1,  .ii  iii.itnii.il  turei  Importei  oi  i  mployei 
in  conduct  i  thorough  evaluation  examining  all  relevant  data  and 
producing  s  scientifically  defensible  evaluation  Foi  purposes  ol  this 
standard  thi  following  i  riterla  shall  i»  used  In  making  hazan 
tttiti.iiii.il ■  tii.it  meet  the  requirements  ol  tiiis  si. mil. mi 

i  t  ni,  tnogenlt  Uy:  As  dew  ribed  In  paragraph  (d)(4)  ol  ilns  s<i  tlon  and 
Appendix  A  "i  litis  section,  ■  >  determination  by  the  National  Toxicol 
ngv  Program,  the  International  Agency  inr  Resean  h  on  <  am 
( tsiiA  tii.it  .i  i  in-iiiii  .ii  is  .i  i  .in  inogen  or  potential  <  an  Inogen  will  be 
considered  conclusive  evident  e  for  purposes  ol  ilns  section  in  addl 
all  available  sdenttfii  data  nldty  must  be 

evaluated  In  ai  cordance  with  the  prw  Islons  nl  this  Appendix  and  the 
requirements  ol  the  rule 

2.  Hunuin  data  Where  available,  epidemiological  studies  and  ■ 
iKirts  ni  adverse  health  effects  shall  be  •  onaldered  In  the  evaluation. 

maldatcu  Human  evidence  ol  health  effects  In  exposed  popu 
rally  nol  available  Inr  the  majority  ol  chemicals  produced 
or  used  in  the  workplace.  Therefore,  the  available  results  ol  Ioxh  ol 

in  animal  populations  sh.iii  be  used  to  predict  the  health  d 
fects  iit.it  ma)  be  experienced  by  exposed  workers,  in  particular,  the 
definitions  ol  certain  acute  hazards  refer  to  specific  animal  testing 
results  (see  Appendix  A). 

4.  Adequacy  andn  porting  o)  data.  The  results  of  any  studies  which  are 
designed  and  conducted  ai  i  nnlitm  to  established  si  ienUAi  principles, 
and  which  report  statistically  significant  conclusions  regarding  the 
health  effects  of  a  chemical,  shall  be  a  sufficient  basis  for  a  hazard 
determination  and  reported  on  any  material  safety  data  sheet.  In  vitro 
studies  alone  generally  do  not  form  the  basis  for  a  definitive  Boding 
of  hazard  under  the  HCS  since  they  have  a  positive  or  negative  result 
rather  than  a  statistically  significant  finding. 

The  chemical  manufacturer,  importer,  or  employer  may  also  report 
the  results  of  other  scientifically  valid  studies  which  tend  to  refute 
the  findings  of  hazard. 

APPENDIX  C  TO  §1910.1200— 

INFORMATION  SOURCES  (ADVISORY)  [Reserved] 

(Appendix  C  to  §1910.1200  removed  at  61  FR  9245.  Mar.  7.  1996. 
effective  May  6.  1996.1 

APPENDIX  D  TO  §1910.1200— DEFINITION 
OF  "TRADE  SECRET"  (MANDATORY) 

The  following  is  a  reprint  of  the  Restatement  of  Torts  section  757. 
comment  b(1939): 

b.  Definition  of  trade  secret  A  trade  secret  may  consist  of  any  formula, 
pattern,  device  or  compilation  of  information  which  is  used  in  one's  busi- 
ness, and  which  gives  him  an  opportunity  to  obtain  an  advantage  over 
competitors  who  do  not  know  or  use  it.  It  may  be  a  formula  for  a  chemical 
compound,  a  process  of  manufacturing,  treating  or  preserving  materials, 
a  pattern  for  a  machine  or  other  device,  or  a  list  of  customers.  It  differs 
from  other  secret  information  in  a  business  (see  s759  of  the  Restatement 
of  Torts  which  is  not  included  in  this  Appendix)  in  that  it  is  not  simply 
information  as  to  single  or  ephemeral  events  in  the  conduct  of  the  busi- 
ness, as.  for  example,  the  amount  or  other  terms  of  a  secret  bid  for  a 
contract  or  the  salary  of  certain  employees,  or  the  security  investments 
made  or  contemplated,  or  the  date  fixed  for  the  announcement  of  a  new 
policy  or  for  bringing  out  a  new  model  or  the  like.  A  trade  secret  is  a 
process  or  device  for  continuous  use  in  the  operations  of  the  business. 
Generally  it  relates  to  the  production  of  goods,  as.  for  example,  a  machine 
or  formula  for  the  production  of  an  article.  It  may.  however,  relate  to  the 
sale  of  goods  or  to  other  operations  in  the  business,  such  as  a  code  for 
determining  discounts,  rebates  or  other  concessions  in  a  price  list  or 
catalogue,  or  a  list  of  specialized  customers,  or  a  method  of  bookkeeping 
or  other  office  management. 

Secrecy.  The  subject  matter  of  a  trade  secret  must  be  secret.  Matters 
of  public  knowledge  or  of  general  knowledge  in  an  industry  cannot  be 
appropriated  by  one  as  his  secret.  Matters  which  are  completely  dis- 
closed by  the  goods  which  one  markets  cannot  be  his  secret.  Substan- 
tially, a  trade  secret  is  known  only  in  the  particular  business  in  which 
it  is  used.  It  is  not  requisite  that  only  the  proprietor  of  the  business 
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know  it.  He  may.  without  losing  his  protection,  communicate  it  to 
employees  involved  in  its  use.  He  may  likewise  communicate  it  to 
others  pledged  to  secrecy.  Others  may  also  know  of  it  independently, 
as.  for  example,  when  they  have  discovered  the  process  or  formula 
by  independent  invention  and  are  keeping  it  secret.  Nevertheless,  a 
substantial  element  of  secrecy  must  exist,  so  that,  except  by  the  use 
of  improper  means,  there  would  be  difficulty  in  acquiring  the  infor- 
mation. An  exact  definition  of  a  trade  secret  is  not  possible.  Some 
factors  to  be  considered  in  determining  whether  given  information 
is  one's  trade  secret  are:  (1)  The  extent  to  which  the  information  is 
known  outside  of  his  business:  (2)  the  extent  to  which  it  is  known 
by  employees  and  others  involved  in  his  business;  (3)  the  extent 
of  measures  taken  by  him  to  guard  the  secrecy  of  the  information; 
(4)  the  value  of  the  information  to  him  and  his  competitors;  (5)  the 
amount  of  effort  or  money  expended  by  him  in  developing  the  infor- 
mation: (6)  the  ease  or  difficulty  with  which  the  information  could 
be  properly  acquired  or  duplicated  by  others. 

Novelty  and  prior  art  A  trade  secret  may  be  a  device  or  process  which  is 
patentable:  but  it  need  not  be  that.  It  may  be  a  device  or  process  which 
is  clearly  anticipated  in  the  prior  art  or  one  which  is  merely  a  mechanical 
improvement  that  a  good  mechanic  can  make.  Novelty  and  invention 
are  not  requisite  for  a  trade  secret  as  they  are  for  patentability.  These 
requirements  are  essential  to  patentability  because  a  patent  protects 
against  unlicensed  use  of  the  patented  device  or  process  even  by  one 
who  discovers  it  properly  through  independent  research.  The  patent 
monopoly  is  a  reward  to  the  inventor.  But  such  is  not  the  case  with  a 
trade  secret.  Its  protection  is  not  based  on  a  policy  of  rewarding  or  oth- 
erwise encouraging  the  development  of  secret  processes  or  devices.  The 
protection  is  merely  against  breach  of  faith  and  reprehensible  means  of 
learning  another's  secret.  For  this  limited  protection  it  is  not  appropriate 
to  require  also  the  kind  of  novelty  and  invention  which  is  a  requisite  of 
patentability.  The  nature  of  the  secret  is.  however,  an  important  factor 
in  determining  the  kind  of  relief  that  is  appropriate  against  one  who 
is  subject  to  liability  under  the  rule  stated  in  this  Section.  Thus,  if  the 
secret  consists  of  a  device  or  process  which  is  a  novel  invention,  one 
who  acquires  the  secret  wrongfully  is  ordinarily  enjoined  from  further 
use  of  it  and  is  required  to  account  for  the  profits  derived  from  his  past 
use.  If.  on  the  other  hand,  the  secret  consists  of  mechanical  improve- 
ments that  a  good  mechanic  can  make  without  resort  to  the  secret, 
the  wrongdoer's  liability  may  be  limited  to  damages,  and  an  injunction 
against  future  use  of  the  improvements  made  with  the  aid  of  the  secret 
may  be  inappropriate. 

APPENDIX  E  TO  §1910.1200— (ADVISORY)— 
GUIDELINES  FOR  EMPLOYER  COMPLIANCE 

The  Hazard  Communication  Standard  (HCS)  is  based  on  a  simple 
concept — that  employees  have  both  a  need  and  a  right  to  know  the 
hazards  and  identities  of  the  chemicals  they  are  exposed  to  when 
working.  They  also  need  to  know  what  protective  measures  are  avail- 
able to  prevent  adverse  effects  from  occurring.  The  HCS  is  designed 
to  provide  employees  with  the  information  they  need. 

Knowledge  acquired  under  the  HCS  will  help  employers  provide  safer 
workplaces  for  their  employees.  When  employers  have  information 
about  the  chemicals  being  used,  they  can  take  steps  to  reduce  ex- 
posures, substitute  less  hazardous  materials,  and  establish  proper 
work  practices.  These  efforts  will  help  prevent  the  occurrence  of 
work-related  illnesses  and  injuries  caused  by  chemicals. 

The  HCS  addresses  the  issues  of  evaluating  and  communicating  haz- 
ards to  workers.  Evaluation  of  chemical  hazards  involves  a  number 
of  technical  concepts,  and  is  a  process  that  requires  the  professional 
judgment  of  experienced  experts.  That's  why  the  HCS  is  designed  so 
that  employers  who  simply  use  chemicals,  rather  than  produce  or 
import  them,  are  not  required  to  evaluate  the  hazards  of  those  chem- 
icals. Hazard  determination  is  the  responsibility  of  the  producers  and 
importers  of  the  materials.  Producers  and  importers  of  chemicals  are 
then  required  to  provide  the  hazard  information  to  employers  that 
purchase  their  products. 

Employers  that  don't  produce  or  import  chemicals  need  only  focus 
on  those  parts  of  the  rule  that  deal  with  establishing  a  workplace 
program  and  communicating  information  to  their  workers.  This 
appendix  is  a  general  guide  for  such  employers  to  help  them 
determine  what's  required  under  the  rule.  It  does  not  supplant 
or  substitute  for  the  regulatory  provisions,  but  rather  provides  a 


simplified  outline  of  the  steps  an  average  employer  would  follow  to 
meet  those  requirements. 

1.  Becoming  Familiar  With  The  Rule. 
OSHA  has  provided  a  simple  summary  of  the  HCS  in  a  pamphlet 
entitled  "Chemical  Hazard  Communication."  OSHA  Publication 
Number  3084.  Some  employers  prefer  to  begin  to  become  familiar 
with  the  rule's  requirements  by  reading  this  pamphlet.  A  copy  may 
be  obtained  from  your  local  OSHA  Area  Office,  or  by  contacting  the 
OSHA  Publications  Office  at  (202)  523-9667. 

The  standard  is  long,  and  some  parts  of  it  are  technical,  but  the  basic 
concepts  are  simple.  In  fact,  the  requirements  reflect  what  many  em- 
ployers have  been  doing  for  years.  You  may  find  that  you  are  already 
largely  in  compliance  with  many  of  the  provisions,  and  will  simply  have 
to  modify  your  existing  programs  somewhat.  If  you  are  operating  in  an 
OSHA-approved  State  Plan  State,  you  must  comply  with  the  State's 
requirements,  which  may  be  different  than  those  of  the  Federal  rule. 
Many  of  the  State  Plan  States  had  hazard  communication  or  "right- 
to-know"  laws  prior  to  promulgation  of  the  Federal  rule.  Employers 
in  State  Plan  States  should  contact  their  State  OSHA  offices  for  more 
information  regarding  applicable  requirements. 

The  HCS  requires  information  to  be  prepared  and  transmitted  re- 
garding all  hazardous  chemicals.  The  HCS  covers  both  physical  haz- 
ards (such  as  flammability).  and  health  hazards  (such  as  irritation, 
lung  damage,  and  cancer).  Most  chemicals  used  in  the  workplace 
have  some  hazard  potential,  and  thus  will  be  covered  by  the  rule. 
One  difference  between  this  rule  and  many  others  adopted  by  OSHA 
is  that  this  one  is  performance -oriented.  That  means  that  you  have 
the  flexibility  to  adapt  the  rule  to  the  needs  of  your  workplace,  rather 
than  having  to  follow  specific,  rigid  requirements.  It  also  means  that 
you  have  to  exercise  more  judgment  to  implement  an  appropriate 
and  effective  program. 

The  standard's  design  is  simple.  Chemical  manufacturers  and  im- 
porters must  evaluate  the  hazards  of  the  chemicals  they  produce 
or  import.  Using  that  information,  they  must  then  prepare  labels 
for  containers,  and  more  detailed  technical  bulletins  called  material 
safety  data  sheets  (MSDS). 

Chemical  manufacturers,  importers,  and  distributors  of  hazardous 
chemicals  are  all  required  to  provide  the  appropriate  labels  and 
material  safety  data  sheets  to  the  employers  to  which  they  ship  the 
chemicals.  The  information  is  to  be  provided  automatically.  Every 
container  of  hazardous  chemicals  you  receive  must  be  labeled, 
tagged,  or  marked  with  the  required  information.  Your  suppliers 
must  also  send  you  a  properly  completed  material  safety  data  sheet 
(MSDS)  at  the  time  of  the  first  shipment  of  the  chemical,  and  with  the 
next  shipment  after  the  MSDS  is  updated  with  new  and  significant 
information  about  the  hazards. 

You  can  rely  on  the  information  received  from  your  suppliers.  You 
have  no  independent  duty  to  analyze  the  chemical  or  evaluate  the 
hazards  of  it. 

Employers  that  "use"  hazardous  chemicals  must  have  a  program 
to  ensure  the  information  is  provided  to  exposed  employees.  "Use" 
means  to  package,  handle,  react,  or  transfer.  This  is  an  intentionally 
broad  scope,  and  includes  any  situation  where  a  chemical  is  present 
in  such  a  way  that  employees  may  be  exposed  under  normal  condi- 
tions of  use  or  in  a  foreseeable  emergency. 

The  requirements  of  the  rule  that  deal  specifically  with  the  hazard 
communication  program  are  found  in  this  section  in  paragraphs  (e). 
written  hazard  communication  program;  (f).  labels  and  other  forms 
of  warning:  (g).  material  safety  data  sheets;  and  (h).  employee  infor- 
mation and  training.  The  requirements  of  these  paragraphs  should 
be  the  focus  of  your  attention.  Concentrate  on  becoming  familiar 
with  them,  using  paragraphs  (b),  scope  and  application,  and  (c).  defi- 
nitions, as  references  when  needed  to  help  explain  the  provisions. 

There  are  two  types  of  work  operations  where  the  coverage  of  the  rule 
is  limited.  These  are  laboratories  and  operations  where  chemicals  are 
only  handled  in  sealed  containers  (e.g.,  a  warehouse).  The  limited 
provisions  for  these  workplaces  can  be  found  in  paragraph  (b)  of  this 
section,  scope  and  application.  Basically,  employers  having  these  types 
of  work  operations  need  only  keep  labels  on  containers  as  they  are 
received;  maintain  material  safety  data  sheets  that  are  received,  and 
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2.  Identify  Responsible  Staff 
Hazard  communication  la  going  to  in-  a  continuing  program  in  your 
faculty,  Compliance  With  the  HCS  Is  not  a  "one  shot  deal."  In  order  to 
have  a  successful  program,  ii  will  be  necessary  to  assign  responsibility 
lor  both  the  initial  and  ongoing  activities  that  have  to  be  undertaken 
to  .  omply  with  the  rule  In  some  cases,  these  activities  may  already 
be  part  of  current  Job  assignments.  For  example,  site  supervisors  are 
frequently  responsible  for  on-the-job  training  sessions.  Early  iden- 
tilicatinn  nt  tin-  responsible  employees,  and  involvement  of  them  in 
the  development  ol  your  plan  of  action,  will  result  in  a  more  effective 
program  design.  Evaluation  of  the  effectiveness  of  your  program  will 
also  be  enhanced  by  involvement  of  affected  employees. 

For  any  safety  and  health  program,  success  depends  on  commitment 
at  every  level  of  the  organization.  This  is  particularly  true  for  hazard 
communication,  where  success  requires  a  change  in  behavior.  This  will 
only  occur  if  employers  understand  the  program,  and  are  committed  to 
its  success,  and  if  employees  are  motivated  by  the  people  presenting 
the  information  to  them. 

3.  Identify  Hazardous  Chemicals  in  the  Workplace. 
The  standard  requires  a  list  of  hazardous  chemicals  in  the  workplace 
as  part  of  the  written  hazard  communication  program.  The  list  will 
eventually  serve  as  an  inventory  of  everything  for  which  an  MSDS  must 
be  maintained.  At  this  point,  however,  preparing  the  list  will  help  you 
complete  the  rest  of  the  program  since  it  will  give  you  some  idea  of  the 
scope  of  the  program  required  for  compliance  in  your  facility. 

The  best  way  to  prepare  a  comprehensive  list  is  to  survey  the  work- 
place. Purchasing  records  may  also  help,  and  certainly  employers 
should  establish  procedures  to  ensure  that  in  the  future  purchasing 
procedures  result  in  MSDSs  being  received  before  a  material  is  used 
in  the  workplace. 

The  broadest  possible  perspective  should  be  taken  when  doing  the 
survey.  Sometimes  people  think  of  "chemicals"  as  being  only  liquids  in 
containers.  The  HCS  covers  chemicals  in  all  physical  forms — liquids, 
solids,  gases,  vapors,  fumes,  and  mists — whether  they  are  "contained" 
or  not.  The  hazardous  nature  of  the  chemical  and  the  potential  for 
exposure  are  the  factors  which  determine  whether  a  chemical  is  cov- 
ered. If  it's  not  hazardous,  it's  not  covered.  If  there  is  no  potential 
for  exposure  (e.g..  the  chemical  is  inextricably  bound  and  cannot  be 
released),  the  rule  does  not  cover  the  chemical. 

Look  around.  Identify  chemicals  in  containers,  including  pipes,  but  also 
think  about  chemicals  generated  in  the  work  operations.  For  example, 
welding  fumes,  dusts,  and  exhaust  fumes  are  all  sources  of  chemical 
exposures.  Read  labels  provided  by  suppliers  for  hazard  information. 
Make  a  list  of  all  chemicals  in  the  workplace  that  are  potentially  haz- 
ardous. For  your  own  information  and  planning,  you  may  also  want 
to  note  on  the  list  the  location(s)  of  the  products  within  the  workplace, 
and  an  indication  of  the  hazards  as  found  on  the  label.  This  will  help 
you  as  you  prepare  the  rest  of  your  program. 

Paragraph  fb)  of  this  section,  scope  and  application,  includes  exemptions 
for  various  chemicals  or  workplace  situations.  After  compiling  the  com- 
plete list  of  chemicals,  you  should  review  paragraph  (b)  of  this  section 
to  determine  if  any  of  the  items  can  be  eliminated  from  the  list  because 
they  are  exempted  materials.  For  example,  food,  drugs,  and  cosmetics 
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have  nol  received  an  MSDS.  The  MSDS  provides  Information  you 
need  to  ensure  proper  protective  measures  are  Implemented  prior 
to  exposure. 

4.  Preparing  and  Implementing  a 
Hazard  Communication  Program 
All  workplaces  where  employees  are  exposed  to  hazardous  chemicals 
must  have  a  written  plan  which  describes  how  the  standard  will  be 
Implemented  In  that  facility,  ("reparation  of  a  plan  is  not  Just  a  paper 
exercise — all  of  the  elements  musi  be  Implemented  In  the  workplace 
in  order  to  be  in  compliance  with  the  rule.  See  paragraph  (e)  of  this 
section  for  the  specific  requirements  regarding  written  hazard  com- 
munication programs.  The  only  work  operations  which  do  not  have 
to  comply  with  the  written  plan  requirements  are  laboratories  and 
work  operations  where  employees  only  handle  chemicals  In  sealed 
containers.  See  paragraph  (b)  of  this  section,  scope  and  application, 
for  the  specific  requirements  for  these  two  types  of  workplaces. 

The  plan  does  not  have  to  be  lengthy  or  complicated  li  is  intended  to 
be  a  blueprint  for  Implementation  of  your  program — an  assurance  that 
all  aspects  of  the  requirements  have  been  addressed. 

Many  trade  associations  and  other  professional  groups  have  provided 
sample  programs  and  other  assistance  materials  to  affected  employers. 
These  have  been  very  helpful  to  many  employers  since  they  tend  to  be 
tailored  to  the  particular  industry  involved.  You  may  wish  to  Investigate 
whether  your  industry  trade  groups  have  developed  such  materials. 

Although  such  general  guidance  may  be  helpful,  you  must  remember 
that  the  written  program  has  to  reflect  what  you  are  doing  in  your 
workplace.  Therefore,  if  you  use  a  generic  program  it  must  be  adapted 
to  address  the  facility  it  covers.  For  example,  the  written  plan  must  list 
the  chemicals  present  at  the  site,  indicate  who  is  to  be  responsible  for 
the  various  aspects  of  the  program  in  your  facility,  and  indicate  where 
written  materials  will  be  made  available  to  employees. 

If  OSHA  inspects  your  workplace  for  compliance  with  the  HCS.  the 
OSHA  compliance  officer  will  ask  to  see  your  written  plan  at  the  outset 
of  the  inspection.  In  general,  the  following  items  will  be  considered  in 
evaluating  your  program. 

The  written  program  must  describe  how  the  requirements  for  labels 
and  other  forms  of  warning,  material  safety  data  sheets,  and  employee 
information  and  training,  are  going  to  be  met  in  your  facility.  The  fol- 
lowing discussion  provides  the  type  of  information  compliance  officers 
will  be  looking  for  to  decide  whether  these  elements  of  the  hazard 
communication  program  have  been  properly  addressed: 

A.  Labels  and  Other  Forms  of  Warning 
In-plant  containers  of  hazardous  chemicals  must  be  labeled,  tagged, 
or  marked  with  the  identity  of  the  material  and  appropriate  hazard 
warnings.  Chemical  manufacturers,  importers,  and  distributors  are 
required  to  ensure  that  every  container  of  hazardous  chemicals  they 
ship  is  appropriately  labeled  with  such  information  and  with  the  name 
and  address  of  the  producer  or  other  responsible  party.  Employers  pur- 
chasing chemicals  can  rely  on  the  labels  provided  by  their  suppliers.  If 
the  material  is  subsequently  transferred  by  the  employer  from  a  labeled 
container  to  another  container,  the  employer  will  have  to  label  that 
container  unless  it  is  subject  to  the  portable  container  exemption.  See 
paragraph  (f)  of  this  section  for  specific  labeling  requirements. 

The  primary  information  to  be  obtained  from  an  OSHA-required  label  is  an 
identity  for  the  material,  and  appropriate  hazard  warnings.  The  identity  is 
any  term  which  appears  on  the  label,  the  MSDS.  and  the  list  of  chemicals. 
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and  thus  links  these  three  sources  of  information.  The  identity  used  by 
the  supplier  may  be  a  common  or  trade  name  ("Black  Magic  Formula"), 
or  a  chemical  name  (1.1.1.  -trichloroethane) .  The  hazard  warning  is  a 
brief  statement  of  the  hazardous  effects  of  the  chemical  ("flammable." 
"causes  lung  damage").  Labels  frequently  contain  other  information, 
such  as  precautionary  measures  ("do  not  use  near  open  flame"),  but 
this  information  is  provided  voluntarily  and  is  not  required  by  the  rule. 
Labels  must  be  legible,  and  prominently  displayed.  There  are  no  specific 
requirements  for  size  or  color,  or  any  specified  text. 

With  these  requirements  in  mind,  the  compliance  officer  will  be  look- 
ing for  the  following  types  of  information  to  ensure  that  labeling  will 
be  properly  implemented  in  your  facility: 

1.  Designation  of  person(s)  responsible  for  ensuring  labeling  of  in- 
plant  containers: 

2.  Designation  of  person(s)  responsible  for  ensuring  labeling  of  any 
shipped  containers: 

3.  Description  of  labeling  system(s)  used: 

4.  Description  of  written  alternatives  to  labeling  of  in-plant  containers 
(if  used);  and. 

5.  Procedures  to  review  and  update  label  information  when  necessary. 

Employers  that  are  purchasing  and  using  hazardous  chemicals — rath- 
er than  producing  or  distributing  them — will  primarily  be  concerned 
with  ensuring  that  every  purchased  container  is  labeled.  If  materials 
are  transferred  into  other  containers,  the  employer  must  ensure  that 
these  are  labeled  as  well,  unless  they  fall  under  the  portable  container 
exemption  (paragraph  (f)(7)  of  this  section).  In  terms  of  labeling  sys- 
tems, you  can  simply  choose  to  use  the  labels  provided  by  your  suppli- 
ers on  the  containers.  These  will  generally  be  verbal  text  labels,  and  do 
not  usually  include  numerical  rating  systems  or  symbols  that  require 
special  training.  The  most  important  thing  to  remember  is  that  this 
is  a  continuing  duty — all  in-plant  containers  of  hazardous  chemicals 
must  always  be  labeled.  Therefore,  it  is  important  to  designate  some- 
one to  be  responsible  for  ensuring  that  the  labels  are  maintained  as 
required  on  the  containers  in  your  facility,  and  that  newly  purchased 
materials  are  checked  for  labels  prior  to  use. 

B.  Material  Safety  Data  Sheets 
Chemical  manufacturers  and  importers  are  required  to  obtain  or 
develop  a  material  safety  data  sheet  for  each  hazardous  chemical 
they  produce  or  import.  Distributors  are  responsible  for  ensuring 
that  their  customers  are  provided  a  copy  of  these  MSDSs.  Employers 
must  have  an  MSDS  for  each  hazardous  chemical  which  they  use. 
Employers  may  rely  on  the  information  received  from  their  suppliers. 
The  specific  requirements  for  material  safety  data  sheets  are  in  para- 
graph (g)  of  this  section. 

There  is  no  specified  format  for  the  MSDS  under  the  rule,  although 
there  are  specific  information  requirements.  OSHA  has  developed 
a  non-mandatory  format.  OSHA  Form  174.  which  may  be  used  by 
chemical  manufacturers  and  importers  to  comply  with  the  rule. 
The  MSDS  must  be  in  English.  You  are  entitled  to  receive  from  your 
supplier  a  data  sheet  which  includes  all  of  the  information  required 
under  the  rule.  If  you  do  not  receive  one  automatically,  you  should 
request  one.  If  you  receive  one  that  is  obviously  inadequate,  with,  for 
example,  blank  spaces  that  are  not  completed,  you  should  request 
an  appropriately  completed  one.  If  your  request  for  a  data  sheet  or 
for  a  corrected  data  sheet  does  not  produce  the  information  needed, 
you  should  contact  your  local  OSHA  Area  Office  for  assistance  in 
obtaining  the  MSDS. 

The  role  of  MSDSs  under  the  rule  is  to  provide  detailed  information 
on  each  hazardous  chemical,  including  its  potential  hazardous 
effects,  its  physical  and  chemical  characteristics,  and  recommend- 
ations for  appropriate  protective  measures.  This  information  should 
be  useful  to  you  as  the  employer  responsible  for  designing  protective 
programs,  as  well  as  to  the  workers.  If  you  are  not  familiar  with 
material  safety  data  sheets  and  with  chemical  terminology,  you 
may  need  to  leam  to  use  them  yourself.  A  glossary  of  MSDS  terms 
may  be  helpful  in  this  regard.  Generally  speaking,  most  employ- 
ers using  hazardous  chemicals  will  primarily  be  concerned  with 
MSDS  information  regarding  hazardous  effects  and  recommended 
protective  measures.  Focus  on  the  sections  of  the  MSDS  that  are 
applicable  to  your  situation. 


MSDSs  must  be  readily  accessible  to  employees  when  they  are  in 
their  work  areas  during  their  workshifts.  This  may  be  accomplished 
in  many  different  ways.  You  must  decide  what  is  appropriate  for  your 
particular  workplace.  Some  employers  keep  the  MSDSs  in  a  binder  in 
a  central  location  (e.g..  in  the  pick-up  truck  on  a  construction  site). 
Others,  particularly  in  workplaces  with  large  numbers  of  chemicals, 
computerize  the  information  and  provide  access  through  terminals. 
As  long  as  employees  can  get  the  information  when  they  need  it. 
any  approach  may  be  used.  The  employees  must  have  access  to  the 
MSDSs  themselves — simply  having  a  system  where  the  information 
can  be  read  to  them  over  the  phone  is  only  permitted  under  the 
mobile  worksite  provision,  paragraph  (g)(9)  of  this  section,  when 
employees  must  travel  between  workplaces  during  the  shift.  In  this 
situation,  they  have  access  to  the  MSDSs  prior  to  leaving  the  primary 
worksite,  and  when  they  return,  so  the  telephone  system  is  simply 
an  emergency  arrangement. 

In  order  to  ensure  that  you  have  a  current  MSDS  for  each  chemical 
in  the  plant  as  required,  and  that  employee  access  is  provided,  the 
compliance  officers  will  be  looking  for  the  following  types  of  infor- 
mation in  your  written  program: 

1 .  Designation  of  person(s)  responsible  for  obtaining  and  maintaining 
the  MSDSs: 

2.  How  such  sheets  are  to  be  maintained  in  the  workplace  (e.g.,  in 
notebooks  in  the  work  area(s)  or  in  a  computer  with  terminal  ac- 
cess), and  how  employees  can  obtain  access  to  them  when  they  are 
in  their  work  area  during  the  work  shift: 

3.  Procedures  to  follow  when  the  MSDS  is  not  received  at  the  time 
of  the  first  shipment: 

4.  For  producers,  procedures  to  update  the  MSDS  when  new  and 
significant  health  information  is  found:  and, 

5.  Description  of  alternatives  to  actual  data  sheets  in  the  workplace, 
if  used. 

For  employers  using  hazardous  chemicals,  the  most  important 
aspect  of  the  written  program  in  terms  of  MSDSs  is  to  ensure  that 
someone  is  responsible  for  obtaining  and  maintaining  the  MSDSs 
for  every  hazardous  chemical  in  the  workplace.  The  list  of  hazardous 
chemicals  required  to  be  maintained  as  part  of  the  written  program 
will  serve  as  an  inventory.  As  new  chemicals  are  purchased,  the  list 
should  be  updated.  Many  companies  have  found  it  convenient  to 
include  on  their  purchase  orders  the  name  and  address  of  the  person 
designated  in  their  company  to  receive  MSDSs. 

C.  Employee  Information  and  Training 
Each  employee  who  may  be  "exposed"  to  hazardous  chemicals  when 
working  must  be  provided  information  and  trained  prior  to  initial 
assignment  to  work  with  a  hazardous  chemical,  and  whenever  the 
hazard  changes.  "Exposure"  or  "exposed"  under  the  rule  means  that 
"an  employee  is  subjected  to  a  hazardous  chemical  in  the  course  of  em- 
ployment through  any  route  of  entry  (inhalation,  ingestion,  skin  contact 
or  absorption,  etc.)  and  includes  potential  (e.g..  accidental  or  possible) 
exposure."  See  paragraph  (h)  of  this  section  for  specific  requirements. 
Information  and  training  may  be  done  either  by  individual  chemical, 
or  by  categories  of  hazards  (such  as  flammability  or  carcinogenicity). 
If  there  are  only  a  few  chemicals  in  the  workplace,  then  you  may  want 
to  discuss  each  one  individually.  Where  there  are  large  numbers  of 
chemicals,  or  the  chemicals  change  frequently,  you  will  probably  want  to 
train  generally  based  on  the  hazard  categories  (e.g..  flammable  liquids, 
corrosive  materials,  carcinogens).  Employees  will  have  access  to  the 
substance-specific  information  on  the  labels  and  MSDSs. 

Information  and  training  is  a  critical  part  of  the  hazard  commu- 
nication program.  Information  regarding  hazards  and  protective 
measures  are  provided  to  workers  through  written  labels  and 
material  safety  data  sheets.  However,  through  effective  information 
and  training,  workers  will  learn  to  read  and  understand  such  infor- 
mation, determine  how  it  can  be  obtained  and  used  in  their  own 
workplaces,  and  understand  the  risks  of  exposure  to  the  chemicals 
in  their  workplaces  as  well  as  the  ways  to  protect  themselves.  A 
properly  conducted  training  program  will  ensure  comprehension 
and  understanding.  It  is  not  sufficient  to  either  just  read  material 
to  the  workers,  or  simply  hand  them  material  to  read.  You  want  to 
create  a  climate  where  workers  feel  free  to  ask  questions.  This  will 
help  you  to  ensure  that  the  information  is  understood.  You  must 
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always  remembei  that  the  underlying  purpoae  of  the  HCS  Is  to  reduce 
the  Incidence  of  chemical  aource  lllncnscsi  and  Injuries    [his  will  !"■ 

opUahed  bj  modifying  i"  havloi  through  thi  provlalon  "i  hazard 

Information  and  Information  about  protective  meaauroa  n  youi  pro 
gram  worka,  you  and  youi  wot  ken  «iii  better  understand  the  chemical 
hazards  within  the  workplace,  rhe  procedures  you  establish  regarding, 
fbi  example,  purchasing,  storage,  and  handling ol  these  chemicals  will 
Improve,  and  therein,  reduce  the  risks  posed  i"  employees  exposed 
to  the  chemical  hazards  Involved.  Furthermore,  youi  workers'  com 
prehension  will  also  !»•  Increased,  and  proper  work  practices  will  t»- 
followed  in  youi  workplai  s 

n  you  are  going  to  do  the  training  yourself,  you  will  have  to  understand 

the  material  and  be  prepared  i ottvate  il»  workers  to  learn,  nils  la 

not  always  an  easy  u^k.  but  the  benefits  are  worth  the  eflbrt  More 
Information  regarding  appropriate  training  can  in-  found  In  <  >si  ia  Pub- 
in  mi  ion  Nil  2284  wiiuii  contains  voluntary  training  guidelines  prepared 
by  OSHA's  Training  Institute.  A  copy  of  this  document  Is  available  from 
OSHA'a  Publications  ( Ifitoe  at  (202|  219-4667. 

in  reviewing  youi  written  program  with  regard  to  information  and 
training,  the  following  Items  need  to  be  considered: 

1 .  Designation  ol  peraon(s)  responsible  for  conducting  training: 

2.  Format  of  the  program  to  be  used  (audlovlsuals.  classroom  In- 
struction, etc  I: 

3.  dements  Ol  the  training  program  (should  be  consistent  with  the 

elements  in  paragraph  (it)  of  this  section):  and. 

4.  Procedure  to  train  new  employees  at  the  time  of  their  Initial  as- 
slgnment  to  work  with  a  hazardous  chemical,  and  to  train  employees 
when  a  new  hazard  is  introduced  into  the  workplace. 

The  written  program  should  provide  enough  details  about  the  employer's 
plans  in  this  area  to  assess  whether  or  not  a  good  faith  effort  is  being 
made  to  train  employees.  OSHA  does  not  expect  that  every  worker  will  be 
able  to  recite  all  of  the  InformaUon  about  each  chemical  in  the  workplace, 
In  general,  the  most  important  aspects  of  training  under  the  HCS  are  to 
ensure  that  employees  are  aware  that  they  are  exposed  to  hazardous 
chemicals,  that  they  know  how  to  read  and  use  labels  and  materia]  safety 
data  sheets,  and  that,  as  a  consequence  of  learning  this  information, 
they  are  following  the  appropriate  protective  measures  established  by 
the  employer.  OSHA  compliance  officers  will  be  talking  to  employees  to 
determine  if  they  have  received  training,  if  they  know  they  are  exposed  to 
hazardous  chemicals,  and  if  they  know  where  to  obtain  substance-specific 
information  on  labels  and  MSDSs. 

The  rule  does  not  require  employers  to  maintain  records  of  employee 
training,  but  many  employers  choose  to  do  so.  This  may  help  you  moni- 
tor your  own  program  to  ensure  that  all  employees  are  appropriately 
trained.  If  you  already  have  a  training  program,  you  may  simply  have 
to  supplement  it  with  whatever  additional  information  is  required  un- 
der the  HCS.  For  example,  construcUon  employers  that  are  already  in 
compliance  with  the  construction  training  standard  (29  CFR  1926.21) 
will  have  little  extra  training  to  do. 

An  employer  can  provide  employees  informaUon  and  training  through 
whatever  means  are  found  appropriate  and  protective.  Although  there 
would  always  have  to  be  some  training  on-site  (such  as  informing 
employees  of  the  location  and  availability  of  the  written  program  and 
MSDSs).  employee  training  may  be  satisfied  in  part  by  general  training 
about  the  requirements  of  the  HCS  and  about  chemical  hazards  on 
the  job  which  is  provided  by.  for  example,  trade  associaUons,  unions, 
colleges,  and  professional  schools.  In  addition,  previous  training,  edu- 
cation and  experience  of  a  worker  may  relieve  the  employer  of  some 
of  the  burdens  of  informing  and  training  that  worker.  Regardless  of 
the  method  relied  upon,  however,  the  employer  is  always  ultimately 
responsible  for  ensuring  that  employees  are  adequately  trained.  If  the 
compliance  officer  finds  that  the  training  is  deficient,  the  employer 
will  be  cited  for  the  deficiency  regardless  of  who  actually  provided  the 
training  on  behalf  of  the  employer. 

D.  Other  Requirements 

In  addiUon  to  these  specific  items,  compliance  officers  will  also  be  asking 
the  following  questions  in  assessing  the  adequacy  of  the  program: 

Does  a  list  of  the  hazardous  chemicals  exist  in  each  work  area  or  at 
a  centra]  location? 


Are  methods  the  employer  will  use  to  Inform  employ)  es  ol  the  hazards 
■  it  nun  routine  tasks  outlined? 

An  employees  Informed  ol  the  rti/ardf  associated  with  chemicals 
contained  in  unlabeled  pipes  In  theii  work 

On  iniiiii  employa  worksites,  baa  the  employa  provided  other  em- 
ployers wiiii  Information  about  labeling  systems  and  precautionary 
measures  where  the  other  employe)  i  have  employees  exposed  to  the 
Initial  employer's  t  hi  id 

Is  tin  written  program  made  available  to  employees  and  their  desig- 
nated representatives? 

it  youi  program  adequately  addresses  the  means  of  communicating 
Information  to  employees  In  youi  workplace,  and  provides  answers  to 
li  questions  outlined  above.  It  will  be  found  to  be  In  compliance 
wiih  the  rule. 

5.  Checklist  for  Compliance 
The  following  checklist  will  help  to  ensure  you  are  In  compliance  with 
the  rule: 

( Ibtalned  a  copy  of  the  rule. 

Read  and  understood  the  requirements. 

Assigned  responsibility  for  tasks. 

Prepared  an  Inventory  of  chemicals. 

Ensured  containers  are  labeled. 

Obtained  MSDS  for  each  chemical. 

Prepared  written  program. 


Made  MSDSs  available  to  workers. 
Conducted  training  of  workers. 


Established  procedures  to  maintain  current  program. 
Established  procedures  to  evaluate  effectiveness. 


6.  Further  Assistance 
If  you  have  a  quesUon  regarding  compliance  with  the  HCS.  you  should 
contact  your  local  OSHA  Area  Office  for  assistance.  In  addiUon.  each 
OSHA  Regional  Office  has  a  Hazard  CommunicaUon  Coordinator  who 
can  answer  your  questions.  Free  consultation  services  are  also  available 
to  assist  employers,  and  information  regarding  these  services  can  be 
obtained  through  the  Area  and  Regional  offices  as  well. 

The  telephone  number  for  the  OSHA  office  closest  to  you  should  be 
listed  in  your  local  telephone  directory.  If  you  are  not  able  to  obtain 
this  information,  you  may  contact  OSHA's  Office  of  InformaUon  and 
Consumer  Affairs  at  (202)  219-8151  for  further  assistance  in  identi- 
fying the  appropriate  contacts. 

(59FR6170.  Feb.  9.  1994.  as  amended  at  59  FR  17479.  Apr.  13.  1994: 
59  FR  65948,  Dec.  22.  1994:  61  FR  9245.  Mar.  7.  1996] 

§1926.60  Methylenedianiline. 

1926.60(a)  Scope  and  application.  (1)  This  secuon  applies  to  all  con- 
struction work  as  defined  in  29  CFR  1910.12(b).  in  which  there  is  exposure 
to  MDA.  including  but  not  limited  to  the  following: 

1 926.60(a)(1  )(i)  ConstrucUon.  alteraUon.  repair,  maintenance,  or  renovation 
of  structures,  substrates,  or  portions  thereof,  that  contain  MDA: 

1926.60(a)(1)(ii)  Installation  or  the  finishing  of  surfaces  with  products 
containing  MDA: 

1926.60(a)(1)(iii)  MDA  spill/emergency  cleanup  at  construction  sites;  and 

1 926.60(a)(1)(iv)  Transportation,  disposal,  storage,  or  containment  of  MDA 
or  products  containing  MDA  on  the  site  or  locaUon  at  which  construction 
activities  are  performed. 

1 926.60(a)(2)  Except  as  provided  in  paragraphs  (a)(7)  and  (f)(5)  of  this  section, 
this  section  does  not  apply  to  the  processing,  use.  and  handling  of  products 
containing  MDA  where  initial  monitoring  indicates  that  the  product  is  not 
capable  of  releasing  MDA  in  excess  of  the  action  level  under  the  expected  condi- 
tions of  processing,  use.  and  handling  which  will  cause  the  greatest  possible 
release;  and  where  no  "dermal  exposure  to  MDA"  can  occur. 

1926.60(a)(3)  Except  as  provided  in  paragraph  (a)(7)  of  this  secUon.  this 
section  does  not  apply  to  the  processing,  use.  and  handling  of  products 
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containing  MDA  where  objective  data  are  reasonably  relied  upon  which 
demonstrate  the  product  is  not  capable  of  releasing  MDA  under  the  expected 
conditions  of  processing,  use,  and  handling  whicli  will  cause  the  greatest 
possible  release:  and  where  no  "dermal  exposure  to  MDA"  can  occur. 

1926.60(a)(4)  Except  as  provided  in  paragraph  (a](7)  of  this  section,  this 
section  does  not  apply  to  the  storage,  transportation,  distribution  or 
sale  of  MDA  in  intact  containers  sealed  in  such  a  manner  as  to  contain 
the  MDA  dusts,  vapors,  or  liquids,  except  for  the  provisions  of  29  CFR 
1910.1200  and  paragraph  (e)  of  this  section. 

1926.60(a)(5)  Except  as  provided  in  paragraph  (a)(7)  of  this  section,  this 
section  does  not  apply  to  materials  in  any  form  which  contain  less  than 
0. 1%  MDA  by  weight  or  volume. 

1926.60(a)(6)  Except  as  provided  in  paragraph  (a)(7)  of  this  section,  this 
section  does  not  apply  to  "finished  articles  containing  MDA." 

1 926.60(a)(7)  Where  products  containing  MDA  are  exempted  under  para- 
graphs (a)(2)  through  (a)(6)  of  this  section,  the  employer  shall  maintain 
records  of  the  initial  monitoring  results  or  objective  data  supporting  that 
exemption  and  the  basis  for  the  employer's  reliance  on  the  data,  as  pro- 
vided in  the  recordkeeping  provision  of  paragraph  (o)  of  this  section. 

1926.60(b)  Definitions.  For  the  purpose  of  this  section,  the  following 
definitions  shall  apply: 

Action  level  means  a  concentration  of  airborne  MDA  of  5  ppb  as  an  eight 
(8)-hour  time-weighted  average. 

Assis(an<  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupa- 
tional Safety  and  Health,  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the  em- 
ployer whose  duties  require  the  person  to  enter  a  regulated  area,  or  any 
person  entering  such  an  area  as  a  designated  representative  of  employees 
for  the  purpose  of  exercising  the  right  to  observe  monitoring  and  mea- 
suring procedures  under  paragraph  (p)  of  this  section,  or  any  other  person 
authorized  by  the  Act  or  regulations  issued  under  the  Act. 

Container  means  any  barrel,  bottle,  can,  cylinder,  drum,  reaction  vessel, 
storage  tank,  commercial  packaging  or  the  like,  but  does  not  include 
piping  systems. 

Decontamination  area  means  an  area  outside  of  but  as  near  as  practical 
to  the  regulated  area,  consisting  of  an  equipment  storage  area,  wash  area, 
and  clean  change  area,  which  is  used  for  the  decontamination  of  workers, 
materials,  and  equipment  contaminated  with  MDA. 

Dermal  exposure  to  MDA  occurs  where  employees  are  engaged  in  (he 
handling,  application  or  use  of  mixtures  or  materials  containing  MDA. 
with  any  of  the  following  non-airborne  forms  of  MDA: 

(i)  Liquid,  powdered,  granular,  or  flaked  mixtures  containing  MDA  in 
concentrations  greater  than  0. 1%  by  weight  or  volume;  and 

(ii)  Materials  other  than  "finished  articles"  containing  MDA  in  concen- 
trations greater  than  0. 1%  by  weight  or  volume. 

Director  means  the  Director  of  the  National  Institute  for  Occupational 
Safety  and  Health.  U.S.  Department  of  Health  and  Human  Services, 
or  designee. 

Emergency  means  any  occurrence  such  as.  but  not  limited  to.  equipment 
failure,  rupture  of  containers,  or  failure  of  control  equipment  which  results 
in  an  unexpected  and  potentially  hazardous  release  of  MDA. 

Employee  exposure  means  exposure  to  MDA  which  would  occur  if 
the  employee  were  not  using  respirators  or  protective  work  clothing 
and  equipment. 

Finished  article  containing  MDA  is  defined  as  a  manufactured  item: 

(i)  Which  is  formed  to  a  specific  shape  or  design  during  manufacture: 

(ii)  Which  has  end  use  function(s)  dependent  in  whole  or  part  upon  its 
shape  or  design  during  end  use:  and 

(iii)  Where  applicable,  is  an  item  which  is  fully  cured  by  virtue  of  having 
been  subjected  to  the  conditions  (temperature,  time)  necessary  to  complete 
the  desired  chemical  reaction. 

Historical  monitoring  data  means  monitoring  data  for  construction  jobs 
that  meet  the  following  conditions: 

(i)  The  data  upon  which  judgments  are  based  are  scientifically  sound  and 
were  collected  using  methods  that  are  sufficiently  accurate  and  precise: 


(ii)  The  processes  and  work  practices  that  were  in  use  when  the  historical 
monitoring  data  were  obtained  are  essentially  the  same  as  those  to  be  used 
during  the  job  for  which  initial  monitoring  will  not  be  performed; 

(iii)  The  characteristics  of  the  MDA-containing  material  being  handled 
when  the  historical  monitoring  data  were  obtained  are  the  same  as  those 
on  the  job  for  which  initial  monitoring  will  not  be  performed: 

(iv)  Environmental  conditions  prevailing  when  the  historical  monitoring 
data  were  obtained  are  the  same  as  those  on  the  job  for  which  initial 
monitoring  will  not  be  performed;  and 

(v)  Other  data  relevant  to  the  operations,  materials,  processing,  or  employee 
exposures  covered  by  the  exception  are  substantially  similar.  The  data  must 
be  scientifically  sound,  the  characteristics  of  the  MDA  containing  materia] 
must  be  similar  and  the  environmental  conditions  comparable. 

4,4'  Methylenedianiline  or  MDA  means  the  chemical;  4,4-diaminodiphe- 
nylmethane.  Chemical  Abstract  Service  Registry  number  101-77-9,  in 
the  form  of  a  vapor,  liquid,  or  solid.  The  definition  also  includes  the 
salts  of  MDA. 

Regulated  Areas  means  areas  where  airborne  concentrations  of  MDA 
exceed  or  can  reasonably  be  expected  to  exceed,  the  permissible  exposure 
limits,  or  where  "dermal  exposure  to  MDA"  can  occur. 

STEL  means  short  term  exposure  limit  as  determined  by  any  1 5-minute 
sample  period. 

1 926.60(c)  Permissible  exposure  limits.  The  employer  shall  assure  that 
no  employee  is  exposed  to  an  airborne  concentration  of  MDA  in  excess 
of  ten  parts  per  billion  (10  ppb)  as  an  8-hour  time-weighted  average  and 
a  STEL  of  one  hundred  parts  per  billion  (100  ppb). 

1926.60(d)  Communication  among  employers.  On  multi-employer 
worksites,  an  employer  performing  work  involving  the  application  of 
MDA  or  materials  containing  MDA  for  which  establishment  of  one  or 
more  regulated  areas  is  required  shall  inform  other  employers  on  the  site 
of  the  nature  of  the  employer's  work  with  MDA  and  of  the  existence  of. 
and  requirements  pertaining  to,  regulated  areas. 

1 926.60(e)  Emergency  situations — (1 )  Written  plan,  (i)  A  written  plan  for 
emergency  situations  shall  be  developed  for  each  construction  operation 
where  there  is  a  possibility  of  an  emergency.  The  plan  shall  include  pro- 
cedures where  the  employer  identifies  emergency  escape  routes  for  his 
employees  at  each  construction  site  before  the  construction  operation  be- 
gins. Appropriate  portions  of  the  plan  shall  be  implemented  in  the  event 
of  an  emergency. 

1 926.60(e)(  1  )(ii)  The  plan  shall  specifically  provide  that  employees  engaged 
in  correcting  emergency  conditions  shall  be  equipped  with  the  appropriate 
personal  protective  equipment  and  clothing  as  required  in  paragraphs  (i) 
and  (J)  of  this  section  until  the  emergency  is  abated. 

1926.60(e)(1)(iii)  The  plan  shall  specifically  include  provisions  for  alert- 
ing and  evacuating  affected  employees  as  well  as  the  applicable  elements 
prescribed  in  29  CFR  1910.38.  "Employee  emergency  plans  and  fire  pre- 
vention plans." 

1 926.60(e)(2)  Alerting  employees.  Where  there  is  the  possibility  of  em- 
ployee exposure  to  MDA  due  to  an  emergency,  means  shall  be  developed 
to  promptly  alert  employees  who  have  the  potential  to  be  directly  exposed. 
Affected  employees  not  engaged  in  correcting  emergency  conditions  shall 
be  evacuated  immediately  in  the  event  that  an  emergency  occurs.  Means 
shall  also  be  developed  for  alerting  other  employees  who  may  be  exposed  as 
a  result  of  the  emergency. 

1 926.60(f)  Exposure  monitoring — (1 )  General  (i)  Determinations  of  employee 
exposure  shall  be  made  from  breathing  zone  air  samples  that  are  representative 
of  each  employee's  exposure  to  airborne  MDA  over  an  eight  (8)  hour  period. 
Determination  of  employee  exposure  to  the  STEL  shall  be  made  from  breathing 
zone  air  samples  collected  over  a  15  minute  sampling  period. 

1926.60(f)(1)(ii)  Representative  employee  exposure  shall  be  determined 
on  the  basis  of  one  or  more  samples  representing  full  shift  exposure  for 
each  shift  for  each  job  classification  in  each  work  area  where  exposure 
to  MDA  may  occur. 

1926.60(f)(1)(iii)  Where  the  employer  can  document  that  exposure  levels 
are  equivalent  for  similar  operations  in  different  work  shifts,  the  employer 
shall  only  be  required  to  determine  representative  employee  exposure  for 
that  operation  during  one  shift. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


1926.00(f)(2)  /mini/  monitoring  i  .n  1 1  employea  who  baa  ■  workplaa  "i 

work  operatJ overed  by  this  standard  ihall  perform  Initial  monitoring 

to  determine  accurately  the  alrbomi  concentra iof  MDAto  whlchem 

ploj  eea  may  be  exposed  unleea: 

i926.60(f)(2)(i)  The  employe]  can  demonatrate,  on  the  baala  ol  objective 
data,  thai  the  mda  containing  product  01  materia]  being  handled  cannot 

i  auae  expoaurea  above  the  itandard'a  ai  Hon  level,  even let  woral  caae 

ondltlona;  01 

1926.60(f)(2)(h)  llii-  employe]  has  historical  monlti  data  demon 

straungthal  expoaurea  an  a  parUculaj  |oi>  wlD  be  below  thi level 

1926.60(f)(3)  Periodic  nwiUtortng  and  manttortngfitqumcy,  (i)  n  themanrtorlng 
required  by  paragraph  [0(2]  ol  this  lectloxi  reveals  employee  expoeun 
above  the  action  level,  i>m  al  or  below  thi  PE  I  s,  the  employe]  shall  rep  ai 
such  monitoring  for  each  such  employee  al  leasi  every  six  (6)  months 

1926.60(f)(3)(H)  If  the  monitoring  required  by  paragraph  (0(2)  ol  this  as  Hon 

reveals  employee  exposure  above  the  PELs.  the  employer  shall  repeal  sueli 

monitoring  foi  each  audi  employee  .it  least  every  three  (3)  months. 
1926.60(f)(3)(iii)  Employers  who  are  conducting  MDA  operations  within  a 

regulated  area  can  forego  periodic  monitoring  ii  the  employees  are  all  wear- 

ln><  supplied  air  respirators  while  working  In  the  regulated  area. 

1 926.60(f)(3)(iv)  The  employer  may  alter  the  monitoring  schedule  from  every 
three  months  to  every  six  months  for  any  employee  for  whom  two  consecutive 
measurements  taken  at  least  7  days  apart  Indicate  that  the  employee  expo- 
sure has  decreased  to  below  the  PELs  but  above  the  action  level. 

1926.60(f)(4)  Termination  of  monitoring,  (i)  If  the  initial  monitoring  required 
by  paragraph  (f)(2)  ol  this  section  reveals  employee  exposure  to  be  below  the 
action  level,  the  employer  may  discontinue  the  monitoring  for  that  employee, 
except  as  otherwise  required  by  paragraph  (f)(5)  of  this  section. 

1926.60(f)(4)(H)  If  the  periodic  monitoring  required  by  paragraph  (f)(3)  of 
this  section  reveals  that  employee  exposures,  as  indicated  by  at  least  two 
consecutive  measurements  taken  at  least  7  days  apart,  are  below  the  ac- 
tion level  the  employer  may  discontinue  the  monitoring  for  that  employee, 
except  as  otherwise  required  by  paragraph  (f)(5)  of  this  section. 

1926.60(f)(5)  Additional  monitoring.  The  employer  shall  institute  the  ex- 
posure monitoring  required  under  paragraphs  (f)(2)  and  (0(3)  of  this  section 
when  there  has  been  a  change  in  production  process,  chemicals  present, 
control  equipment,  personnel,  or  work  practices  which  may  result  in  new 
or  additional  exposures  to  MDA.  or  when  the  employer  has  any  reason  to 
suspect  a  change  which  may  result  in  new  or  additional  exposures. 

1926.60(f)(6)  Accuracy  of  monitoring.  Monitoring  shall  be  accurate,  to  a 
confidence  level  of  95  percent,  to  within  plus  or  minus  25  percent  for  air- 
borne concentrations  of  MDA. 

1926.60(f)(7)  Employee  notification  of  monitoring  results,  (i)  The  employer 
must,  as  soon  as  possible  but  no  later  than  5  working  days  after  the  receipt 
of  the  results  of  any  monitoring  performed  under  this  section,  notify  each 
affected  employee  of  these  results  either  individually  in  writing  or  by  posting 
the  results  in  an  appropriate  location  that  is  accessible  to  employees. 

1 926.60(f)(7)(ii)  The  written  notification  required  by  paragraph  (f)(7)(i)  of  this 
section  shall  contain  the  corrective  action  being  taken  by  the  employer  or  any 
other  protective  measures  which  have  been  implemented  to  reduce  the  em- 
ployee exposure  to  or  below  the  PELs.  wherever  the  PELs  are  exceeded. 

1 926.60(f)(8)  Visual  monitoriiig.  The  employer  shall  make  routine  inspections 
of  employee  hands,  face  and  forearms  potentially  exposed  to  MDA.  Other 
potential  dermal  exposures  reported  by  the  employee  must  be  referred  to  the 
appropriate  medical  personnel  for  observation.  If  the  employer  determines 
that  the  employee  has  been  exposed  to  MDA  the  employer  shall: 

1926.60(f)(8)(i)  Determine  the  source  of  exposure; 

1926.60(f)(8)(ii)  Implement  protective  measures  to  correct  the  hazard:  and 

1926.60(f)(8)(iii)  Maintain  records  of  the  corrective  actions  in  accordance 
with  paragraph  (n)  of  this  section. 

1926.60(g)  Regulated  areas — (1)  Establishment — (i)  Airborne  exposures. 
The  employer  shall  establish  regulated  areas  where  airborne  concentrations 
of  MDA  exceed  or  can  reasonably  be  expected  to  exceed,  the  permissible 
exposure  limits. 

1926.60(g)(1)(H)  Dermal  exposures.  Where  employees  are  subject  to  "der- 
mal exposure  to  MDA"  the  employer  shall  establish  those  work  areas  as 
regulated  areas. 


1926.60(g)(2)  Demarcation  Regulated  .mas  shall  i«-  deman - ■  r »-« i  from  the 

real  ol  the  workplace  In  a  marmei  thai  mlnunlat ■■<  thi  i ba  ol  pfw— 

potentlalh.  '  ' 

I926.60(g)(3.i  .  g  to  regulated  areaa  ahall  be  limited  to  eutho 

ll/ecl   p<  i 

1926.60(g)(4)  Personal  protective  equipment  and  clothing  Bach  person 
entering  a  n  gulated  area  shall  in-  supplied  with,  and  required  to  use,  the 
appropriate  personal  protective  clothing  and  equipment  In  accordance  with 

tnd  |fj  "I  tills  sei  linn 

1926.60(g)(5)  Prohibited  a  iii  id.  ■    [he  employe)  shall  ensure  that  employees 

iln  in. I   eat,   dunk,   siiiuke.  i  hew  tobaCCO  ">    num.  or  apply  eosmcllis  In 

regulated  anas 

1926.60(h)  Methods  of  compliance — (1)  Engineering  controls  and  work 
prat  in  is  run/  respirators,  (i)  The  employe]  shall  use  one  iii  am  eoinbi 

nation  ol  the  following  control  methods  to  achieve  compliance  with  the 

permissible  exposure  limits  prescribed  by  paragraph  [c]  ol  this  sei  lion 
1 926.60(h)(  1)(i)(A)  Local  exhaust  ventilation  equipped  with  1 1  EPA  lilter  dust 

i  oiii  i  lion  systems; 

1926.60(h)(1)(i)(B)  General  ventilation  systems: 

1926.60(h)(1)(i)(C)  Use  of  workpractices;  or 

1926.60(h)(1)(i)(D)  Other  engineering  controls  such  as  isolation  and  en- 
closure that  the  Assistant  Secretary  can  show  to  be  feasible. 

1926.60(h)(1)(H)  Wherever  the  feasible  engineering  controls  and  work 
practices  "which  can  be  Instituted  are  not  sufficient  to  reduce  employee 
exposure  to  or  below  the  PELs.  the  employer  shall  use  them  to  reduce  em- 
ployee exposure  to  the  lowest  levels  achievable  by  these  controls  and  shall 
supplement  them  by  the  use  of  respiratory  protective  devices  which  comply 
with  the  requirements  of  paragraph  (i)  of  this  section. 

1926.60(h)(2)  Special  Provisions.  For  workers  engaged  in  spray  application 
methods,  respiratory  protection  must  be  used  In  addition  to  feasible  en- 
gineering controls  and  work  practices  to  reduce  employee  exposure  to  or 
below  the  PELs. 

1926.60(h)(3)  Prohibitions.  Compressed  air  shall  not  be  used  to  remove 
MDA.  unless  the  compressed  air  is  used  in  conjunction  with  an  enclosed 
ventilation  system  designed  to  capture  the  dust  cloud  created  by  the  com- 
pressed air. 

1926.60(h)(4)  Employee  rotation.  The  employer  shall  not  use  employee 
rotation  as  a  means  of  compliance  with  the  exposure  limits  prescribed  in 
paragraph  (c)  of  this  section. 

1926.60(h)(5)  Compliance  program,  (i)  The  employer  shall  establish  and 
implement  a  written  program  to  reduce  employee  exposure  to  or  below  the 
PELs  by  means  of  engineering  and  work  practice  controls,  as  required  by 
paragraph  (h)(1)  of  this  section,  and  by  use  of  respiratory  protection  where 
permitted  under  this  section. 

1926.60(h)(5)(H)  Upon  request  this  written  program  shall  be  furnished  for 
examination  and  copying  to  the  Assistant  Secretary,  the  Director,  affected 
employees  and  designated  employee  representatives.  The  employer  shall 
review  and.  as  necessary,  update  such  plans  at  least  once  every  12  months 
to  make  certain  they  reflect  the  current  status  of  the  program. 

1926. 60(i)  Respiratory  protection.  (1)  General  For  employees  who  use 
respirators  required  by  this  section,  the  employer  must  provide  respirators 
that  comply  with  the  requirements  of  this  paragraph.  Respirators  must  be 
used  during: 

1 926.60(i)(1  )(i)  Periods  necessary  to  install  or  implement  feasible  engineering 
and  work-practice  controls. 

1 926.60(i)(  1  )(ii)  Work  operations,  such  as  maintenance  and  repair  activities 
and  spray-application  processes,  for  which  engineering  and  work-practice 
controls  are  not  feasible. 

1 926.60(i)(1)(iii)  Work  operations  for  which  feasible  engineering  and  work- 
practice  controls  are  not  yet  sufficient  to  reduce  employee  exposure  to  or 
below  the  PELs. 

1 926.60(i)(1  )(iv)  Emergencies. 

1926.60(0(2)  Respirator  program.  The  employer  must  implement  a  respi- 
ratory protection  program  in  accordance  with  29  CFR  1 9 1 0. 1 34  (b)  through 
(d)  (except  (d)(l)(iii).  and  (0  through  (m). 
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1926.60(i)(3)  Respirator  selection,  (i)  The  employer  must  select  the  ap- 
propriate respirator  from  Table  1  of  this  section. 

TABLE  1— RESPIRATORY  PROTECTION  FOR  MDA 


Airborne  concentration  of 
MDA  or  condition  of  use 


Respirator  type 


a. 

Less  than  or 

equal  to 

(1)  Half-Mask  Respirator  with  HEPA1 

10  x  PEL 

Cartridge.2 

b. 

Less  than  or 

equal  to 

(1)  Full  facepiece  respirator  with  HEPA1 

50  x  PEL 

Cartridge  or  Canister.2 

c. 

Less  than  or 

equal  to 

(1)  Full  facepiece  powered  air-purifying 

1000 x PEL 

respirator  with  HEPA1  cartridges.2 

d. 

Greater  than  1000  x 

(1)  Self-contained  breathing  apparatus  with 

PEL  or  unknown  con- 

full facepiece  in  positive  pressure  mode. 

centration 

(2)  Full  facepiece  positive  pressure  demand 
supplied-alr  respirator  with  auxiliary 
self-contained  air  supply 

e. 

Escape 

(1)  Any  full  facepiece  air-purifying  respira- 
tor with  HEPA1  cartridges.2 

(2)  Any  positive  pressure  or  continuous  flow 
self-contained  breathing  apparatus  with 
full  facepiece  or  hood. 

f.     Firefightlng 


(1)  Full  facepiece  self-contained  breathing 
apparatus  in  positive  pressure  mode. 


NOTE:  Respirators  assigned  for  higher  environmental  concentrations  may  be  used  at 

lower  concentrations. 
'    High  Efficiency  Particulate  in  Air  filter  (HEPA)  means  a  filter  that  is  at  least  99.97 

percent  efficient  against  mono-dispersed  particles  of  0.3  micrometers  or  larger. 
2    Combination  HEPA/Organic  Vapor  Cartridges  shall  be  used  whenever  MDA  in  liquid 

form  or  a  process  requiring  heat  is  used. 

1926.60(i)(3)(ii)  An  employee  who  cannot  use  a  negative-pressure  respi- 
rator must  be  given  the  option  of  using  a  positive-pressure  respirator, 
or  a  supplied-alr  respirator  operated  in  the  continuous-flow  or  pressure- 
demand  mode. 

1926.60(j)  Protective  work  clothing  and  equipment — (1)  Provision 
and  use.  Where  employees  are  subject  to  dermal  exposure  to  MDA. 
where  liquids  containing  MDA  can  be  splashed  into  the  eyes,  or  where 
airborne  concentrations  of  MDA  are  in  excess  of  the  PEL,  the  employer 
shall  provide,  at  no  cost  to  the  employee,  and  ensure  that  the  employee 
uses,  appropriate  protective  work  clothing  and  equipment  which  prevent 
contact  with  MDA  such  as.  but  not  limited  to: 

1926.60(j)(1)(i)  Aprons,  coveralls  or  other  full-body  work  clothing; 

1926.60(j)(1)(ii)  Gloves,  head  coverings,  and  foot  coverings:  and 

1926.60(j)(1)(iii)  Face  shields,  chemical  goggles:  or 

1926.60(j)(1)(iv)  Other  appropriate  protective  equipment  which  comply 
wlth29CFR  1910.133. 

1926.60(j)(2)  Removal  and  storage,  (i)  The  employer  shall  ensure  that, 
at  the  end  of  their  work  shift,  employees  remove  MDA-contaminated 
protective  work  clothing  and  equipment  that  is  not  routinely  removed 
throughout  the  day  in  change  areas  provided  in  accordance  with  the 
provisions  in  paragraph  (k)  of  this  section. 

1926.60(j)(2)(ii)  The  employer  shall  ensure  that,  during  their  work  shift, 
employees  remove  all  other  MDA-contaminated  protective  work  clothing 
or  equipment  before  leaving  a  regulated  area. 

1926.60(j)(2)(iii)The  employer  shall  ensure  that  no  employee  takes  MDA- 
contaminated  work  clothing  or  equipment  out  of  the  decontamination 
areas,  except  those  employees  authorized  to  do  so  for  the  purpose  of 
laundering,  maintenance,  or  disposal. 

1926.60(j)(2)(iv)  MDA-contaminated  work  clothing  or  equipment  shall  be 
placed  and  stored  and  transported  in  sealed,  impermeable  bags,  or  other 
closed  impermeable  containers. 

1 926.60(j)(2)(v)  Containers  of  MDA-contaminated  protective  work  cloth- 
ing or  equipment  which  are  to  be  taken  out  of  decontamination  areas  or 
the  workplace  for  cleaning,  maintenance,  or  disposal,  shall  bear  labels 
warning  of  the  hazards  of  MDA. 


1926.60(j)(3)  Cleaning  and  replacement,  (i)  The  employer  shall  provide 
the  employee  with  clean  protective  clothing  and  equipment.  The  employer 
shall  ensure  that  protective  work  clothing  or  equipment  required  by  this 
paragraph  is  cleaned,  laundered,  repaired,  or  replaced  at  intervals  ap- 
propriate to  maintain  its  effectiveness. 

1 926.60(j)(3)(ii)  The  employer  shall  prohibit  the  removal  of  MDA  from  pro- 
tective work  clothing  or  equipment  by  blowing,  shaking,  or  any  methods 
which  allow  MDA  to  re-enter  the  workplace. 

1 926.60(j)(3)(ii i)  The  employer  shall  ensure  that  laundering  of  MDA-con- 
taminated clothing  shall  be  done  so  as  to  prevent  the  release  of  MDA  in 
the  workplace. 

1926.60(j)(3)(iv)  Any  employer  who  gives  MDA-contaminated  clothing  to 
another  person  for  laundering  shall  inform  such  person  of  the  requirement 
to  prevent  the  release  of  MDA. 

1926.60(j|(3)(v)  The  employer  shall  inform  any  person  who  launders  or 
cleans  protective  clothing  or  equipment  contaminated  with  MDA  of  the 
potentially  harmful  effects  of  exposure. 

1 926.60(j)(4)  Visual  Examination,  (i)  The  employer  shall  ensure  that  em- 
ployees' work  clothing  is  examined  periodically  for  rips  or  tears  that  may 
occur  during  performance  of  work. 

1 926.60(j)(4)(ii)  When  rips  or  tears  are  detected,  the  protective  equipment 
or  clothing  shall  be  repaired  and  replaced  immediately. 

1 926.60(k)  Hygiene  facilities  and  practices — (1)  General.  (i)The  em- 
ployer shall  provide  decontamination  areas  for  employees  required  to 
work  in  regulated  areas  or  required  by  paragraph  (j)(l)  of  this  section 
to  wear  protective  clothing.  Exception:  In  lieu  of  the  decontamination 
area  requirement  specified  in  paragraph  (k)(l)(i)  of  this  section,  the 
employer  may  permit  employees  engaged  in  small  scale,  short  dura- 
tion operations,  to  clean  their  protective  clothing  or  dispose  of  the 
protective  clothing  before  such  employees  leave  the  area  where  the 
work  was  performed. 

1926.60(k)(1)(ii)  Change  areas.  The  employer  shall  ensure  that  change 
areas  are  equipped  with  separate  storage  facilities  for  protective  clothing 
and  street  clothing,  in  accordance  with  29  CFR  1910.141(e). 

1926.60(k)(1)(iii)  Equipment  area.  The  equipment  area  shall  be  supplied 
with  impermeable,  labeled  bags  and  containers  for  the  containment  and 
disposal  of  contaminated  protective  clothing  and  equipment. 

I926.60(k)(2)  Shou'er  area,  (i)  Where  feasible,  shower  facilities  shall  be 
provided  which  comply  with  29  CFR  1910.141(d)(3)  wherever  the  pos- 
sibility of  employee  exposure  to  airborne  levels  of  MDA  in  excess  of  the 
permissible  exposure  limit  exists. 

1926.60(k)(2)(ii)  Where  dermal  exposure  to  MDA  occurs,  the  employer 
shall  ensure  that  materials  spilled  or  deposited  on  the  skin  are  removed 
as  soon  as  possible  by  methods  which  do  not  facilitate  the  dermal  ab- 
sorption of  MDA. 

1 926.60(k)(3)  Lunch  Areas,  (i)  Whenever  food  or  beverages  are  consumed 
at  the  worksite  and  employees  are  exposed  to  MDA  the  employer  shall 
provide  clean  lunch  areas  were  MDA  levels  are  below  the  action  level  and 
where  no  dermal  exposure  to  MDA  can  occur. 

1926.60(k)(3)(ii)  The  employer  shall  ensure  that  employees  wash  their 
hands  and  faces  with  soap  and  water  prior  to  eating,  drinking,  smoking, 
or  applying  cosmetics. 

1926.60(k)(3)(iii)  The  employer  shall  ensure  that  employees  do  not  enter 
lunch  facilities  with  contaminated  protective  work  clothing  or  equipment. 

1926.60(1)  Communication  of  hazards  to  employees — (1)  Signs  and 
labels,  (i)  The  employer  shall  post  and  maintain  legible  signs  demarcating 
regulated  areas  and  entrances  or  accessways  to  regulated  areas  that  bear 
the  following  legend: 

DANGER 

MDA 

MAY  CAUSE  CANCER 

LIVER  TOXIN 

AUTHORIZED  PERSONNEL  ONLY 

RESPIRATORS  AND  PROTECTIVE  CLOTHING 
MAY  BE  REQUIRED  TO  BE  WORN  IN  THIS  AREA 
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1926.60(I)(1)(ii)TIic  employe  sh.iii  ensure  thai  labels  01  otho  appropriate 

forms  ol  wai  ning  are  provided  I mtaln  Ithln  the  wot  i  | 

in.  i. .i..  I-.  (hall  i  omph  with  ih.  i.  quin  m I  29  i  i  R  1810 

■hall  Ini  lude  one  "i  the  following  legends 

1 926.60(l)(1  )(II)(A)  For  pun-  MDA 


CONTAINS  MDA 

MAY  CAUSE  CANCER 

LIVER  TOXIN 

1 926.60(I)(1  )(H)(B)  For  mixtures  containing  MDA 

DANGER 

CONTAINS  MDA 

CONTAINS  MATERIALS  WHICH  MAY  CAUSE  CANCER 

LIVER  TOXIN 

1926.60(0(2)  Material  safety  'ima  sheets  (MSDS).  Employers  shall  obtain 
or  develop,  and  skill  pun  Ide  access  to  their  employees,  to  a  material  safely 
data  aheel  (MSDS)  im  MDA. 

1926.60(0(3)  Informationand  training.  (J)  The  employer  shall  provide  employees 

With  Information  and  training  on  Ml  >.\,  m.n  i  ordance  with29CFR  1910.1200(h). 

al  the  time  ol  Initial  assignment  and  al  leasl  annually  thereafter. 

I926.60(l)(3)(ii)  in  addition  to  the  Information  required  under  29  CFR 
1910. 1200.  the  employer  shall: 

1926.60(l)(3)(ii)(A)  Provide  an  explanation  of  the  contents  of  this  section. 
Including  appendices  A  and  B  of  this  section,  and  Indicate  to  employees 
where  a  copy  of  the  standard  is  available: 

1926.60(l)(3)(ii)(B)  Describe  the  medical  surveillance  program  required 
under  paragraph  (n)  of  this  section,  and  explain  the  information  contained 
In  appendix  C  ol  this  section:  and 

1926.60(l)(3)(ii)(C)  Describe  the  medical  removal  provision  required  under 
paragraph  (n)  of  this  section. 

1926.60(l)(4)  Access  lo  training  materials.  (i)The  employer  shall  make  readily 
available  to  all  affected  employees,  without  cost,  all  written  materials  relating 
to  the  employee  training  program,  including  a  copy  of  tbis  regulation. 

1926.60(l)(4)(iO  The  employer  shall  provide  to  tbe  Assistant  Secretary  and 
the  Director,  upon  request,  all  information  and  training  materials  relating 
to  the  employee  information  and  training  program. 

1926.60(m)  Housekeeping.  (1)  All  surfaces  shall  be  maintained  as  free  as 
practicable  of  visible  accumulations  of  MDA. 

1926.60(m)(2)  The  employer  shall  institute  a  program  for  detecting  MDA 
leaks,  spills,  and  discharges,  including  regular  visual  inspections  of  op- 
erations Involving  liquid  or  solid  MDA. 

1926.60(m)(3)  All  leaks  shall  be  repaired  and  liquid  or  dust  spills  cleaned 
up  promptly. 

1926.60(m)(4)  Surfaces  contaminated  with  MDA  may  not  be  cleaned  by  tbe 
use  of  compressed  air. 

1926.60(m)(5)  Shoveling,  dry  sweeping,  and  other  methods  of  dry  clean-up 
of  MDA  may  be  used  where  HEPA  filtered  vacuuming  and/or  wet  cleaning 
are  not  feasible  or  practical. 

1926.60(m)(6)  Waste,  scrap,  debris,  bags,  containers,  equipment,  and  cloth- 
ing contaminated  with  MDA  shall  be  collected  and  disposed  of  in  a  manner 
to  prevent  the  re-entry  of  MDA  into  the  workplace. 

1 926.60(n)  Medical  surveillance — (1 )  General,  (i)  The  employer  shall  make 
available  a  medical  surveillance  program  for  employees  exposed  to  MDA 
under  the  following  circumstances: 

1926.60(n)(1)(i)(A)  Employees  exposed  at  or  above  the  action  level  for  30 
or  more  days  per  year: 

1926.6O(n)(1)(0(B)  Employees  who  are  subject  to  dermal  exposure  to  MDA 
for  1 5  or  more  days  per  year: 

1926.60(n)(1)(i)(C)  Employees  who  have  been  exposed  in  an  emergency 
situation: 

1926.60(n)(1)(i)(D)  Employees  whom  the  employer,  based  on  results  from 
compliance  with  paragraph  (f)(8)  of  this  section,  has  reason  to  believe  are 
being  dermally  exposed:  and 


i926.60(n)(i)(i)(E)  Employees  who  allow  signs  oi  symptoms  ol  mim 

ii  . 

I926.60(n)(i)(ii)  The  employa  shall  i  tiaure  thai  all  medli  al  examinations 
and  procedures  are  performed  by  •■!  undei  the  supervision  ol  •>  licensed 
physician  al  a  reasonable  time  and  pine,  and  provided  without  cost  i<> 
the  empl 

I926.60(n)(2)  Initial  eanmfnattona  P)  Within  160  days  ol  the  effei  ovc  daft 
oi  this  si. mil. mi.  oi  before  the  time  ol  Initial  assignment  the  employa  shall 
provide  ea<  h  employee  i  overed  bj  paragraph  lull  iidi  ol  iiiis  section  with  ■ 
ineiiii  al  examination  Including  the  following  elements 
i926.60(n)(2)(i)(A)  a  detailed  history  whli  h  Ini  hides 

1926.60(n)(2)(i)(A)ffJ  Past    work  exposure   I"   MI)A  01    any  other   toxic 

substances; 

i926.60(n)(2)(i)(A)f2j  a  history  ol  drugs,  all  ohol,  tobai i  o,  and  medli  atton 
miiiin.iv  taken  (duration  and  quantity);  and 

i926.60(n)(2)(i)(A)(3;  A  history  ol  dermatitis,  chemical  skin  sensitization 

"i  | .mi  ii  pal "  disease. 

i926.6O(n)(2)(0(B)  A  physli  al  examination  which  Includes  all  routine  phys- 
■.ii in  1. 1 1 1.  .1 1  parameters,  skin  examination,  and  examination  for  signs 

..I  liv.'i  disease 

i926.6O(n)(2)(0(C)  Laboratory  testa  Including: 

1926.60(n)(2)(i)(C)f»;  Liver  function  tests  and  (2)  Urinalysis. 

1926.60(n)(2)(i)(D)  Additional  tests  as  necessary  In  the  opinion  of  the 
physician. 

1926.60(n)(2)(ii)  No  initial  medical  examination  is  required  if  adequate  re- 
cords show  that  the  employee  has  been  examined  In  accordance  with  the 
requirements  ol  iks  section  within  the  previous  six  months  prior  to  tbe 
iifeeii\e  date  of  this  standard  or  prior  to  the  date  of  initial  assignment. 

1926.60(n)(3)  Periodic  examinations,  (i)  The  employer  shall  provide  each 
employee  covered  by  this  section  with  a  medical  examination  at  least  an- 
nually following  the  initial  examination.  These  periodic  examinations  shall 

include  at  least  the  following  elements: 

1 926.6O(n)(3)(0(A)  A  brief  history  regarding  any  new  exposure  to  potential 
liver  toxins,  changes  in  drug,  tobacco,  and  alcohol  intake,  and  the  ap- 
pearance of  physical  signs  relating  to  the  liver,  and  the  skin: 

1926.60(n)(3)(i)(B)  The  appropriate  tests  and  examinations  including  liver 
function  tests  and  skin  examinations:  and 

1926.60(n)(3)(i)(C)  Appropriate  additional  tests  or  examinations  as  deemed 
necessary  by  the  physician. 

1926.60(n)(3)(ii)  If  in  the  physician's  opinion  the  results  of  liver  function 
tests  indicate  an  abnormality,  the  employee  shall  be  removed  from  further 
MDA  exposure  in  accordance  with  paragraph  (n)(9)  of  this  section.  Repeat 
liver  function  tests  shall  be  conducted  on  advice  of  the  physician. 

1926.60(n)(4)  Emergency  examinations.  If  the  employer  determines  that  the 
employee  has  been  exposed  to  a  potentially  hazardous  amount  of  MDA  in 
an  emergency  situation  under  paragraph  (e)  of  this  section,  the  employer 
shall  provide  medical  examinations  in  accordance  with  paragraphs  (n)(3) 
(i|  and  (ii)  of  this  section.  If  the  results  of  liver  function  testing  indicate  an 
abnormality,  the  employee  shall  be  removed  in  accordance  with  paragraph 
(n)(9)  of  this  section.  Repeat  liver  function  tests  shall  be  conducted  on  the 
advice  of  the  physician.  If  the  results  of  the  tests  are  normal,  tests  must 
be  repeated  two  to  three  weeks  from  the  initial  testing.  If  the  results  of  the 
second  set  of  tests  are  normal  and  on  the  advice  of  the  physician,  no  ad- 
ditional testing  is  required. 

1 926.60(n)(5)  Additional  examinations.  Where  the  employee  develops  signs 
and  symptoms  associated  with  exposure  to  MDA.  the  employer  shall  provide 
the  employee  with  an  additional  medical  examination  including  liver  func- 
tion tests.  Repeat  liver  function  tests  shall  be  conducted  on  the  advice  of 
the  physician.  If  the  results  of  the  tests  are  normal,  tests  must  be  repeated 
two  to  three  weeks  from  the  initial  testing.  If  the  results  of  the  second  set 
of  tests  are  normal  and  on  the  advice  of  the  physician,  no  additional  test- 
ing is  required. 

1926.60(n)(6)  Multiple  physician  review  mechanism,  (i)  If  the  employer  selects 
the  initial  physician  who  conducts  any  medical  examination  or  consultation 
provided  to  an  employee  under  this  section,  and  the  employee  has  signs 
or  symptoms  of  occupational  exposure  to  MDA  (which  could  include  an 
abnormal  liver  function  test),  and  the  employee  disagrees  with  the  opinion 
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of  the  examining  physician,  and  this  opinion  could  affect  the  employee's 
job  status,  the  employee  may  designate  an  appropriate  and  mutually 
acceptable  second  physician: 

1 926.60(n)(6)(i)(A)  To  review  any  findings,  determinations  or  recommend- 
ations of  the  initial  physician;  and 

1926.60(n)(6)(i)(B)  To  conduct  such  examinations,  consultations,  and 
laboratory  tests  as  the  second  physician  deems  necessary  to  facilitate 
this  review. 

1926.60(n)(6)(ii)  The  employer  shall  promptly  notify  an  employee  of  the 
right  to  seek  a  second  medical  opinion  after  each  occasion  that  an  initial 
physician  conducts  a  medical  examination  or  consultation  pursuant  to 
this  section.  The  employer  may  condition  its  participation  in,  and  payment 
for.  the  multiple  physician  review  mechanism  upon  the  employee  doing  the 
following  within  fifteen  ( 1 5)  days  after  receipt  of  the  foregoing  notification, 
or  receipt  of  the  initial  physician's  written  opinion,  whichever  is  later: 

1926.60(n)(6)(ii)(A)  The  employee  informing  the  employer  that  he  or  she 
intends  to  seek  a  second  medical  opinion,  and 

1 926.60(n)(6)(ii)(B)  The  employee  initiating  steps  to  make  an  appointment 
with  a  second  physician. 

1926.60(n)(6)(iii)  If  the  findings,  determinations,  or  recommendations  of 
the  second  physician  differ  from  those  of  the  initial  physician,  then  the 
employer  and  the  employee  shall  assure  that  efforts  are  made  for  the  two 
physicians  to  resolve  any  disagreement. 

1926.60(n)(6)(iv)  If  the  two  physicians  have  been  unable  to  quickly  resolve 
their  disagreement,  then  the  employer  and  the  employee  through  their 
respective  physicians  shall  designate  a  third  physician: 

1926.60(n)(6)(iv)(A)  To  review  any  findings,  determinations,  or  recom- 
mendations of  the  prior  physicians;  and 

1926.60(n)(6)(iv)(B)  To  conduct  such  examinations,  consultations,  labo- 
ratory tests,  and  discussions  with  the  prior  physicians  as  the  third  physician 
deems  necessary  to  resolve  the  disagreement  of  the  prior  physicians. 

1926.60(n)(6)(v)  The  employer  shall  act  consistent  with  the  findings,  de- 
terminations, and  recommendations  of  the  second  physician,  unless  the 
employer  and  the  employee  reach  a  mutually  acceptable  agreement. 

1926.60(n)(7)  Information  provided  to  the  examining  physician,  (i)  The  em- 
ployer shall  provide  the  following  information  to  the  examining  physician: 

1926.60(n)(7)(i)(A)  A  copy  of  this  regulation  and  its  appendices: 

1 926.60(n)(7)(i)(B)  A  description  of  the  affected  employee's  duties  as  they 
relate  to  the  employee's  potential  exposure  to  MDA; 

1926.60(n)(7)(i)(C)The  employee's  current  actual  or  representative  MDA 
exposure  level: 

1926.60(n)(7)(i)(O)  A  description  of  any  persona]  protective  equipment 
used  or  to  be  used;  and 

1926.60(n)(7)(i)(E)  Information  from  previous  employment  related  medical 
examinations  of  the  affected  employee. 

1926.60(n)(7)(ii)The  employer  shall  provide  the  foregoing  information  to 
a  second  physician  under  this  section  upon  request  either  by  the  second 
physician,  or  by  the  employee. 

1926.60(n)(8)  Physician's  written  opinion,  (i)  For  each  examination  under 
this  section,  the  employer  shall  obtain,  and  provide  the  employee  with  a 
copy  of.  the  examining  physician's  written  opinion  within  15  days  of  its 
receipt.  The  written  opinion  shall  include  the  following: 

1926.60(n)(8)(i)(A)  The  occupationally  pertinent  results  of  the  medical 
examination  and  tests: 

1926.60(n)(8)(i)(B)  The  physician's  opinion  concerning  whether  the 
employee  has  any  detected  medical  conditions  which  would  place  the 
employee  at  increased  risk  of  material  impairment  of  health  from  expo- 
sure to  MDA; 

1926.60(n)(8)(i)(C)  The  physician's  recommended  limitations  upon  the 
employee's  exposure  to  MDA  or  upon  the  employee's  use  of  protective 
clothing  or  equipment  and  respirators:  and 

1 926.60(n)(8)(i)(D)  A  statement  that  the  employee  has  been  informed  by 
the  physician  of  the  results  of  the  medical  examination  and  any  medical 
conditions  resulting  from  MDA  exposure  which  require  further  expla- 
nation or  treatment. 
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1 926.60(n)(8)(ii)  The  written  opinion  obtained  by  the  employer  shall  not  re- 
veal specific  findings  or  diagnoses  unrelated  to  occupational  exposures. 

1926.60(n)(9)  Medical  removal — (i)  Temporary  medical  removal  of  an  em- 
ployee— (A)  Temporary  removal  resulting  from  occupational  exposure.  The 
employee  shall  be  removed  from  work  environments  in  which  exposure  to 
MDA  is  at  or  above  the  action  level  or  where  dermal  exposure  to  MDA  may 
occur,  following  an  initial  examination  (paragraph  (n)(2)  of  this  section), 
periodic  examinations  (paragraph  (n)(3)  of  this  section),  an  emergency 
situation  (paragraph  (n)(4)  of  this  section),  or  an  additional  examination 
(paragraph  (n)(5)  of  this  section)  in  the  following  circumstances: 

1 926.60(n)(9)(i)( A)f  1 )  When  the  employee  exhibits  signs  and/or  symptoms 
indicative  of  acute  exposure  to  MDA;  or 

1 926.60(n)(9)(i)(A)(2J  When  the  examining  physician  determines  that  an 
employee's  abnormal  liver  function  tests  are  not  associated  with  MDA 
exposure  but  that  the  abnormalities  may  be  exacerbated  as  a  result  of 
occupational  exposure  to  MDA. 

1 926.60(n)(9)(i)(B)  Temporary  removal  due  to  afinal  medical  determination. 
(1 )  The  employer  shall  remove  an  employee  from  work  having  an  exposure 
to  MDA  at  or  above  the  action  level  or  where  the  potential  for  dermal  ex- 
posure exists  on  each  occasion  that  a  final  medical  determination  results 
in  a  medical  finding,  determination,  or  opinion  that  the  employee  has  a 
detected  medical  condition  which  places  the  employee  at  increased  risk 
of  material  impairment  to  health  from  exposure  to  MDA. 

1 926.60(n)(9)(i)(B)f2J  For  the  purposes  of  this  section,  the  phrase  "final  med- 
ical determination"  shall  mean  the  outcome  of  the  physician  review  mechanism 
used  pursuant  to  the  medical  surveillance  provisions  of  this  section. 

1926.60(n)(9)(i)(B)(3J  Where  a  final  medical  determination  results  in  any 
recommended  special  protective  measures  for  an  employee,  or  limitations 
on  an  employee's  exposure  to  MDA,  the  employer  shall  implement  and 
act  consistent  with  the  recommendation. 

1926.60(n)(9)(ii)  Return  of  the  employee  to  former  job  status.  (A)  The  em- 
ployer shall  return  an  employee  to  his  or  her  former  job  status: 

1 926 .60(n)(9)(ii)(A)| 1 )  When  the  employee  no  longer  shows  signs  or  symp- 
toms of  exposure  to  MDA.  or  upon  the  advice  of  the  physician. 

1926.60(n)(9)(ii)(A)(2J  When  a  subsequent  final  medical  determination 
results  in  a  medical  finding,  determination,  or  opinion  that  the  employee 
no  longer  has  a  detected  medical  condition  which  places  the  employee  at 
increased  risk  of  material  impairment  to  health  from  exposure  to  MDA. 

1926.60(n)(9)(ii)(B)  For  the  purposes  of  this  section,  the  requirement  that 
an  employer  return  an  employee  to  his  or  her  former  job  status  is  not 
intended  to  expand  upon  or  restrict  any  rights  an  employee  has  or  would 
have  had.  absent  temporary  medical  removal,  to  a  specific  job  classific- 
ation or  position  under  the  terms  of  a  collective  bargaining  agreement. 

1926.60(n)(9)(iii)  Removal  of  other  employee  special  protective  measure 
or  limitations.  The  employer  shall  remove  any  limitations  placed  on  an 
employee  or  end  any  special  protective  measures  provided  to  an  em- 
ployee pursuant  to  a  final  medical  determination  when  a  subsequent  final 
medical  determination  indicates  that  the  limitations  or  special  protective 
measures  are  no  longer  necessary. 

1 926.60(n)(9)(iv)  Employer  options  pending  afinal  medical  determination. 
Where  the  physician  review  mechanism  used  pursuant  to  the  medical 
surveillance  provisions  of  this  section,  has  not  yet  resulted  in  a  final 
medical  determination  with  respect  to  an  employee,  the  employer  shall 
act  as  follows: 

1 926.60(n)(9)(iv)(A)  Removal.  The  employer  may  remove  the  employee  from 
exposure  to  MDA,  provide  special  protective  measures  to  the  employee,  or 
place  limitations  upon  the  employee,  consistent  with  the  medical  findings, 
determinations,  or  recommendations  of  the  physician  who  has  reviewed 
the  employee's  health  status. 

1 926.6  0(n)(9)(iv)(B)  Return.  The  employer  may  return  the  employee  to  his 
or  her  former  job  status,  and  end  any  special  protective  measures  provided 
to  the  employee,  consistent  with  the  medical  findings,  determinations, 
or  recommendations  of  any  of  the  physicians  who  have  reviewed  the 
employee's  health  status,  with  two  exceptions: 

1926.60(n)(9)(iv)(B)(7j  If  the  initial  removal,  special  protection,  or  limi- 
tation of  the  employee  resulted  from  a  final  medical  determination  which 
differed  from  the  findings,  determinations,  or  recommendations  of  the 
initial  physician;  or 
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i926.60(n)(9)(iv)(B)(2j  i  in-  employee  has  bacn  on  removal  status  foi  the 

preceding  sl\   mi  H  Hlis  .1-.  .1   result   ill  exposure  In  Ml  lA    1 1  nil   1 1  n    i  in; 

■hall  await  .i  iin.ii  mm  iii.  al  determination 

i926.60(n)(9)(v)  Medb  "i  removal  pretax  Hon  benefit*  (A)  Proutalona  oj  mad 
leal  removal  protection  benqflu  rhe  employe  thall  provldi  to  an  employee 

up  in  sis  ii.i  1 1 ii >n 1 1 is  ni  medical  removal  protet benefltaon  eachoo 

thai  an  employee  la  re ved  i i  expoaure  to  mda  or  otherwlae  limited 

inn sii.mi  in  ihis  section 

i926.60(n)(9)(v)(B)  Definition  "I  medical  removalprotei  nun  benefits.  Fan  the 

purposes  of  thla  section  the  requirement  that  an  employe]  pro 

removal  protection  benefits  means  thai  the  employe)  shall  maintain  the 

■  .ii  nun's  s ,iii\  .n  n  i  iiiiii-i  employment  rights  and  benefits  of  an  employee 

.is  though  the  employee  bad  nol  been  n  moved  from  n lal  expoaure  to 

mi  >\  in  otherwise  limited 

i926.60(n)(9)(v)(C)  Follow  n/i  medical  surveillance  during  the  period  p)  em 
ployee  removal  on  limitations.  During  the  period  of  time  that  an  employee  is 
removed  from  inniu.il  expoaure  '"  mi  kA  oi  otherwlsi  limited,  the  employer 

ma]  condition  the  provision  ol  medical  n-moval  protect  ion  Inn.  his  upon  the 

employee's  participation  In  follow  up  medical  surveillance  made  available 
pursuant  u>  tins  section. 

i926.60(n)(9)(v)(D)  Workers'  compensation  claims,  [fa  removed  employee  tiles 

a  claim  t"i  workers  i  i  iinpeiis.il  ii  111  payments  lor  a  MDA-relatcd  disability,  then 

the  employer  shall  continue  to  provide  medical  removal  protection  benefits 
pending  disposition  ol  the  claim.  To  the  extent  that  an  award  Is  made  to 
the  employee  for  earnings  lost  during  the  period  of  removal,  the  employer's 
medical  removal  protection  obligation  shall  be  reduced  by  such  amount.  The 
employer  shall  receive  no  credit  lor  workers'  compensation  payments  received 
by  the  employee  few  treatment  related  expenses. 

1926.60(n)(9)(v)(E|  Otlicr  credits.  The  employer's  obligation  to  provide  med- 
ical removal  protection  benefits  to  a  removed  employee  shall  be  reduced  to 
the  extent  thai  the  employee  receives  compensation  for  earnings  lost  during 
the  period  of  removal  either  from  a  publicly  or  employer-funded  compen- 
sation program,  or  receives  income  from  employment  with  any  employer 
made  possible  by  virtue  of  the  employee's  removal. 

1 926.60(n)(9)(v)(F)  Employees  who  do  not  recover  within  the  6  months  of 
removal.  The  employer  shall  take  the  following  measures  with  respect  to 
any  employee  removed  from  exposure  to  MDA: 

1926.60(n)(9)(v)(F)W  The  employer  shall  make  available  to  the  employee 
a  medical  examination  pursuant  to  this  section  to  obtain  a  final  medical 
determination  wilh  respect  to  the  employee; 

1 926.60(n)(9)(v)(F)(21  The  employer  shall  assure  that  the  final  medical  deter- 
mination obtained  indicates  whether  or  not  the  employee  may  be  returned 
to  his  or  her  former  job  status,  and.  if  not,  what  steps  should  be  taken  to 
protect  the  employee's  health: 

1926.60(n)(9)(v)(F)f3J  Where  the  final  medical  determination  has  not  yet 
been  obtained,  or  once  obtained  indicates  that  the  employee  may  not  yet 
be  returned  to  his  or  her  former  job  status,  the  employer  shall  continue  to 
provide  medical  removal  protection  benefits  to  the  employee  until  either  the 
employee  is  returned  to  former  job  status,  or  a  final  medical  determination 
is  made  that  the  employee  is  incapable  of  ever  safely  returning  to  his  or 
her  former  job  status:  and 

1926.60(n)(9)(v)(F)W  Where  the  employer  acts  pursuant  to  a  final  med- 
ical determination  which  permits  the  return  of  the  employee  to  his  or  her 
former  job  status  despite  what  would  otherwise  be  an  unacceptable  liver 
function  test,  later  questions  concerning  removing  the  employee  again  shall 
be  decided  by  a  final  medical  determination.  The  employer  need  not  auto- 
matically remove  such  an  employee  pursuant  to  the  MDA  removal  criteria 
provided  by  this  section. 

1 9  2  6 .  60(n)(9)(v  i )  Voluntary  removal  or  restriction  of  an  employee.  Where  an 
employer,  although  not  required  by  this  section  to  do  so.  removes  an  em- 
ployee from  exposure  to  MDA  or  otherwise  places  limitations  on  an  employee 
due  to  the  effects  of  MDA  exposure  on  the  employee's  medical  condition,  the 
employer  shall  provide  medical  removal  protection  benefits  to  the  employee 
equal  to  that  required  by  paragraph  (n)(9)(v)  of  this  section. 

1926.60(o)  Recordkeeping — (1)  Objective  data  for  exempted  operations. 
(i)  Where  the  employer  has  relied  on  objective  data  that  demonstrate  that 
products  made  from  or  containing  MDA  are  not  capable  of  releasing  MDA 
or  do  not  present  a  dermal  exposure  problem  under  the  expected  condi- 
tions of  processing,  use.  or  handling  to  exempt  such  operations  from  the 
initial  monitoring  requirements  under  paragraph  (f)(2)  of  this  section,  the 


employe]  sh.iii  eetabllah  and  maintain  an  ai  <  urati  ret  ord  ol  ob)<  t  Uvi  data 
reasonably  relied  upon  m  support  ol  the  exemption 

1926.60(o)(l)(ii)  The  in  mil  sh.ill  im  hi. I.  .it  least  the  lollowtiig  ml. .mi. ill.. n 

i926.60(o)(i)(ii)(A)  rhe  produi  t  qualifying  foi  exemption: 

1926.60(o)(l)(n)(B)  The  si, mi,'  ,,l  tl>.   ..I,|.  .  ii..   .I. it. i 

i926.60(o)(i)(ii)(C)  The  testing  p ><  ol,  results  ot  (eating,  and/oi  analysis 

ni  the  a.. ii,  m.iI  i. MDA; 

i926.60(o)(i)(M)(O)  a  description  ol  the  operation  exempted  and  how  the 

data  Support  the  exemption;  and 

i926.60(o)(i)(ii)(E)  Othei  data  relevant  to  thi  operations  materlala,  pro 
ceasing,  or  employee  exposures  t  overed  by  the  exemption. 

I926.60(o)(i)(iii)  The  employer  sh.iii  maintain  tins  ret  ord  Cor  the  miration 
ni  the  employer's  reliance  upon  such  objei  ove  data. 
1926.60(c)(2)  Historical  monitoring  data,  (fl  Where  the  em  plover  has  relied  on 
historical  t Itorlngdata  thai  de si  rate  that  exposures  on  a  partli  ulai 

|nli  will  lie  below  Ihe  action  level  to  exempl  sueh  operations  Irnm  the  initial 

monitoring  requirements  under  paragraph  (f)(2)  of  this  section,  the  employer 

shall  establish  and  maintain  an  accurate  record  of  historical  monitoring 
data  reasonably  relied  upon  in  support  of  tin   e»  eptjon. 

1926.60(o)(2)(ii)  The  record  shall  Include  Information  that  reflect  the  fol- 
lowing conditions: 

1926.60(o)(2)(ii)(A)  The  data  upon  which  Judgments  are  based  are  scien- 
tifically sound  and  were  collected  using  methods  thai  are  sufficiently  ac- 
curate and  precise; 

1926.60(o)(2)(ii)(B)  The  processes  and  work  practices  that  were  in  use 
when  the  historical  monitoring  data  were  obtained  are  essentially  the 
same  as  those  to  be  used  during  the  job  for  which  initial  monitoring  will 
not  be  performed; 

1 926.60(o)(2)(ii)(C)  The  characteristics  of  the  MDA-containing  material  being 
handled  when  the  historical  monitoring  data  were  obtained  are  the  same  as 
those  on  the  job  for  which  initial  monitoring  will  not  be  performed: 

1926.60(o)(2)(ii)(D)  Environmental  conditions  prevailing  when  the  historical 
monitoring  data  were  obtained  are  the  same  as  those  on  the  Job  for  which 
initial  monitoring  will  not  be  performed:  and 

1926.60(o)(2)(ii)(E)  Other  data  relevant  to  the  operations,  materials,  pro- 
cessing, or  employee  exposures  covered  by  the  exception. 

1 926.60(o)(2)(iii)  The  employer  shall  maintain  this  record  for  the  duration 
of  the  employer's  reliance  upon  such  historical  monitoring  data. 

1 926.60(o)(3)  The  employer  may  utilize  the  services  of  competent  organiz- 
ations such  as  industry  trade  associations  and  employee  associations  to 
maintain  the  records  required  by  this  section. 

1926.60(o)(4)  Exposure  measurements,  (i)  The  employer  shall  keep  an  ac- 
curate record  of  all  measurements  taken  to  monitor  employee  exposure 
to  MDA. 

1926.60(o)(4)(ii)  This  record  shall  include  at  least  the  following  information: 

1926.60(o)(4)(ii)(A)  The  date  of  measurement: 

1926.60(o)(4)(ii)(B)  The  operation  involving  exposure  to  MDA: 

1926.60(o)(4)(ii)(C)  Sampling  and  analytical  methods  used  and  evidence 
of  their  accuracy; 

1926.60(o)(4)(ii)(D)  Number,  duration,  and  results  of  samples  taken: 

1926.60(o)(4)(ii)(E)  Type  of  protective  devices  worn,  if  any;  and 

1926.60(o)(4)(ii)(F)  Name,  social  security  number,  and  exposure  of  the 
employees  whose  exposures  are  represented. 

1926.60(o)(4)(iii)  The  employer  shall  maintain  this  record  for  at  least  thirty 
(30)  years,  in  accordance  with  29  CFR  1910.20. 

1 926.60(o)(5)  Medical  surveillance,  (i)  The  employer  shall  establish  and  main- 
tain an  accurate  record  for  each  employee  subject  to  medical  surveillance  by 
paragraph  (n)  of  this  section,  in  accordance  with  29  CFR  1910.20. 

1 926.60(o)(5)(ii)  The  record  shall  include  at  least  the  following  information: 

1926.60(o)(5)(ii)(A)  The  name  and  social  security  number  of  the  employee: 

1 926.60(o)(5)(ii)(B)  A  copy  of  the  employee's  medical  examination  results, 
including  the  medical  history,  questionnaire  responses,  results  of  any  tests, 
and  physician's  recommendations. 
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1926.60(o)(5)(ii)(C)  Physician's  written  opinions: 

1 926.60(o)(5)(ii)(D)  Any  employee  medical  complaints  related  to  exposure 
to  MDA;  and 

1926.60(o)(5)(ii)(E)  A  copy  of  the  information  provided  to  the  physician 
as  required  by  paragraph  (n)  of  this  section. 

1 926.60(o)(5)(iii)  The  employer  shall  ensure  that  this  record  is  maintained 
for  the  duration  of  employment  plus  thirty  (30)  years,  in  accordance  with 
29  CFR  1910.20. 

1926.60(o)(5)(iv)  A  copy  of  the  employee's  medical  removal  and  return 
to  work  status. 

1 926.60(o)(6)  Training  records.  The  employer  shall  maintain  all  employee 
training  records  for  one  (1)  year  beyond  the  last  date  of  employment. 

1926.60(o)(7)  Availability,  (i)  The  employer,  upon  written  request,  shall 
make  all  records  required  to  be  maintained  by  this  section  available  to  the 
Assistant  Secretary  and  the  Director  for  examination  and  copying. 

1926.60(o)(7)(ii)  The  employer,  upon  request,  shall  make  any  exposure 
records  required  by  paragraphs  (f)  and  (n)  of  this  section  available  for 
examination  and  copying  to  affected  employees,  former  employees,  des- 
ignated representatives,  and  the  Assistant  Secretary,  in  accordance  with 
29  CFR  1910.20(a)-(e)  and  (g)-(i). 

1926.60(o)(7)(iii)  The  employer,  upon  request,  shall  make  employee  med- 
ical records  required  by  paragraphs  (n)  and  (o)  of  this  section  available 
for  examination  and  copying  to  the  subject  employee,  anyone  having 
the  specific  written  consent  of  the  subject  employee,  and  the  Assistant 
Secretary,  in  accordance  with  29  CFR  1910.20. 

1926.60(o)(8)  Transfer  of  records,  (i)  The  employer  shall  comply  with 
the  requirements  concerning  transfer  of  records  set  forth  in  29  CFR 
1910.20(h). 

1 926.60(o)(8)(ii)  Whenever  the  employer  ceases  to  do  business  and  there  is 
no  successor  employer  to  receive  and  retain  the  records  for  the  prescribed 
period,  the  employer  shall  notify  the  Director  at  least  90  days  prior  to 
disposal  and.  upon  request,  transmit  them  to  the  Director. 

1926.60(p)  Observation  of  monitoring— <1)  Employee  observation.  The 
employer  shall  provide  affected  employees,  or  their  designated  represent- 
atives, an  opportunity  to  observe  the  measuring  or  monitoring  of  employee 
exposure  to  MDA  conducted  pursuant  to  paragraph  (f)  of  this  section. 

1926.60(p)(2)  Observation  procedures.  When  observation  of  the  mea- 
suring or  monitoring  of  employee  exposure  to  MDA  requires  entry  into 
areas  where  the  use  of  protective  clothing  and  equipment  or  respirators 
is  required,  the  employer  shall  provide  the  observer  with  personal  pro- 
tective clothing  and  equipment  or  respirators  required  to  be  worn  by 
employees  working  in  the  area,  assure  the  use  of  such  clothing  and 
equipment  or  respirators,  and  require  the  observer  to  comply  with  all 
other  applicable  safety  and  health  procedures. 

1926.60(q)  Effective  date.  This  standard  shall  become  effective  on 
September  9,  1992. 

1926.60(r)  Appendices.  The  information  contained  in  appendices  A.  B. 
C  and  D  of  this  section  is  not  intended  by  itself,  to  create  any  additional 
obligations  not  otherwise  imposed  by  this  standard  nor  detract  from  any 
existing  obligation.  The  protocols  for  respiratory  fit  testing  in  appendix  E 
of  this  section  are  mandatory. 

1926.60(s)  Startup  dates.  Compliance  with  all  obligations  of  this  stan- 
dard commence  September  9.  1992,  except  as  follows: 

1926.60(s)(1)  Initial  monitoring  under  paragraph  (f)(2)  of  this  section  shall 
be  completed  as  soon  as  possible  but  no  later  than  December  8,  1992. 

1 926.60(s)(2)  Medical  examinations  under  paragraph  (n)  of  this  section  shall 
be  completed  as  soon  as  possible  but  no  later  than  February  8.  1993. 

1 926.60(s)(3)  Emergency  plans  required  by  paragraph  (e)  of  this  section 
shall  be  provided  and  available  for  inspection  and  copying  as  soon  as 
possible  but  no  later  than  January  7.  1993. 

1926.60(s)(4)  Initial  training  and  education  shall  be  completed  as  soon 
as  possible  but  no  later  than  January  7.  1993. 

1926.60(s)(5)  Decontamination  and  lunch  areas  under  paragraph  (k)  of 
this  section  shall  be  in  operation  as  soon  as  possible  but  no  later  than 
September  9,  1993. 


1 926.60(s)(6)  Respiratory  Protection  required  by  paragraph  (i)  of  this 
section  shall  be  provided  as  soon  as  possible  but  no  later  than  Janu- 
ary 7.  1993. 

1926.60(s)(7)  Written  compliance  plans  required  by  paragraph  (h)(5)  of 
this  section  shall  be  completed  and  available  for  inspection  and  copying 
as  soon  as  possible  but  no  later  than  January  7,  1993. 

1926.60(s)(8)  OSHA  shall  enforce  the  permissible  exposure  limits  in 
paragraph  (c)  of  this  section  no  earlier  than  January  7.  1993. 

1926.60(s)(9)  Engineering  controls  needed  to  achieve  the  PELs  must  be 
in  place  September  9.  1993. 

1926.60(s)(10)  Personal  protective  clothing  required  by  paragraph  (j)  of 
this  section  shall  be  available  January  7.  1993. 

Appendix  A  to  §1926.60— 

Substance  Data  Sheet,  for  4-4'  Methylenedianiline 
NOTE:  The  requirements  applicable  to  construction  work  under  this 
Appendix  A  are  identical  to  those  set  forth  in  Appendix  A  to  §1910. 1050 
of  this  chapter. 

[Appendix  A  to  §1910. 1050  is  printed  below— CCH.] 

APPENDIX  A  TO  §1910.1050— SUBSTANCE  DATA 
SHEET,  FOR  4,4'-METHYLENEDIANILINE 

/.  Substance  Identification 

A.  Substance:  Methylenedianiline  (MDA) 

B.  Permissible  Exposure: 

1 .  Airborne:  Ten  parts  per  billion  parts  of  air  (10  ppb).  time-weighted 
average  (TWA)  for  an  8-hour  workday  and  an  action  level  of  five  parts 
per  billion  parts  of  air  (5  ppb). 

2.  Dermal:  Eye  contact  and  skin  contact  with  MDA  are  not  permitted. 

C.  Appearance  and  odor:  White  to  tan  solid;  amine  odor 

//.  Health  Hazard  Data 

A.  Ways  in  which  MDA  affects  your  health.  MDA  can  affect  your 
health  if  you  inhale  it.  or  if  it  comes  in  contact  with  your  skin  or 
eyes.  MDA  is  also  harmful  if  you  happen  to  swallow  it.  Do  not  get 
MDA  in  eyes,  on  skin,  or  on  clothing. 

B.  Effects  of  overexposure.  1.  Short-term  (acute)  overexposure:  Over- 
exposure to  MDA  may  produce  fever,  chills,  loss  of  appetite,  vomiting, 
jaundice.  Contact  may  irritate  skin,  eyes  and  mucous  membranes. 
Sensitization  may  occur. 

2.  long-term  (chronic)  exposure.  Repeated  or  prolonged  exposure  to 
MDA.  even  at  relatively  low  concentrations,  may  cause  cancer.  In 
addition,  damage  to  the  liver,  kidneys,  blood,  and  spleen  may  occur 
with  long  term  exposure. 

3.  Reporting  signs  and  symptoms.  You  should  inform  your  employer 
if  you  develop  any  signs  or  symptoms  which  you  suspect  are  caused 
by  exposure  to  MDA  including  yellow  staining  of  the  skin. 

///.  Protective  Clothing  and  Equipment 
A.  Respirators.  Respirators  are  required  for  those  operations  in  which 
engineering  controls  or  work-practice  controls  are  not  adequate  or 
feasible  to  reduce  exposure  to  the  permissible  limit.  If  respirators 
are  worn,  they  must  have  a  label  issued  by  the  National  Institute  for 
Occupational  Safety  and  Health  under  the  provisions  of  42  CFR  part 
84  stating  that  the  respirators  have  been  approved  for  this  purpose, 
and  cartridges  and  canisters  must  be  replaced  in  accordance  with 
the  requirements  of  29  CFR  1910.134.  If  you  experience  difficulty 
breathing  while  wearing  a  respirator,  you  can  request  a  positivepres- 
sure  respirator  from  your  employer.  You  must  be  thoroughly  trained 
to  use  the  assigned  respirator,  and  the  training  must  be  provided 
by  your  employer. 

MDA  does  not  have  a  detectable  odor  except  at  levels  well  above 
the  permissible  exposure  limits.  Do  not  depend  on  odor  to  warn 
you  when  a  respirator  canister  is  exhausted.  If  you  can  smell  MDA 
while  wearing  a  respirator,  proceed  immediately  to  fresh  air.  If 
you  experience  difficulty  breathing  while  wearing  a  respirator,  tell 
your  employer. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


n  Protw  in-.- 1  lathing.  You  may  be  required  to  wear  coveralls.  >i ■, 

gloves,  Itece  shields  1 1  •  <  ■  appropriate  prote*  Uve<  lothlngtoprevi  nl 

skin  i  ontat  i  with  mi  >a  Where  i ei  tlve  <  lothlng  la  required,  youi 

ei  is  I,  quired  to  provide  i  lean  garment*  to  you,  aa  Q«  • 
in  assure  ih.it  the  <  lothlng  protei  is  you  adequately  Replai  e  01  repali 
Impervloua  i  lothlng  thai  haa  developed  leaka 

MDA  ahould  nevei  be  allowed  to  remain  on  the  ••km  <  lothlng  and 
ahoea  which  are  no!  Impervloua  to  mda  should  nol  in-  allowed 

in  beci contaminated  with  MDA,  and  ii  the)  do    the  clothing 

.mil  si s  siinuiii  be  promptly  removed  and  decontaminated    Hie 

clothing  ahould  i»-  laundered  to  remove  mda  oi  discarded.  Once 
mda  penetrates  sinus  01  othet  leathei  articles,  thej  ahould  nol  be 
win  n  again. 

i  Bye protei  Hon  You  mual  wear  splaahprool  safety  n'>ei;l|"'  In  .mas 
where  liquid  mda  tnaj  contact  youj  eyes.  Contact  tenses  should 

nol  be  win  ii  in  .11  cis  where  eye  contacl  with  MDAca «ur  In  ad 

(iiiiini.  you  imisi  weai  .1  face  ableld  ii  youi  (ace  could  be  splashed 
with  mda  liquid 

IV.  Emergency  and  First  Aid  Procedures 

A.  Eye  anil  face  exposure.  M  MDA  is  splashed  Into  the  eyes,  wash  the 
eyes  for  at  least  15  minutes  See  a  doc  toi  as  soon  as  possible. 

B.  Skin  exposure.  If  MDA  Is  spilled  on  your  clothing  or  skin,  remove  the 
contaminated  clothing  and  wash  the  exposed  skin  with  large  amounts 
of  soap  and  water  Immediately,  Wash  contaminated  clothing  before 
you  wear  It  again, 

athlng.  II  you  or  any  other  person  breathes  In  large  amounts 
of  MDA.  get  the  exposed  person  to  fresh  air  at  once.  Apply  artificial 
respiration  II  breathing  has  stopped.  Call  for  medical  assistance  or  a 
doctor  as  soon  as  possible.  Never  enter  any  vessel  or  confined  space 
where  the  MDA  concentration  might  be  high  without  proper  safety 
equipment  and  at  least  one  other  person  present  who  will  stay  outside. 
A  life  line  should  be  used. 

D.  Smailounny.  If  MDA  has  been  swallowed  and  the  patient  is  con- 
scious, do  not  induce  vomiting.  Call  for  medical  assistance  or  a 
doctor  immediately. 

V.  Medical  Requirements 
If  you  are  exposed  to  MDA  at  a  concentration  at  or  above  the  action 
level  for  more  than  30  days  per  year,  or  exposed  to  liquid  mixtures 
more  than  15  days  per  year,  your  employer  is  required  to  provide 
a  medical  examination,  including  a  medical  history  and  labora- 
tory tests,  within  60  days  of  the  effective  date  of  this  standard  and 
annually  thereafter.  These  tests  shall  be  provided  without  cost  to 
you.  In  addition,  if  you  are  accidentally  exposed  to  MDA  (either  by 
ingestion,  inhalation,  or  skin/eye  contact)  under  conditions  known 
or  suspected  to  constitute  toxic  exposure  to  MDA.  your  employer  is 
required  to  make  special  examinations  and  tests  available  to  you. 

VI.  Observation  of  Monitoring 
Your  employer  is  required  to  perform  measurements  that  are  repre- 
sentative of  your  exposure  to  MDA  and  you  or  your  designated  rep- 
resentative are  entitled  to  observe  the  monitoring  procedure.  You  are 
entitled  to  observe  the  steps  taken  in  the  measurement  procedure  and 
to  record  the  results  obtained.  When  the  monitoring  procedure  is  tak- 
ing place  in  an  area  where  respirators  or  personal  protective  clothing 
and  equipment  are  required  to  be  worn,  you  and  your  representative 
must  also  be  provided  with,  and  must  wear,  the  protective  clothing 
and  equipment. 

VII.  Access  to  Records 
You  or  your  representative  are  entitled  to  see  the  records  of  measure- 
ments of  your  exposure  to  MDA  upon  written  request  to  your  employer. 
Your  medical  examination  records  can  be  furnished  to  your  physician 
or  designated  representative  upon  request  by  you  to  your  employer. 

VIII.  Precautions  for  Safe  Use,  Handling  and  Storage 

A.  Material  is  combustible.  Avoid  strong  acids  and  their  anhydrides.  Avoid 
strong  oxidants.  Consult  supervisor  for  disposal  requirements. 

B.  Emergency  clean-up.  Wear  self-contained  breathing  apparatus  and 
fully  clothe  the  body  in  the  appropriate  persona]  protective  clothing 
and  equipment. 


Appendix  B  to  §1926.60— 

Substance  Technical  Guidelines,  MDA 
NOTE:  i  in  n  qulrementa  applk  able  to  i  onatnu  tioa  work  undo  this  Ap 
pendlx  ii  are  Identical  to  those  set  forth  In  Appt  ndlx  B  to  |191O,10 

Mils  i  ll.iplrl 

[Appendix  B  to  §1910  inr>o  is  p. .1  bekm    <  mi  | 

APPENDIX  B  TO  §1910.1050— 
SUBSTANCE  TECHNICAL  GUIDELINES,  MDA 

/.  Identification 
A  Substam  e  Identification 

1 .  Synonyms:  CAS  No.  10 1  77  9.  4.4  methylenedlanillnc;  4.4'methy- 
li-iirbisanllinr,  methyl  in  -dlanlllne:  dlanillnomethane. 

2.  Formula:  Cl:,H|4Na 

//.  Physical  Data 

1.  Appearance  and  Odor:  White  to  tan  solid:  amine  odor 

2.  Motet  ul. ii  Weight:  198.26 

3.  Boiling  Point:  398  399  C  al  760  mm  lig 

4.  Melting  Point:  88-93  °C  (190- 100  °F) 

5.  Vapor  Pressure:  9  mm  Hg  at  232  °C 

6.  Evaporation  Rate  (n-butyl  acetate  =  1):  Negligible 

7.  Vapor  Density  (Air  =  1):  Not  Applicable 

8.  Volatile  Fraction  by  Weight:  Negligible 

9.  Specific  Gravity  (Water  =  1):  Slight 

10.  Heat  of  Combustion:  -8.40  kcal/g 

1 1 .  Solubility  In  Water:  Slightly  soluble  in  cold  water,  very  soluble 
in  alcohol,  benzene,  ether,  and  many  organic  solvents. 

///.  Fire,  Explosion,  and  Reactivity  Hazard  Data 

1.  Flash  Point:  190  °C  (374  °F)  Setaflash  closed  cup 

2.  Flash  Point:  226  °C  (439  °F)  Cleveland  open  cup 

3.  Extinguishing  Media:  Water  spray:  Dry  Chemical;  Carbon  dioxide. 

4.  Special  Fire  Fighting  Procedures:  Wear  self-contained  breathing 
apparatus  and  protective  clothing  to  prevent  contact  with  skin 
and  eyes. 

5.  Unusual  Fire  and  Explosion  Hazards:  Fire  or  excessive  heat  may 
cause  production  of  hazardous  decomposition  products. 

IV.  Reactivity  Data 

1.  Stability:  Stable 

2.  Incompatibility:  Strong  oxidizers 

3.  Hazardous  Decomposition  Products:  As  with  any  other  organic 
material,  combustion  may  produce  carbon  monoxide.  Oxides  of 
nitrogen  may  also  be  present. 

4.  Hazardous  Polymerization:  Will  not  occur. 

V.  Spill  and  Leak  Procedures 
1        Sweep  material  onto  paper  and  place  in  fiber  carton. 

2.  Package  appropriately  for  safe  feed  to  an  incinerator  or  dissolve 
in  compatible  waste  solvents  prior  to  incineration. 

3.  Dispose  of  in  an  approved  incinerator  equipped  with  after- 
burner and  scrubber  or  contract  with  licensed  chemical  waste 
disposal  service. 

4.  Discharge  treatment  or  disposal  may  be  subject  to  federal,  state, 
or  local  laws. 

5.  Wear  appropriate  personal  protective  equipment. 

VI.  Special  Storage  and  Handling  Precautions 

A.  High  exposure  to  MDA  can  occur  when  transferring  the  substance 
from  one  container  to  another.  Such  operations  should  be  well  venti- 
lated and  good  work  practices  must  be  established  to  avoid  spills. 

B.  Pure  MDA  is  a  solid  with  a  low  vapor  pressure.  Grinding  or  heat- 
ing operations  increase  the  potential  for  exposure. 
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C.  Store  away  from  oxidizing  materials. 

D.  Employers  shall  advise  employees  of  all  areas  and  operations 
where  exposure  to  MDA  could  occur. 

VII.  Housekeeping  and  Hygiene  Facilities 

A.  The  workplace  should  be  kept  clean,  orderly,  and  in  a 
sanitary  condition. 

The  employer  should  institute  a  leak  and  spill  detection  pro- 
gram for  operations  involving  MDA  in  order  to  detect  sources 
of  fugitive  MDA  emissions. 

B.  Adequate  washing  facilities  with  hot  and  cold  water  are  to 
be  provided  and  maintained  in  a  sanitary  condition.  Suitable 
cleansing  agents  should  also  be  provided  to  assure  the  effective 
removal  of  MDA  from  the  skin. 

VIII.  Common  Operations 
Common  operations  in  which  exposure  to  MDA  is  likely  to  occur  in- 
clude the  following:  Manufacture  of  MDA:  Manufacture  of  Methylene 
diisocyanate:  Curing  agent  for  epoxy  resin  structures:  Wire  coating 
operations:  and  filament  winding. 

Appendix  C  to  §1926.60— 

Medical  Surveillance  Guidelines  for  MDA 

NOTE:  The  requirements  applicable  to  construction  work  under  this 
Appendix  C  are  identical  to  those  set  forth  in  Appendix  C  to  §1910. 1050 
of  this  chapter. 

(Appendix  C  to  §1910.1050  is  printed  below— CCH.] 

APPENDIX  C  TO  §1910.1050— MEDICAL 
SURVEILLANCE  GUIDELINES  FOR  MDA 

/.  Route  of  Entry 
Inhalation;  skin  absorption;  ingestion.  MDA  can  be  inhaled,  absorbed 
through  the  skin,  or  Ingested. 

//.  Toxicology 

MDA  is  a  suspect  carcinogen  in  humans.  There  are  several  reports  of 
liver  disease  in  humans  and  animals  resulting  from  acute  exposure 
to  MDA.  A  well  documented  case  of  an  acute  cardiomyopathy  sec- 
ondary to  exposure  to  MDA  is  on  record.  Numerous  human  cases 
of  hepatitis  secondary  to  MDA  are  known.  Upon  direct  contact  MDA 
may  also  cause  damage  to  the  eyes.  Dermatitis  and  skin  sensitization 
have  been  observed.  Almost  all  forms  of  acute  environmental  hepatic 
injury  in  humans  involve  the  hepatic  parenchyma  and  produce  he- 
patocellularjaundice.  This  agent  produces  intrahepatic  cholestasis. 
The  clinical  picture  consists  of  cholestatic  jaundice,  preceded  or  ac- 
companied by  abdominal  pain,  fever,  and  chills.  Onset  in  about  60% 
of  all  observed  cases  is  abrupt  with  severe  abdominal  pain.  In  about 
30%  of  observed  cases,  the  illness  presented  and  evolved  more  slowly 
and  less  dramatically,  with  only  slight  abdominal  pain.  In  about 
10%  of  the  cases  only  jaundice  was  evident.  The  cholestatic  nature 
of  the  jaundice  is  evident  in  the  prominence  of  itching,  the  histologic 
predominance  of  bile  stasis,  and  portal  inflammatory  infiltration, 
accompanied  by  only  slight  parenchymal  injury  in  most  cases,  and 
by  the  moderately  elevated  transaminase  values.  Acute,  high  doses, 
however,  have  been  known  to  cause  hepatocellular  damage  resulting 
in  elevated  SGPT.  SGOT,  alkaline  phosphatase  and  bilirubin. 

Absorption  through  the  skin  is  rapid.  MDA  is  metabolized  and  ex- 
creted over  a  48-hour  period.  Direct  contact  may  be  irritating  to  the 
skin,  causing  dermatitis.  Also  MDA  which  is  deposited  on  the  skin 
is  not  thoroughly  removed  through  washing. 

MDA  may  cause  bladder  cancer  in  humans.  Animal  data  supporting 
this  assumption  is  not  available  nor  is  conclusive  human  data.  How- 
ever, human  data  collected  on  workers  at  a  helicopter  manufacturing 
facility  where  MDA  is  used  suggests  a  higher  incidence  of  bladder 
cancer  among  exposed  workers. 

///.  Signs  and  Symptoms 

Skin  may  become  yellow  from  contact  with  MDA. 

Repeated  or  prolonged  contact  with  MDA  may  result  in  recurring 
dermatitis  (red-itchy,  cracked  skin)  and  eye  irritation.  Inhalation, 
ingestion  or  absorption  through  the  skin  at  high  concentrations 
may  result  in  hepatitis,  causing  symptoms  such  as  fever  and  chills. 


nausea  and  vomiting,  dark  urine,  anorexia,  rash,  right  upper  quad- 
rant pain  and  jaundice.  Corneal  bums  may  occur  when  MDA  is 
splashed  in  the  eyes. 

IV.  Treatment  of  Acute  Toxic  Effects/ 
Emergency  Situation 
If  MDA  gets  into  the  eyes,  immediately  wash  eyes  with  large  amounts 
of  water.  If  MDA  is  splashed  on  the  skin,  immediately  wash  contami- 
nated skin  with  mild  soap  or  detergent.  Employee  should  be  removed 
from  exposure  and  given  proper  medical  treatment.  Medical  tests 
required  under  the  emergency  section  of  the  medical  surveillance 
section  (M)(4)  must  be  conducted. 

If  the  chemical  is  swallowed  do  not  induce  vomiting  but  remove  by 
gastric  lavage. 

Appendix  D  to  §1926.60 — Sampling 
and  Analytical  Methods  for  MDA  Monitoring 
and  Measurement  Procedures 
NOTE:  The  requirements  applicable  to  construction  work  under  this  Ap- 
pendix D  are  identical  to  those  set  forth  in  Appendix  D  to  §1910.1050 
of  this  chapter. 

157  FR  35681.  Aug.  10.  1992.  as  amended  at  57  FR  49649.  Nov.  3.  1992; 
61  FR  5510.  Feb.  13.  1996;  61  FR  31431.  June  20.  1996:  63  FR  1296. 
Jan.  8.  1998] 

(Appendix  D  to  §1910. 1050  is  printed  below— CCH.] 

APPENDIX  D  TO  §1910.1050— 
SAMPLING  AND  ANALYTICAL  METHODS 
FOR  MDA  MONITORING  AND 
MEASUREMENT  PROCEDURES 

Measurements  taken  for  the  purpose  of  determining  employee  ex 
posure  to  MDA  are  best  taken  so  that  the  representative  average 
8-hour  exposure  may  be  determined  from  a  single  8-hour  sample  or 
two  (2)  4-hour  samples.  Short-time  interval  samples  (or  grab  samples) 
may  also  be  used  to  determine  average  exposure  level  if  a  minimum 
of  five  measurements  are  taken  in  a  random  manner  over  the  8-hour 
work  shift.  Random  sampling  means  that  any  portion  of  the  work  shift 
has  the  same  chance  of  being  sampled  as  any  other.  The  arithmetic 
average  of  all  such  random  samples  taken  on  one  work  shift  is  an 
estimate  of  an  employee's  average  level  of  exposure  for  that  work  shift. 
Air  samples  should  be  taken  in  the  employee's  breathing  zone  (air  that 
would  most  nearly  represent  that  inhaled  by  the  employee). 

There  are  a  number  of  methods  available  for  monitoring  employee  expo- 
sures to  MDA.  The  method  OSHA  currently  uses  is  included  below. 

The  employer,  however,  has  the  obligation  of  selecting  any  monitoring 
method  which  meets  the  accuracy  and  precision  requirements  of  the 
standard  under  his  unique  field  conditions.  The  standard  requires 
that  the  method  of  monitoring  must  have  an  accuracy,  to  a  95  per- 
cent confidence  level,  of  not  less  than  plus  or  minus  25  percent  for 
the  select  PEL. 

OSHA  Methodology 
Sampling  Procedure 

Apparatus 

Samples  are  collected  by  use  of  a  personal  sampling  pump  that  can 
be  calibrated  within  ±5%  of  the  recommended  flow  rate  with  the 
sampling  filter  in  line. 

Samples  are  collected  on  37  mm  Gelman  type  A/E  glass  fiber  filters 
treated  with  sulfuric  acid.  The  filters  are  prepared  by  soaking  each 
filter  with  0.5  mL  of  0.26N  H2S04.  (0.26  N  H2S04  can  be  prepared 
by  diluting  1 .5  mL  of  36N  H2  S04  to  200  mL  with  deionized  water.) 
The  filters  are  dried  in  an  oven  at  100  degrees  C  for  one  hour  and 
then  assembled  into  two-piece  37  mm  polystyrene  cassettes  with 
backup  pads.  The  cassettes  are  sealed  with  shrink  bands  and  the 
ends  are  plugged  with  plastic  plugs. 

After  sampling,  the  filters  are  carefully  removed  from  the  cassettes 
and  individually  transferred  to  small  vials  containing  approximately 
2  mL  deionized  water.  The  vials  must  be  tightly  sealed.  The  water  can 
be  added  before  or  after  the  filters  are  transferred.  The  vials  must  be 
sealable  and  capable  of  holding  at  least  7  mL  of  liquid.  Small  glass  scin- 
tillation vials  with  caps  containing  Teflon  liners  are  recommended. 
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Reagents 
ii. .  di  'i  i"i  addition  to  the  vials, 


Sampling  Technique 
Immediately  before  sampling,  remove  the  plastic  plugs  from  the 
Dltei  '  ■ 

Attach  the  caaaette  i"  1 1 >*-  sampling  pump  with  flexible  tubing  and 
placi  1 1  ii  i  issette  in  the  employee's  breathing  xone 

Aftei  sampling,  seal  the  cassettes  with  plastic  plugs  until  the  filters 
are  transferred  to  the  vlala  containing  delonlzed  wab  i 

At  some  convenient  huh-  within  in  hours  d  sampling,  tranafei  the 
sample  Biters  i"  >  lals 

Seal  the  small  vials  lengthv 

Submit  .11  leaal  one  blanli  littt-r  with  each  sample  set  Blanks  should 
be  handled  In  the  same  manna  .is  samples,  but  no  - > i r  is  drawn 
throi  igh  them. 

Record  sample  volumes  (In  i  ol  air)  fbi  each  sample,  along  with  any 
potential  Into  ferencea. 

Retention  Efficiency 
A  retention  efficiency  study  was  performed  by  drawing  100  L  of  air 
(80%  relative  humidity)  al  I  L/mln  through  sample  filters  thai  had  been 
spiked  with  0.814  |ig  MDA,  Instead  i>i  using  backup  pads,  blank  acid- 
treated  Biters  wen-  used  as  backups  In  each  cassette.  Upon  analysis, 
the  top  Biters  wen-  found  to  have  an  average  of  91.8%  of  the  spiked 
amount.  There  was  no  MDA  found  on  the  bottom  filters,  so  the  amount 
lost  was  probably  due  to  the  slight  Instability  of  the  MDA  saft. 

Extraction  Efficiency 
The  average  extraction  efficiency  for  six  filters  spiked  at  the  target 
concentration  is  99.6%. 

The  stability  of  extracted  and  derivatized  samples  was  verified  by  reana- 
lyzing the  above  six  samples  the  next  day  using  fresh  standards.  The 
average  extraction  efficiency  for  the  reanalyzed  samples  is  98.7%. 

Recommended  Air  Volume  and  Sampling  Rate 
The  recommended  air  volume  is  100  L. 

The  recommended  sampling  rate  is  1  L/min. 

Interferences  (Sampling) 
MDI  appears  to  be  a  positive  interference.  It  was  found  that  when  MDI 
was  spiked  onto  an  acid-treated  filter,  the  MDI  converted  to  MDA  after 
air  was  drawn  through  it. 

Suspected  interferences  should  be  reported  to  the  laboratory  with 
submitted  samples. 

Safety  Precautions  (Sampling) 
Attach  the  sampling  equipment  to  the  employees  so  that  it  will  not 
interfere  with  work  performance  or  safety. 

Follow  all  safety  procedures  that  apply  to  the  work  area  being  sampled. 

Analytical  Procedure 
Apparatus:  The  following  are  required  for  analysis. 

A  GC  equipped  with  an  electron  capture  detector.  For  this  evaluation 
a  Tracor  222  Gas  Chromatograph  equipped  with  a  Nickel  63  High 
Temperature  Electron  Capture  Detector  and  a  Linearizer  was  used. 

A  GC  column  capable  of  separating  the  MDA  derivative  from  the  solvent 
and  interferences.  A  6  ft  X  2  mm  ID  glass  column  packed  with  3%  OV- 
101  coated  on  100/120  Gas  Chrom  Q  was  used  in  this  evaluaUon. 

A  electronic  integrator  or  some  other  suitable  means  of  measuring 
peak  areas  or  heights. 

Small  resealable  vials  with  Teflon-lined  caps  capable  of  holding  4  mL. 

A  dispenser  or  pipet  for  toluene  capable  of  delivering  2.0  mL. 

Pipets  (or  repipets  with  plasuc  or  Teflon  tips)  capable  of  delivering  1 
mL  for  the  sodium  hydroxide  and  buffer  soluuons. 

A  repipet  capable  of  delivering  25  p.L  HFAA. 

Syringes  for  preparation  of  standards  and  injection  of  standards  and 
samples  into  a  GC. 


Subpart  D — Occupational  Health  and  Environmental  Controls 

VitiiiiiM-t 1 1.  Bash    and  ptpeti  to  dilute  the  pun  MDA  In  preparation 

:      I.UlK 

Dispns.iiiii   pipets  in  tranafei  the  toluem  i  tbi  samples 

an  ■  '-'i •"  led. 

Reagents 
iH  prepared  bum  reagent  grade  NaOH 

[toluene,  pestli  Ide  grade,  Burdick  and  Jackson  distilled  in  glass  tol- 
Lised. 

II.  |  it.  i  Ih  in  ii  .In  nyrlc  acid  anhydride  (HFAA).  HFAA  from  I'lcn  ■<■  Clu-inl'  al 

(  empany  was  used 

I  ill  7  n  pin,  sph.it  <•  buffer,  prepared  from  136  g  potassium  dlhydrngi-n 

phosphate  and  i  L  ddonbed  watei  The  pll  is  adjusted  to  7.0  with 
saturated  sodium  hydroxide  soluUon. 

l.i    Methylenedlanillne  IMIjai.  reagent  grade. 

Standard  Preparation 
Concentrated  stock  standards  are  prepared  by  diluting  pure  MDA  with 
toluene.  Analytical  standards  are  prepared  by  injecting  uL  amounts  of 
diluted  stink  standards  Into  vials  that  contain  2.0  mL  toluene. 

25  uL  HFAA  are  added  to  each  vial  and  the  vials  are  capped  and 
shaken  for  10  seconds. 

After  10  min.  1  mL  of  buffer  Is  added  to  each  vial. 

The  vials  are  recapped  and  shaken  for  10  seconds. 

After  allowing  the  layers  to  separate,  allquots  of  the  toluene  (upper) 
layers  are  removed  with  a  syringe  and  analyzed  by  GC. 

Analytical  standard  concentrations  should  bracket  sample  concentra- 
tions. Thus.  If  samples  fall  out  of  the  range  of  prepared  standards,  ad- 
ditional standards  must  be  prepared  to  ascertain  detector  response. 

Sample  Preparation 
The  sample  filters  are  received  in  vials  containing  deionized  water. 

1  mL  of  0.5N  NaOH  and  2.0  mL  toluene  are  added  to  each  vial. 

The  vials  are  recapped  and  shaken  for  10  min. 

After  allowing  the  layers  to  separate,  approximately  1  mL  aliquots  of 
the  toluene  (upper)  layers  are  transferred  to  separate  vials  with  clean 
disposable  pipets. 

The  toluene  layers  are  treated  and  analyzed. 

Analysis 

GC  conditions 
Zone  temperatures: 

Column— 220  °C 

Injector— 235  °C 

Detector— 335  °C 

Gas  flows,  Ar/CH4  Column — 28  mL/min 

(95/5)  Purge— 40  mL/min 

Injection  volume:  5.0  uL 

Column:  6  ft  x  1/8  in  ID  glass.  3%  OV-101  on  100/120  Gas  Chrom  Q 

Retention  time  of  MDA  derivative:  3.5  min 

Chromatogram 
Peak  areas  or  heights  are  measured  by  an  integrator  or  other  suit- 
able means. 

A  calibration  curve  is  constructed  by  plotting  response  (peak  areas  or 
heights)  of  standard  injections  versus  ug  of  MDA  per  sample.  Sample 
concentrations  must  be  bracketed  by  standards. 

Interferences  (Analytical) 
Any  compound  that  gives  an  electron  capture  detector  response  and 
has  the  same  general  retention  time  as  the  HFAA  derivative  of  MDA 
is  a  potential  interference.  Suspected  interferences  reported  to  the 
laboratory  with  submitted  samples  by  the  industrial  hygienist  must 
be  considered  before  samples  are  derivatized. 

GC  parameters  may  be  changed  to  possibly  circumvent  interferences. 
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Retention  time  on  a  single  column  is  not  considered  proof  of 
chemical  identity.  Analyte  identity  should  be  confirmed  by  GC/ 
MS  if  possible. 

Calculations 
The  analyte  concentration  for  samples  is  obtained  from  the  cali- 
bration curve  in  terms  of  ug  MDA  per  sample.  The  extraction  ef- 
ficiency is  100%.  If  any  MDA  is  found  on  the  blank,  that  amount 
is  subtracted  from  the  sample  amounts.  The  air  concentrations  are 
calculated  using  the  following  formulae. 

ug/m3  =  (ug  MDA  per  sample)  (1000)/(L  of  air  sampled) 

ppb  =  (ug/m3)  (24.46)/(  198.3)  =  (ug/m3)(0.1233) 

where  24.46  is  the  molar  volume  at  25  °C  and  760  mm  Hg 

Safety  Precautions  (Analytical) 
Avoid  skin  contact  and  inhalation  of  all  chemicals. 

Restrict  the  use  of  all  chemicals  to  a  fume  hood  if  possible. 

Wear  safety  glasses  and  a  lab  coat  at  all  times  while  in  the  lab  area. 

Appendix  E  to  §1926.60 — Qualitative  and  Quantitative 
Fit  Testing  Procedures  [Removed.] 

[§1926.60.  App.  E  revised  at  61  FR  31431.  June  20.  1996.  eff.  June 
30.  1996] 

§1926.61  Retention  of  DOT  markings, 
placards  and  labels. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.1201  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

[Section  1910.1201  is  printed  below— CCH.) 

§1910.1201  Retention  of  DOT  markings, 
placards  and  labels. 

1910.1201(a)  Any  employer  who  receives  a  package  of  hazardous 
material  which  is  required  to  be  marked,  labeled  or  placarded  in 
accordance  with  the  U.  S.  Department  of  Transportation's  Hazard- 
ous Materials  Regulations  (49  CFR  Parts  171  through  180)  shall 
retain  those  markings,  labels  and  placards  on  the  package  until  the 
packaging  is  sufficiently  cleaned  of  residue  and  purged  of  vapors  to 
remove  any  potential  hazards. 

1910.1201(b)  Any  employer  who  receives  a  freight  container,  rail 
freight  car.  motor  vehicle,  or  transport  vehicle  that  is  required  to  be 
marked  or  placarded  in  accordance  with  the  Hazardous  Materials 
Regulations  shall  retain  those  markings  and  placards  on  the  freight 
container,  rail  freight  car.  motor  vehicle  or  transport  vehicle  until 
the  hazardous  materials  which  require  the  marking  or  placarding 
are  sufficiently  removed  to  prevent  any  potential  hazards. 

1910.1201(c)  Markings,  placards  and  labels  shall  be  maintained  in 
a  manner  that  ensures  that  they  are  readily  visible. 

1910.1201(d)  For  non-bulk  packages  which  will  not  be  reshipped. 
the  provisions  of  this  section  are  met  if  a  label  or  other  acceptable 
marking  is  affixed  in  accordance  with  the  Hazard  Communication 
Standard  (29  CFR  1910.1200). 

1910.1201(e)  For  the  purposes  of  this  section,  the  term  "hazardous 
material"  and  any  other  terms  not  defined  in  this  section  have  the 
same  definition  as  in  the  Hazardous  Materials  Regulations  (49  CFR 
Parts  171  through  180). 

|59  FR  36700.  July  19.  1994) 

§1926.62  Lead. 

1 926.62(a)  Scope.  This  section  applies  to  all  construction  work  where  an 
employee  may  be  occupationally  exposed  to  lead.  All  construction  work 
excluded  from  coverage  in  the  general  industry  standard  for  lead  by  29 
CFR  1910.1025(a)(2)  is  covered  by  this  standard.  Construction  work  is 
defined  as  work  for  construction,  alteration  and /or  repair,  including  paint- 
ing and  decorating.  It  includes  but  is  not  limited  to  the  following: 

1 926.62(a)(1)  Demolition  or  salvage  of  structures  where  lead  or  materials 
containing  lead  are  present: 


1926.62(a)(2)  Removal  or  encapsulation  of  materials  containing  lead: 

1926.62(a)(3)  New  construction,  alteration,  repair,  or  renovation  of  struc- 
tures, substrates,  or  portions  thereof,  that  contain  lead,  or  materials 
containing  lead: 

1926.62(a)(4)  Installation  of  products  containing  lead: 

1926.62(a)(5)  Lead  contamination/emergency  cleanup: 

1926.62(a)(6)  Transportation,  disposal,  storage,  or  containment  of  lead 
or  materials  containing  lead  on  the  site  or  location  at  which  construction 
activities  are  performed,  and 

1926.62(a)(7)  Maintenance  operations  associated  with  the  construction 
activities  described  in  this  paragraph. 

1926.62(b)  Definitions. 

Action  level  means  employee  exposure,  without  regard  to  the  use  of  respi- 
rators, to  an  airborne  concentration  of  lead  of  30  micrograms  per  cubic  meter 
of  air  (30  |j.g/m3)  calculated  as  an  8-hour  time-weighted  average  (TWA). 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupa- 
tional Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Competent  person  means  one  who  is  capable  of  identifying  existing  and 
predictable  lead  hazards  in  the  surroundings  or  working  conditions  and  who 
has  authorization  to  take  prompt  corrective  measures  to  eliminate  them. 

Director  means  the  Director.  National  Institute  for  Occupational  Safety 
and  Health  (NIOSH).  U.S.  Department  of  Health  and  Human  Services. 
or  designee. 

Lead  means  metallic  lead,  all  inorganic  lead  compounds,  and  organic  lead 
soaps.  Excluded  from  this  definition  are  all  other  organic  lead  compounds. 

This  section  means  this  standard. 

1 926.62(c)  Permissible  exposure  limit.  ( 1 )  The  employer  shall  assure  that 
no  employee  is  exposed  to  lead  at  concentrations  greater  than  fifty  micro- 
grams per  cubic  meter  of  air  (50  p.g/m3)  averaged  over  an  8-hour  period. 

1926.62(c)(2)  If  an  employee  is  exposed  to  lead  for  more  than  8  hours 
in  any  work  day  the  employees'  allowable  exposure,  as  a  time  weighted 
average  (TWA)  for  that  day.  shall  be  reduced  according  to  the  follow- 
ing formula: 

Allowable  employee  exposure  (in  ug/m3)  =  400  divided  by  hours  worked 
in  the  day. 

1926.62(c)(3)  When  respirators  are  used  to  limit  employee  exposure  as 
required  under  paragraph  (c)  of  this  section  and  all  the  requirements  of 
paragraphs  (e)(1)  and  (f)  of  this  section  have  been  met.  employee  exposure 
may  be  considered  to  be  at  the  level  provided  by  the  protection  factor  of 
the  respirator  for  those  periods  the  respirator  is  worn.  Those  periods  may 
be  averaged  with  exposure  levels  during  periods  when  respirators  are  not 
worn  to  determine  the  employee's  daily  TWA  exposure. 

1 926.62(d)  Exposure  assessment — ( 1 )  General  (i)  Each  employer  who  has 
a  workplace  or  operation  covered  by  this  standard  shall  initially  determine 
if  any  employee  may  be  exposed  to  lead  at  or  above  the  action  level. 

1 926.62(d)(1  )(ii)  For  the  purposes  of  paragraph  (d)  of  this  section,  employee 
exposure  is  that  exposure  which  would  occur  if  the  employee  were  not 
using  a  respirator. 

1 926.62(d)(1  )(ih)  With  the  exception  of  monitoring  under  paragraph  (d)(3). 
where  monitoring  is  required  under  this  section,  the  employer  shall  col- 
lect personal  samples  representative  of  a  full  shift  including  at  least  one 
sample  for  each  job  classification  in  each  work  area  either  for  each  shift 
or  for  the  shift  with  the  highest  exposure  level. 

1926.62(d)(1)(iv)  Full  shift  personal  samples  shall  be  representative  of 
the  monitored  employee's  regular,  daily  exposure  to  lead. 

1926.62(d)(2)  Protection  of  employees  during  assessment  of  exposure,  (i) 
With  respect  to  the  lead  related  tasks  listed  in  paragraph  (d)(2)(i)  of  this 
section,  where  lead  is  present,  until  the  employer  performs  an  employee 
exposure  assessment  as  required  in  paragraph  (d)  of  this  section  and 
documents  that  the  employee  performing  any  of  the  listed  tasks  is  not 
exposed  above  the  PEL.  the  employer  shall  treat  the  employee  as  if  the 
employee  were  exposed  above  the  PEL,  and  not  in  excess  of  ten  (10) 
times  the  PEL.  and  shall  implement  employee  protective  measures  pre- 
scribed in  paragraph  (d)(2)(v)  of  this  section.  The  tasks  covered  by  this 
requirement  are: 
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i926.82(d)(2)(i)(A)  win  i.   i.  . paint  an  pn 

\i.  ii  1 1 1. 1 1  iii  'me  iii  1 1 if  struct  Irj  w.i  in.  manual  nanual 

sanding,  heal  gun  appllcatlona,  and  powei  tool  cleaning  with  dual  col 
let  nun  systems; 

i026.e2(d)(2)(i)(B)S|>i.iv  painting  with  iced  painl 

1926.62(d)(2)(H)  in  addition,  with  regard  to  tasks  nol  Hated  In  paragraph 

(iiir.')hl.  where  the  employee  has  any  real to  t>  Uevi  thai  an  em| 

performing  the  task  maj  i"  exposed  to  lead  In  excess  of  the  PEL,  until  the 

employe)  pi  >  ■  < s  an  employee  exposure  assess nl  aa  required  bj 

Hon  and  documents  that  the  employee's  lead  expo 
mil  above  the  PEL  the  employe!  Mi. ill  treat  the  employee  aa  ii  the  em] 
were  exposed  above  the  PEL  and  shall  Implement  employee  protective  mea 
Miirs  .is  prescribed  In  paragraph  (d)(2)(v|  ol  iins  section 

I926.62(d)(2)(iii)  wiih  reaped  to  the  tasks  listed  In  paragraph  (d)(2)(ul)  ol 
iiiis  section,  where  lead  is  present,  until  the  employe]  performs  an  em 
plover  exposure  assessment  .is  required  In  paragraph  (ill  ol  this  section, 
.mil  documents  thai  the  employee  performing  any  of  the  listed  i.isks  is  not 
exposed  In  excess  ol  500  mj/m3,  the  employer  sh.iii  treat  the  employee  .is 
ii  the  employee  were  exposed  i  <>  lead  In  excess  ol  500  |xg/m3  and  sh.iii  mi 
piemen!  employee  protective  measures  .is  prescribed  In  paragraph  (dH2||vi 
nl  i tus.  section  Where  the  employe]  does  establish  thai  tin-  employee  is 
exposed  to  levels  « >  t  lead  below  500  |ig/ms,  the  employer  may  provide  the 
exposed  employee  with  the  appropriate  respirator  prescribed  for  such  use 
.ii  such  lower  exposures,  In  accordance  with  Table  i  of  this  section  I  hi 
i.isks  covered  bj  this  requirement  ai 

1926.62(d)(2)(iii)(A)  Using  lead  containing  mortar:  lead  burning 

1926.62(d)(2)(iii)(B)  Where  lead  containing  coatings  or  paint  arc  present 
rivet  busting;  power  tool  cleaning  without  dust  collection  systems;  cleanup 
activities  where  dry  expendable  abrasives  are  used:  and  abrasive  blasting 
enclosure  movement  and  removal. 

1926.62(d)(2)(iv)  With  respect  to  the  tasks  listed  in  paragraph  (d)(2)(iv)  of  this 
section,  where  lead  is  present.  unUl  the  employer  performs  an  employee  expo- 
sure assessment  as  required  in  paragraph  (d)  of  this  section  and  documents 
that  the  employee  performing  any  of  the  listed  tasks  is  not  exposed  to  lead  in 
excess  of  2.500  ng/nv1  (50  xPEL).  the  employer  shall  treat  the  employee  as  if  the 
employee  were  exposed  to  lead  in  excess  of  2.500  ng/m3  and  shall  implement 
employee  protective  measures  as  prescribed  in  paragraph  (d|(2|(v)  of  this  sec- 
tion. Where  the  employer  does  establish  that  the  employee  is  exposed  to  levels 
of  lead  below  2.500  jig/m3.  the  employer  may  provide  the  exposed  employee 
With  the  appropriate  respirator  prescribed  for  use  at  such  lower  exposures,  in 
accordance  with  Table  I  of  this  secUon.  Interim  protection  as  described  in  this 
paragraph  is  required  where  lead  containing  coatings  or  paint  are  present  on 
structures  when  performing: 

1926.62(d)(2)(iv)(A)  Abrasive  blasting. 

1926.62(d)(2)(iv)(B)  Welding. 

1926.62(d)(2)(iv)(C)  Cutting,  and 

1926.62(d)(2)(iv)(D)  Torch  burning. 

1926.62(d)(2)(v)  Until  the  employer  performs  an  employee  exposure  as- 
sessment as  required  under  paragraph  (d)  of  this  section  and  determines 
actual  employee  exposure,  the  employer  shall  provide  to  employees  per- 
forming the  tasks  described  in  paragraphs  (d)(2)(i).  (d)(2)(ii).  (d)(2)(iii).  and 
(d)(2)(iv)  of  this  section  with  interim  protection  as  follows: 

1926.62(d)(2)(v)(A)  Appropriate  respiratory  protection  in  accordance  with 
paragraph  (f)  of  this  section. 

1 926.62(d)(2)(v)(B)  Appropriate  personal  protective  clothing  and  equipment 
in  accordance  with  paragraph  (g)  of  this  section. 

1926.62(d)(2)(v)(C)  Change  areas  in  accordance  with  paragraph  (i)(2)  of 
this  section. 

1926.62(d)(2)(v)(D)  Hand  washing  facilities  in  accordance  with  paragraph 
(i)(5)  of  this  secUon. 

1926.62(d)(2)(v)(E)  Biological  monitoring  in  accordance  with  paragraph 
(j)(l)(i)  of  this  section,  to  consist  of  blood  sampling  and  analysis  for  lead 
and  zinc  protoporphyrin  levels,  and 

1926.62(d)(2)(v)(F)  Training  as  required  under  paragraph  (l)(l)(i)  of  this 
secUon  regarding  29  CFR  1926.59.  Hazard  Communication:  training  as 
required  under  paragraph  (l)(2)(ii)(C)  of  this  section,  regarding  use  of  respi- 
rators; and  training  in  accordance  with  29  CFR  1926.21.  Safety  training 
and  education. 


1928.02(d)(3) /l'i-.r.  i. /  muni/ </.  i, /iMHKifK.M    (I)  I    ccepl  uid.i 

|d)(3)(ill)  and  |d)(3)(lv)  ol  this  section  the  employei  shall 
in, .mi. .I  emp  urea  and  shall  base  Initial  determinations  on 

the  employee  exposure  monitoring  results  and  any  '■!  the  following, 

relevant slderatlona: 

i926.62(d)(3)(i)(A)  Am  luioi  iu.it  i.  ins,  oi  calculations  which 

would  Indii  .iii  i  mployee  exposun  to  l<  ad 

1926.62(d)(3)(i)(B)  Anv  pievmns  in.  aaUTI  im  ins  nl    mi  I, nun    lead;  and 

i926.62(d)(3)(i)(C)  Anv  employe*  complaints  ol  symptoms  which  m 
attributable  to  exposure  to  ie  ad 

1926.62(d)(3)(H)  Monitoring  foi  the  Initial  determination  where  performed 
m. iv  be  limited  to  ■  >  representative  sample  ol  the  exposed  employees  who 
the  employe)  reasonably  believes  are  exposed  to  the  greatest  airborne  con- 

i  i  iill.ilnilis  ill  lead  ill  the  wolkplae  e 

i926.62(d)(3)(iii)  When  iin-  employi  i  has  previously  monitored  lor  lead 
exposures,  and  the  daia  wen  obtained  within  the  pasi  12  months  during 
work  operations  conducted  under  workplace  conditions  closely  resem 
tiling  the  processes,  type  ol  material,  1  ontrol  methods,  work  practices,  and 
inmental  conditions  used  and  prevailing  in  it"'  employer's  current 
operations,  the  employer  may  rery  <m  such  earlier  monitoring  results  to 
saiisiv  the  requirements  ol  paragraphs  (d)(3)(t)  and  (d)(6)  of  this  section  it 
the  sampling  and  analytical  methods  meet  the  .11 1  urn  y  and  confidence 
levels  of  paragraph  (d](10)  ol  Hiis  section. 

1 926.62(d)(3)(iv)  When  1 1  ie  .  i  upli  iver  has  objective  data,  demonstrating  that  a 
particular  product  or  material  containing  lead  or  a  specific  process,  operation 
ily  Involving  lead  cannot  result  in  employee  exposure  to  lead  at  or  above 
the  action  level  during  processing,  use.  or  handling,  the  employer  may  rely 
upon  such  data  instead  of  implementing  iniUal  monitoring. 

1926.62(d)(3)(iv)(A)The  employer  shall  establish  and  mainlain  an  accurate 
record  documenting  the  nature  and  relevancy  of  objective  data  as  speci- 
fied in  paragraph  (n)(4)  of  this  section,  where  used  in  assessing  employee 
exposure  in  lieu  of  exposure  monitoring. 

1 926.62(d)(3)(iv)(B)  Objective  data,  as  described  in  paragraph  (d)(3)(iv)  of  this 
section,  is  not  permitted  to  be  used  for  exposure  assessment  in  connection 
with  paragraph  (d)(2)  of  this  section. 

1926.62(d)(4)  Positive  initial  determination  and  initial  monitoring,  (i)  Where 
a  determination  conducted  under  paragraphs  (d)  (1).  (2)  and  (3)  of  this  sec- 
Uon shows  the  possibility  of  any  employee  exposure  at  or  above  the  action 
level  I  he  employer  shall  conduct  monitoring  which  is  representative  of  the 
exposure  for  each  employee  in  the  workplace  who  is  exposed  to  lead. 

1926.62(d)(4)(ii)  Where  the  employer  has  previously  monitored  for  lead 
exposure,  and  the  data  were  obtained  within  the  past  12  months  during 
work  operations  conducted  under  workplace  conditions  closely  resembling 
the  processes,  type  of  material,  control  methods,  work  practices,  and  en- 
vironmental conditions  used  and  prevailing  in  the  employer's  current  op- 
eradons.  the  employer  may  rely  on  such  earlier  monitoring  results  to  satisfy 
the  requirements  of  paragraph  (d)(4)(i)  of  this  section  if  the  sampling  and 
analytical  methods  meet  the  accuracy  and  confidence  levels  of  paragraph 
(d)(10)  of  this  section. 

1926.62(d)(5)  Negative  initial  determination.  Where  a  determination,  con- 
ducted under  paragraphs  (d)  (1).  (2).  and  (3)  of  this  section  is  made  that 
no  employee  is  exposed  to  airborne  concentrations  of  lead  at  or  above  the 
action  level  the  employer  shall  make  a  written  record  of  such  determination. 
The  record  shall  include  at  least  the  information  specified  in  paragraph 
(d)(3)(i)  of  this  section  and  shall  also  include  the  date  of  determination, 
location  within  the  worksite,  and  the  name  and  social  security  number  of 
each  employee  monitored. 

1926.62(d)(6)  Frequency,  (i)  If  the  initial  determination  reveals  employee 
exposure  to  be  below  the  action  level  further  exposure  determination 
need  not  be  repeated  except  as  otherwise  provided  in  paragraph  (d)(7)  of 
this  section. 

1926.62(d)(6)(H)  If  the  initial  determination  or  subsequent  determination 
reveals  employee  exposure  to  be  at  or  above  the  acUon  level  but  at  or  below 
the  PEL  the  employer  shall  perform  monitoring  in  accordance  with  this  para- 
graph at  least  every  6  months.  The  employer  shall  continue  monitoring  at 
the  required  frequency  unUl  at  least  two  consecutive  measurements,  taken 
at  least  7  days  apart,  are  below  the  action  level  at  which  Ume  the  employer 
may  discontinue  monitoring  for  that  employee  except  as  otherwise  provided 
in  paragraph  ld)(7)  of  this  section. 
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1926.62(d)(6)(iii)  If  the  initial  determination  reveals  that  employee  ex- 
posure is  above  the  PEL  the  employer  shall  perform  monitoring  quarterly. 
The  employer  shall  continue  monitoring  at  the  required  frequency  until 
at  least  two  consecutive  measurements,  taken  at  least  7  days  apart,  are 
at  or  below  the  PEL  but  at  or  above  the  action  level  at  which  time  the 
employer  shall  repeat  monitoring  for  that  employee  at  the  frequency  spec- 
ified in  paragraph  (d)(6)(ii)  of  this  section,  except  as  otherwise  provided  in 
paragraph  (d)(7)  of  this  section.  The  employer  shall  continue  monitoring 
at  the  required  frequency  until  at  least  two  consecutive  measurements, 
taken  at  least  7  days  apart,  are  below  the  action  level  at  which  time  the 
employer  may  discontinue  monitoring  for  that  employee  except  as  oth- 
erwise provided  in  paragraph  (d)(7)  of  this  section. 

1 926.62(d)(7)  Additional  exposure  assessments.  Whenever  there  has  been 
a  change  of  equipment,  process,  control,  personnel  or  a  new  task  has  been 
initiated  that  may  result  in  additional  employees  being  exposed  to  lead  at 
or  above  the  action  level  or  may  result  in  employees  already  exposed  at 
or  above  the  action  level  being  exposed  above  the  PEL.  the  employer  shall 
conduct  additional  monitoring  in  accordance  with  this  paragraph. 

1926.62(d)(8)  Employee  notification,  (i)  The  employer  must,  as  soon  as 
possible  but  no  later  than  5  working  days  after  the  receipt  of  the  results 
of  any  monitoring  performed  under  this  section,  notify  each  affected 
employee  of  these  results  either  individually  in  writing  or  by  posting  the 
results  in  an  appropriate  location  that  is  accessible  to  employees. 

1 926.62(d)(8)(ii)  Whenever  the  results  indicate  that  the  representative  em- 
ployee exposure,  without  regard  to  respirators,  is  at  or  above  the  PEL  the 
employer  shall  include  in  the  written  notice  a  statement  that  the  employees 
exposure  was  at  or  above  that  level  and  a  description  of  the  corrective 
action  taken  or  to  be  taken  to  reduce  exposure  to  below  that  level. 

1 926.62(d)(9)  Accuracy  of  measurement.  The  employer  shall  use  a  method 
of  monitoring  and  analysis  which  has  an  accuracy  (to  a  confidence  level 
of  95%)  of  not  less  than  plus  or  minus  25  percent  for  airborne  concen- 
trations of  lead  equal  to  or  greater  than  30  n-g/m3. 

1926.62(e)  Methods  of  compliance.  (1)  Engineering  and  work  practice 
controls.  The  employer  shall  implement  engineering  and  work  practice 
controls,  including  administrative  controls,  to  reduce  and  maintain  em- 
ployee exposure  to  lead  to  or  below  the  permissible  exposure  limit  to  the 
extent  that  such  controls  are  feasible.  Wherever  all  feasible  engineering 
and  work  practices  controls  that  can  be  instituted  are  not  sufficient  to 
reduce  employee  exposure  to  or  below  the  permissible  exposure  limit 
prescribed  in  paragraph  (c)  of  this  section,  the  employer  shall  nonetheless 
use  them  to  reduce  employee  exposure  to  the  lowest  feasible  level  and 
shall  supplement  them  by  the  use  of  respiratory  protection  that  complies 
with  the  requirements  of  paragraph  (f)  of  this  section. 

1926.62(e)(2)  Compliance  program,  (i)  Prior  to  commencement  of  the  job 
each  employer  shall  establish  and  implement  a  written  compliance  pro- 
gram to  achieve  compliance  with  paragraph  (c)  of  this  section. 

1926.62(e)(2)(H)  Written  plans  for  these  compliance  programs  shall  include 
at  least  the  following: 

1926.62(e)(2)(ii)(A)  A  description  of  each  activity  in  which  lead  is  emit- 
ted; e.g..  equipment  used,  material  involved,  controls  in  place,  crew 
size,  employee  job  responsibilities,  operating  procedures  and  mainte- 
nance practices: 

1926.62(e)(2)(ii)(B)  A  description  of  the  specific  means  that  will  be  em- 
ployed to  achieve  compliance  and.  where  engineering  controls  are  required 
engineering  plans  and  studies  used  to  determine  methods  selected  for 
controlling  exposure  to  lead; 

1926.62(e)(2)(ii)(C)  A  report  of  the  technology  considered  in  meeting 
the  PEL; 

1926.62(e)(2)(ii)(D)  Air  monitoring  data  which  documents  the  source  of 
lead  emissions; 

1926.62(e)(2)(ii)(E)  A  detailed  schedule  for  implementation  of  the  program, 
including  documentation  such  as  copies  of  purchase  orders  for  equip- 
ment, construction  contracts,  etc.; 

1926.62(e)(2)(ii)(F)  A  work  practice  program  which  includes  items  re- 
quired under  paragraphs  (g),  (h)  and  (i)  of  this  section  and  incorporates 


other  relevant  work  practices  such  as  those  specified  in  paragraph  (e)(5) 
of  this  section; 

1926.62(e)(2)(ii)(G)  An  administrative  control  schedule  required  by  para- 
graph (e)(4)  of  this  section,  if  applicable; 

1 926.62(e)(2)(ii)(H)  A  description  of  arrangements  made  among  contractors 
on  multi-contractor  sites  with  respect  to  informing  affected  employees  of 
potential  exposure  to  lead  and  with  respect  to  responsibility  for  compli- 
ance with  this  section  as  set-forth  in  §1926.16. 

1926.62(e)(2)(ii)(l)  Other  relevant  information. 

1926.62(e)(2)(iii)  The  compliance  program  shall  provide  for  frequent  and 
regular  inspections  of  job  sites,  materials,  and  equipment  to  be  made  by 
a  competent  person. 

1926.62(e)(2)(iv)  Written  programs  shall  be  submitted  upon  request 
to  any  affected  employee  or  authorized  employee  representatives,  to 
the  Assistant  Secretary  and  the  Director,  and  shall  be  available  at 
the  worksite  for  examination  and  copying  by  the  Assistant  Secretary 
and  the  Director. 

1926.62(e)(2)(v)  Written  programs  must  be  revised  and  updated  at  least 
annually  to  reflect  the  current  status  of  the  program. 

1926.62(e)(3)  Mechanical  ventilation.  When  ventilation  is  used  to 
control  lead  exposure,  the  employer  shall  evaluate  the  mechanical 
performance  of  the  system  in  controlling  exposure  as  necessary  to 
maintain  its  effectiveness. 

1926.62(e)(4)  Administrative  controls.  If  administrative  controls  are  used 
as  a  means  of  reducing  employees  TWA  exposure  to  lead,  the  employer 
shall  establish  and  implement  a  job  rotation  schedule  which  includes: 

1926.62(e)(4)(i)  Name  or  identification  number  of  each  affected  employee: 

1 926.62(e)(4)(ii)  Duration  and  exposure  levels  at  each  job  or  work  station 
where  each  affected  employee  is  located;  and 

1 926 . 62(e)(4)(i ii)  Any  other  information  which  may  be  useful  in  assessing 
the  reliability  of  administrative  controls  to  reduce  exposure  to  lead. 

1926.62(e)(5)  The  employer  shall  ensure  that,  to  the  extent  relevant, 
employees  follow  good  work  practices  such  as  described  in  Appendix  B 
of  this  section. 

1926.62(f)  Respiratory  protection.  (1)  General.  For  employees  who  use 
respirators  required  by  this  section,  the  employer  must  provide  respi- 
rators that  comply  with  the  requirements  of  this  paragraph.  Respirators 
must  be  used  during: 

1926.62(f)(1)(i)  Periods  when  an  employee's  exposure  to  lead  exceeds 
the  PEL. 

1926.62(f)(1)(ii)  Work  operations  for  which  engineering  and  work- 
practice  controls  are  not  sufficient  to  reduce  employee  exposures  to 
or  below  the  PEL. 

1926.62(f)(1)(iii)  Periods  when  an  employee  requests  a  respirator. 

1926.62(f)(1)(iv)  Periods  when  respirators  are  required  to  provide  interim 
protection  of  employees  while  they  perform  the  operations  specified  in 
paragraph  (d)(2)  of  this  section. 

1 926.62(f)(2)  Respirator  program,  (i)  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910.134  (b) 
through  (d)  (except  (d)(l)(iii)),  and  (f)  through  (m). 

1926.62(f)(2)(ii)  If  an  employee  has  breathing  difficulty  during  fit  testing 
or  respirator  use.  the  employer  must  provide  the  employee  with  a  medical 
examination  in  accordance  with  paragraph  (j)(3)(i)(B)  of  this  section  to 
determine  whether  or  not  the  employee  can  use  a  respirator  while  per- 
forming the  required  duty. 

1926.62(f)(3)  Respirator  selection,  (i)  The  employer  must  select  the 
appropriate  respirator  or  combination  of  respirators  from  Table  I  of 
this  section. 

1926.62(f)(3)(ii)  The  employer  must  provide  a  powered  air-purifying  res- 
pirator when  an  employee  chooses  to  use  such  a  respirator  and  it  will 
provide  adequate  protection  to  the  employee. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


TABLE  I— RESPIRATORY  PROTECTION  FOR  LEAD  AEROSOLS 


Airborne  concentration 
■  .1  lead  or  condition  of  use 


Required  repirator' 


Nol    III  i\,  SSI  r.l    Mid  |,l'., HI  \  /'-'    Ml.isk   .III    pill  living  ll'spll.ilm    Willi    lll^ll  '  II n  1    I  ill'  I 

.k  nipplied  all  resplratei  operated  In  demand  [negative  p nature)  mode 

Nottni  i ■  1 1 '  1 1 1 1  l-  hood  or  helmet  powered  air  purll  or  with  high  cfllci 

ii i  in  helmet  supplied  all  respirator  operated  In  a  continuous-flow  modi     e.g    typi  •  i    abrasive  blasting 

respirators  operated  In  .1  contlnuoua  Qov. 
Nol  in  excess  "i  2  500  (vg/m  '  1  ull  hi  1  pli  1  e  all  purifying  resplrstoi  with  high  <-Hir  inn  y  11 

Tight  in  1 11  ii'  powered  all  purifying  respirator  with  high  efficiency  filters 

Full  hceplece  supplied  all  resplratoi  operated  In  demand  mode. 

1  i'i  mask  in  lull  faceplece  supplied  air  respirator  operated  In  1  continuous  Dow  mode. 

I'uii  faceplece  sell  1  ontained  breathing  apparatus  (SI  EM]  operated  In  demand  mode. 

\iii  in  rxirss  ui  rio.ooo  im/ui' 1/2  mask  supplied  .in  resplratoi  operated  In  pressure  demand  01  otha  positive  pressure  mode 

Nol  in  excess  ol  100.000  im/m '  Full  faceplei  e  supplied  . ■  i ■  respirator  operated  In  pressure  demand  01  othei  positive  pressure  modi — e.g..  type 

CE  abrasive  blasting  rrspiratora  operated  In  .1  positive  pressure  mode. 

Greater  than  nxuxxi  mg/in3  unknown Pull  faceplece  SCBA  operated  In  pressure  demand  or  other  positive  pressure  mode. 

com  run. num.  ui  fire  fighting. 

1    Respirators  specified  for  higher  concentrations  can  be  used  at  lower  concentrations  of  lead. 

*    Full  facepiece  is  required  if  the  lead  aerosols  cause  eye  or  skin  irritation  at  the  use  concentrations. 

3    A  high  efficiency  particulate  filter  (HEPA)  means  a  filter  that  is  99.97  percent  efficient  against  particles  of  0.3  micron  size  or  larger. 

1926.62(g)  Protective  ujork  clothing  and  equipment — (1)  Provision  and  1926.62(h)(2)  Cleanup  of  floors  and  other  surfaces  where  lead  accumulates 

use.  Where  an  employee  Is  exposed  to  lead  above  the  PEL  without  regard  shall  wherever  possible,  be  cleaned  by  vacuuming  or  other  methods  that 

to  the  use  of  respirators,  where  employees  are  exposed  to  lead  compounds  minimize  the  likelihood  of  lead  becoming  airborne. 

which  may  cause  skin  or  eve  irritation  (e.fr.  lead  arsenate,  lead  azide).  1926.62,h,(3)  shoveling,  dry  or  wet  sweeping,  and  brushing  may  be  used 

and  as  Interim  protection  lor  employees  performing  tasks  as  specified  in  Qn,    where  vacuuming  or  olher  equa]ly  effectlve  method9  have  been  tried 

paragraph  (d)(2)  ol  this  section,  the  employer  shall  provide  at  no  cost  to  the  and  found  nQt  tQ  bf>  effecuve 

employee  and  assure  that  the  employee  uses  appropriate  protective  work 

clothing  and  equipment  that  prevents  contamination  of  the  employee  and  1926.62(h)(4)  Where  vacuuming  methods  are  selected,  the  vacuums  shall 

ih<-  employee's  garments  such  as.  but  not  limited  to:  be  equipped  wilh  HEPA  filters  and  used  and  emptied  in  a  manner  which 

minimizes  the  reentry  of  lead  into  the  workplace. 
1926.62(g)(1)(i)  Coveralls  or  similar  full-body  work  clothing: 

1926.62(h)(5)  Compressed  air  shall  not  be  used  to  remove  lead  from 

1926.62(g)(1)(ii)  Gloves,  hats,  and  shui's  ur  disposable  shoe  coverlets;  and  _r     «        1  ,.     .u         ~         „_j  „•     •„      <-„j  i„ • .; ~<tv.  - 

""'  "  '                                                    r  any  surface  unless  the  compressed  air  is  used  in  conjunction  with  a 

1926.62(g)(2)  Cleaning  and  replacement,  (i)  The  employer  shall  provide  the  ventilation  system  designed  to  capture  the  airborne  dust  created  by  the 

protective  clothing  required  in  paragraph  (g)(1)  of  this  section  in  a  clean  compressed  air. 

and  dry  condition  at  least  weekly,  and  daily  to  employees  whose  exposure  ,  926.62(i)  Huoiene/octlities  and  practices-( D  The  employer  shall  assure 

levels  without  regard  to  a  respirator  are  over  200  u.g/m3  of  lead  as  an  8-  ^  m  areas  whm  employees  ^  exposed  to  lead  above  ^  PEL  vtshaui 

ou            '  regard  to  the  use  of  respirators,  food  or  beverage  is  not  present  or  consumed. 

1926.62(g)(2)(H)  The  employer  shall  provide  for  the  cleaning,  laundering.  tobacco  products  are  not  present  or  used,  and  cosmetics  are  not  applied, 

and  disposal  of  protective  clothing  and  equipment  required  by  paragraph  ,  92662(i)(2)  change  areas,  (i)  The  employer  shall  provide  clean  change  areas 

(git     0        s  sec  ion.  ^  empiovees  whose  airborne  exposure  to  lead  is  above  the  PEL.  and  as 

1 926.62(g)(2)(iii)  The  employer  shall  repair  or  replace  required  protective  interim  protection  for  employees  performing  tasks  as  specified  in  paragraph 

clothing  and  equipment  as  needed  to  maintain  their  effectiveness.  (d)(2)  of  this  section,  without  regard  to  the  use  of  respirators. 

1 926.62(g)(2)(iv)  The  employer  shall  assure  that  all  protective  clothing  is  1926.62(i)(2)(ii)  The  employer  shall  assure  that  change  areas  are  equipped 
removed  at  the  completion  of  a  work  shift  only  in  change  areas  provided  for  with  separate  storage  facilities  for  protective  work  clothing  and  equipment 
that  purpose  as  prescribed  in  paragraph  (i)(2)  of  this  section.  and  for  street  clothes  which  prevent  cross-contamination. 

1926.62(g)(2)(v)  The  employer  shall  assure  that  contaminated  protective  1 926. 62(i)(2)(iii)  The  employer  shall  assure  that  employees  do  not  leave  the 

clothing  which  is  to  be  cleaned,  laundered,  or  disposed  of.  is  placed  in  workplace  wearing  any  protective  clothing  or  equipment  that  is  required  to 

a  closed  container  in  the  change  area  which  prevents  dispersion  of  lead  be  worn  during  the  work  shift. 

outside  the  container.  1926.62(i)(3)  Shoujers.  (i)  The  employer  shall  provide  shower  facilities. 

1 926.62(g)(2)(vl)  The  employer  shall  inform  in  writing  any  person  who  cleans  where  feasible,  for  use  by  employees  whose  airborne  exposure  to  lead  is 

or  launders  protective  clothing  or  equipment  of  the  potentially  harmful  ef-  above  the  PEL. 

fects  of  exposure  to  lead.  1926.62(i)(3)(ii)  The  employer  shall  assure,  where  shower  facilities  are 

1926.62(g)(2)(vii)  The  employer  shall  assure  that  the  containers  of  contami-  available,  that  employees  shower  at  the  end  of  the  work  shift  and  shall 

nated  protective  clothing  and  equipment  required  by  paragraph  (g)(2)(v)  of  provide  an  adequate  supply  of  cleansing  agents  and  towels  for  use  by  af- 

this  section  are  labeled  as  follows:  fected  employees. 

Caution:  Clothing  contaminated  with  lead.  Do  not  remove  dust  by  blowing  1926.62(i)(4)  Eating  facilities,  (i)  The  employer  shall  provide  lunchroom 
or  shaking.  Dispose  of  lead  contaminated  wash  water  in  accordance  with  facilities  or  eating  areas  for  employees  whose  airborne  exposure  to  lead  is 
applicable  local,  state,  or  federal  regulations.  above  the  PEL.  without  regard  to  the  use  of  respirators. 

1926.62(g)(2)(viii)  The  employer  shall  prohibit  the  removal  of  lead  from  1926.62(i)(4)(ii)  The  employer  shall  assure  that  lunchroom  facilities  or  eating 
protective  clothing  or  equipment  by  blowing,  shaking,  or  any  other  means  areas  are  as  free  as  practicable  from  lead  contamination  and  are  readily 
which  disperses  lead  into  the  air.  accessible  to  employees. 

1926.62(h)  Housekeeping — (1)  All  surfaces  shall  be  maintained  as  free  as  1926.62(i)(4)(iii)  The  employer  shall  assure  that  employees  whose  airborne 
practicable  of  accumulations  of  lead.  exposure  to  lead  is  above  the  PEL.  without  regard  to  the  use  of  a  respi- 

rator, wash  their  hands  and  face  prior  to  eating,  drinking,  smoking  or 
applying  cosmetics. 
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1 926.62(i)(4)(iv)  The  employer  shall  assure  that  employees  do  not  enter 
lunchroom  facilities  or  eating  areas  with  protective  work  clothing  or  equip- 
ment unless  surface  lead  dust  has  been  removed  by  vacuuming,  downdraft 
booth,  or  other  cleaning  method  that  limits  dispersion  of  lead  dust. 

1926.62(0(5)  Hand  washing  facilities,  (i)  The  employer  shall  provide  ade- 
quate handwashing  facilities  for  use  by  employees  exposed  to  lead  in 
accordance  with  29  CFR  1926.51(f). 

1 926.62(i)(5)(ii)  Where  showers  are  not  provided  the  employer  shall  assure 
that  employees  wash  their  hands  and  face  at  the  end  of  the  work-shift. 

1926.62(j)  Medical  surveillance — (1)  General,  (i)  The  employer  shall 
make  available  initial  medical  surveillance  to  employees  occupationally 
exposed  on  any  day  to  lead  at  or  above  the  action  level.  Initial  medical 
surveillance  consists  of  biological  monitoring  in  the  form  of  blood  sampling 
and  analysis  for  lead  and  zinc  protoporphyrin  levels. 

1926.62(j)(1)(ii)  The  employer  shall  institute  a  medical  surveillance  pro- 
gram in  accordance  with  paragraphs  (j)(2)  and  (j)(3)  of  this  section  for  all 
employees  who  are  or  may  be  exposed  by  the  employer  at  or  above  the 
action  level  for  more  than  30  days  in  any  consecutive  12  months; 

1926.62(j)(1)(iii)  The  employer  shall  assure  that  all  medical  exami- 
nations and  procedures  are  performed  by  or  under  the  supervision  of 
a  licensed  physician. 

1926.62(j)(1)(iv)  The  employer  shall  make  available  the  required  medical 
surveillance  including  multiple  physician  review  under  paragraph  (j)(3)(iii) 
without  cost  to  employees  and  at  a  reasonable  time  and  place. 

1926.62(j)(2)  Biological  monitoring— <i)  Blood  lead  and  ZPP  level  sampling 
and  analysis.  The  employer  shall  make  available  biological  monitoring  in 
the  form  of  blood  sampling  and  analysis  for  lead  and  zinc  protoporphyrin 
levels  to  each  employee  covered  under  paragraphs  (j)(l)(i)  and  (ii)  of  this 
section  on  the  following  schedule: 

1926.62(j)(2)(i)(A)  For  each  employee  covered  under  paragraph  (])(l)(ii)  of 
this  section,  at  least  every  2  months  for  the  first  6  months  and  every  6 
months  thereafter: 

1926.62(j)(2)(i)(B)  For  each  employee  covered  under  paragraphs  (j)(l)  (i) 
or  (ii)  of  this  section  whose  last  blood  sampling  and  analysis  indicated 
a  blood  lead  level  at  or  above  40  p-g/dl.  at  least  every  two  months.  This 
frequency  shall  continue  until  two  consecutive  blood  samples  and  analyses 
indicate  a  blood  lead  level  below  40  M-g/dl;  and 

1 926.62(j)(2)(i)(C)  For  each  employee  who  is  removed  from  exposure  to 
lead  due  to  an  elevated  blood  lead  level  at  least  monthly  during  the  re- 
moval period. 

1 926.62(j)(2)(ii)  Follow-up  blood  sampling  tests.  Whenever  the  results  of  a 
blood  lead  level  test  indicate  that  an  employee's  blood  lead  level  exceeds 
the  numerical  criterion  for  medical  removal  under  paragraph  (k)(l)(i)  of 
this  section,  the  employer  shall  provide  a  second  (follow-up)  blood  sam- 
pling test  within  two  weeks  after  the  employer  receives  the  results  of  the 
first  blood  sampling  test. 

1 926.62(j)(2)(i  i  i)  Accuracy  of  blood  lead  level  sampling  and  analysis.  Blood 
lead  level  sampling  and  analysis  provided  pursuant  to  this  section  shall 
have  an  accuracy  (to  a  confidence  level  of  95  percent)  within  plus  or  minus 
15  percent  or  6  jj.g/dl.  whichever  is  greater,  and  shall  be  conducted  by  a 
laboratory  approved  by  OSHA. 

1 926 ,62(j)(2)(iv)  Employee  notification.  (A)  Within  five  working  days  after 
the  receipt  of  biological  monitoring  results,  the  employer  shall  notify  each 
employee  in  writing  of  his  or  her  blood  lead  level:  and 

1 926.62(j)(2)(iv)(B)  The  employer  shall  notify  each  employee  whose  blood 
lead  level  exceeds  40  jig/dl  that  the  standard  requires  temporary  medical 
removal  with  Medical  Removal  Protection  benefits  when  an  employee's 
blood  lead  level  exceeds  the  numerical  criterion  for  medical  removal  under 
paragraph  (k)(l)(i)  of  this  section. 

1 926.62(j)(3)  Medical  examinations  and  consultations — (i)  Frequency.  The 
employer  shall  make  available  medical  examinations  and  consultations 
to  each  employee  covered  under  paragraph  (j)(l)(ii)  of  this  section  on  the 
following  schedule: 

1 926.62(j)(3)(i)(A)  At  least  annually  for  each  employee  for  whom  a  blood 
sampling  test  conducted  at  any  time  during  the  preceding  12  months 
indicated  a  blood  lead  level  at  or  above  40  n-g/dl; 

1926.62(j)(3)(i)(B)  As  soon  as  possible,  upon  notification  by  an  employee 
either  that  the  employee  has  developed  signs  or  symptoms  commonly  as- 


sociated with  lead  intoxication,  that  the  employee  desires  medical  advice 
concerning  the  effects  of  current  or  past  exposure  to  lead  on  the  employee's 
ability  to  procreate  a  healthy  child,  that  the  employee  is  pregnant,  or  that 
the  employee  has  demonstrated  difficulty  in  breathing  during  a  respirator 
fitting  test  or  during  use;  and 

1926.62(j)(3)(i)(C)  As  medically  appropriate  for  each  employee  either 
removed  from  exposure  to  lead  due  to  a  risk  of  sustaining  material 
impairment  to  health,  or  otherwise  limited  pursuant  to  a  final  medi- 
cal determination. 

1926.62(j)(3)(ii)  Content.  The  content  of  medical  examinations  made 
available  pursuant  to  paragraph  (])(3)(i)(B)-(C)  of  this  section  shall  be 
determined  by  an  examining  physician  and,  if  requested  by  an  employee, 
shall  include  pregnancy  testing  or  laboratory  evaluation  of  male  fertility. 
Medical  examinations  made  available  pursuant  to  paragraph  (J)(3)(i)(A) 
of  this  section  shall  include  the  following  elements: 

1926.62(j)(3)(ii)(A)  A  detailed  work  history  and  a  medical  history, 
with  particular  attention  to  past  lead  exposure  (occupational  and 
non-occupational),  personal  habits  (smoking,  hygiene),  and  past  gas- 
trointestinal, hematologic,  renal,  cardiovascular,  reproductive  and 
neurological  problems; 

1926.62(j)(3)(ii)(B)  A  thorough  physical  examination,  with  particular 
attention  to  teeth,  gums,  hematologic,  gastrointestinal,  renal,  cardio- 
vascular, and  neurological  systems.  Pulmonary  status  should  be  evaluated 
if  respiratory  protection  will  be  used; 

1926.62(j)(3)(ii)(C)  A  blood  pressure  measurement; 

1926.62(j)(3)(ii)(D)  A  blood  sample  and  analysis  which  determines: 

1926.62(j)(3)(ii)(D)f»;  Blood  lead  level; 

1 926.62(j)(3)(ii)(D)C2J  Hemoglobin  and  hematocrit  determinations,  red  cell 
indices,  and  examination  of  peripheral  smear  morphology; 

1926.62(j)(3)(ii)(D)(3;  Zinc  protoporphyrin; 

1926.62(j)(3)(ii)(D)(4;  Blood  urea  nitrogen:  and. 

1926.62(j)(3)(ii)(D)(5;  Serum  creatinine: 

1 926.62(j)(3)(ii)(E)  A  routine  urinalysis  with  microscopic  examination;  and 

1926.62(j)(3)(ii)(F)  Any  laboratory  or  other  test  relevant  to  lead  ex- 
posure which  the  examining  physician  deems  necessary  by  sound 
medical  practice. 

1926.62(j)(3)(iii)  Multiple  physician  review  mechanism.  (A)  If  the  employer 
selects  the  initial  physician  who  conducts  any  medical  examination  or 
consultation  provided  to  an  employee  under  this  section,  the  employee 
may  designate  a  second  physician: 

1926.62(j)(3)(iii)(A)f»j  To  review  any  findings,  determinations  or  recom- 
mendations of  the  initial  physician;  and 

1926.62(j)(3)(iii)(A)(2;  To  conduct  such  examinations,  consultations, 
and  laboratory  tests  as  the  second  physician  deems  necessary  to 
facilitate  this  review. 

1926.62(j)(3)(iii)(B)  The  employer  shall  promptly  notify  an  employee  of 
the  right  to  seek  a  second  medical  opinion  after  each  occasion  that  an 
initial  physician  conducts  a  medical  examination  or  consultation  pur- 
suant to  this  section.  The  employer  may  condition  its  participation  in. 
and  payment  for.  the  multiple  physician  review  mechanism  upon  the 
employee  doing  the  following  within  fifteen  ( 1 5)  days  after  receipt  of  the 
foregoing  notification,  or  receipt  of  the  initial  physician's  written  opinion, 
whichever  is  later: 

1926.62(j)(3)(iii)(B)(7,l  The  employee  informing  the  employer  that  he  or 
she  intends  to  seek  a  second  medical  opinion,  and 

1926.62(j)(3)(iii)(B)f2J  The  employee  initiating  steps  to  make  an  ap- 
pointment with  a  second  physician. 

1926.62(j)(3)(iii)(C)  If  the  findings,  determinations  or  recommendations 
of  the  second  physician  differ  from  those  of  the  initial  physician,  then 
the  employer  and  the  employee  shall  assure  that  efforts  are  made  for  the 
two  physicians  to  resolve  any  disagreement. 

1926.62(j)(3)(iii)(D)  If  the  two  physicians  have  been  unable  to  quickly 
resolve  their  disagreement,  then  the  employer  and  the  employee  through 
their  respective  physicians  shall  designate  a  third  physician: 

1926.62(j)(3)(iii)(D)('j;  To  review  any  findings,  determinations  or  recom- 
mendations of  the  prior  physicians;  and 
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i926.62(j)(3)(iv>  Iryfbrmatlon  proulded  to  examining  and  consulting  ;>'ii/ 
sirm/iv  [A]  riir  employe!  shall  provide  an  Initial  phyal<  Ian  condui  ting 
.1  medical  examination  or  consultation  undei  thla  section  with  the  lb! 
lowing  Information 

1926.62{J)(3)(iv)(A)(7j  A  copy  of  this  regulal for  lead  Including    ill 

Appendices; 

1 926. 62(j)(3)(iv)(A)(2M  description  nl  1 1  is  affected  employee's  duties  as  they 

relate  In  the  employee's  exposure: 

1 926.62(j)(3)(iv)(A)r3J  The  employee's  exposure  level  or  anticipated  exposure 

level  In  lead  and  to  any  other  toxic  substance  (If  applicable): 

1926.62(j)(3)(lv)(A)(4)  A  description  of  any  personal  protective  equipment 
used  or  to  be  used: 

1926.62(j)(3)(iv)(A)(5J  Prior  blood  lead  determinations;  and 

1926.62(J)(3)(iv)(A)f6J  All  prior  written  medical  opinions  concerning  the 
employee  In  the  employer's  possession  or  control. 

1 926.62(j)(3)(iv)(B)  The  employer  shall  provide  the  foregoing  information  to  a 
second  or  third  physician  conducting  a  medical  examination  or  consultation 
under  this  section  upon  request  either  by  the  second  or  third  physician, 
or  by  the  employee. 

1926.62(j)(3)(v)  Written  medical  opinions.  (A)  The  employer  shall  obtain  and 
furnish  the  employee  with  a  copy  of  a  written  medical  opinion  from  each  exam- 
ining or  consulting  physician  which  contains  only  the  following  information: 

1926.62(j)(3)(v)(A)(j;  The  physician's  opinion  as  to  whether  the  employee 
has  any  detected  medical  condition  which  would  place  the  employee  at 
Increased  risk  of  material  Impairment  of  the  employee's  health  from  ex- 
posure to  lead; 

1926.62(j)(3)(v)(A)(2.)  Any  recommended  special  protective  measures  to  be 
provided  to  the  employee,  or  limitations  to  be  placed  upon  the  employee's 
exposure  to  lead: 

1926.62(j)(3)(v)(A)(3;  Any  recommended  limitation  upon  the  employee's 
use  of  respirators,  including  a  determination  of  whether  the  employee  can 
wear  a  powered  air  purifying  respirator  if  a  physician  determines  that  the 
employee  cannot  wear  a  negative  pressure  respirator:  and 

1926.62(j)(3)(v)(A)f4J  The  results  of  the  blood  lead  determinations. 

1 926.62(j)(3)(v)(B)  The  employer  shall  instruct  each  examining  and  con- 
sulting physician  to: 

1926.62(j)(3)(v)(B)fr;  Not  reveal  either  in  the  written  opinion  or  orally,  or  in 
any  other  means  of  communication  with  the  employer,  findings,  including 
laboratory  results,  or  diagnoses  unrelated  to  an  employee's  occupational 
exposure  to  lead;  and 

1926.62lJ)(3)(v)(B)(2J  Advise  the  employee  of  any  medical  condition,  occu- 
pational or  nonoccupational,  which  dictates  further  medical  examination 
or  treatment. 

1926.62(j)(3)(vi)  Alternate  physician  determination  mechanisms.  The  em- 
ployer and  an  employee  or  authorized  employee  representative  may  agree 
upon  the  use  of  any  alternate  physician  determination  mechanism  in  lieu 
of  the  multiple  physician  review  mechanism  provided  by  paragraph  (])(3)(iii) 
of  this  section  so  long  as  the  alternate  mechanism  is  as  expeditious  and 
protective  as  the  requirements  contained  in  this  paragraph. 

1 926.62(j)(4)  Chelation,  (i)  The  employer  shall  assure  that  any  person  whom 
he  retains,  employs,  supervises  or  controls  does  not  engage  in  prophylactic 
chelation  of  any  employee  at  any  time. 

1926.62(j)(4)(ii)  If  therapeutic  or  diagnostic  chelation  is  to  be  performed  by 
any  person  in  paragraph  (j)(4)(i)  of  this  section,  the  employer  shall  assure 
that  it  be  done  under  the  supervision  of  a  licensed  physician  in  a  clinical 
setting  with  thorough  and  appropriate  medical  monitoring  and  that  the 
employee  is  notified  in  writing  prior  to  its  occurrence. 

1926. 62(k)  Medical  removal  protection — (1)  Temporary  medical  removal 
and  return  of  an  employee — (i)  Temporary  removal  due  to  elevated  blood  lead 


teuel  i  in-  employe]  shall  remove  an  employee  from  work  having  an  exp 
in  lead  -ii  "i  sbove  the  si  don  level  on  eai  h  n<  <  aalon  thai  -i  periods  mid  a 
follow  up  blood  sampling  ii-m  condui  led  pursuant  to  Una  section  tad*  eta 
1ii.1t  the  employee'!  blood  lead  level  la  .ii  or  above  50  m;/'ii  audi 

i926.62(k)(i)  remporary  nemouaJ  due  <<•  a  /i""'  medical  detsrntfnatfsa 
(A)  The  employe!  shall  remove  an  employee  bom  work  having  an  <-x|>osure 
in  lead  -ii  "i  above  the  action  level  on  each  occaaton  thai  -.  Bnal  mt-dieal 
determination  results  in  s  medli  .ii  finding,  determination,  01  opinion  thai 

the  employee  has  a  detected  medic. il  condition  Whll  Ii  plai  ea  the  employee 

.it  mi  ii  .is.  1 1  risk  ..I  materia]  Impairment  to  health  from  exposure  to  lead 

1926.62(k)(1)(ii)(B)  For  the  purposes  nl  this  sei  lion    I  hi   phrase  linnl  ined- 

ii  nl  determination  means  the  written  medli  al  opinion  on  the  employees' 

health  sl.ilns  by  the  examining  phyali  Ian  or,  where  relevant,  the  nut 

come  ol  the  multiple  physician  review  mechanism  or  alternate  medical 
determination  mechanism  used  pursuant  to  the  medical  surveillance 
provisions  of  this  section. 

1926.62(k)(1)(ii)(C)  Where  a  final  medical  determination  results  in  any 
recommended  special  protective  measures  for  an  employee,  or  limitations 
on  an  employee's  exposure  to  lead,  the  employer  shall  implement  and  act 
consistent  with  the  recommendation. 

1 926.62(k)(  1  )(in)  Return  of  the  employee  to  former  job  status.  (A)  The  employer 
shall  return  an  employee  to  his  or  her  former  Job  status: 

1926.62(k)(1)(iii)(A)|f;  For  an  employee  removed  due  to  a  blood  lead  level 
at  or  above  50  p.g/dl  when  two  consecutive  blood  sampling  tests  indicate 
that  the  employee's  blood  lead  level  Is  at  or  below  40  p.g/dl; 

1926.62(k)(1)(iii)(A)(2J  For  an  employee  removed  due  to  a  final  medical 
determination,  when  a  subsequent  final  medical  determination  results  in 
a  medical  finding,  determination,  or  opinion  that  the  employee  no  longer 
has  a  detected  medical  condition  which  places  the  employee  at  Increased 
risk  of  material  Impairment  to  health  from  exposure  to  lead. 

1 926.62(k)(1  )(iii)(B)  For  the  purposes  of  this  section,  the  requirement  that  an 
employer  return  an  employee  to  his  or  her  former  job  status  is  not  intended 
to  expand  upon  or  restrict  any  rights  an  employee  has  or  would  have  had. 
absent  temporary  medical  removal,  to  a  specific  Job  classification  or  position 
under  the  terms  of  a  collective  bargaining  agreement. 

1926.62(k)(1)(iv)  Removal  of  other  employee  special  protective  measure  or 
limitatiorxs.  The  employer  shall  remove  any  limitations  placed  on  an  em- 
ployee or  end  any  special  protective  measures  provided  to  an  employee 
pursuant  to  a  final  medical  determination  when  a  subsequent  final  medical 
determination  indicates  that  the  limitations  or  special  protective  measures 
are  no  longer  necessary. 

1926.62(k)(1)(v)  Employer  options  pending  a  final  medical  determination. 
Where  the  multiple  physician  review  mechanism,  or  alternate  medical  deter- 
mination mechanism  used  pursuant  to  the  medical  surveillance  provisions 
of  this  section,  has  not  yet  resulted  in  a  final  medical  determination  with 
respect  to  an  employee,  the  employer  shall  act  as  follows: 

1926.62(k)(1)(v)(A)  Removal  The  employer  may  remove  the  employee  from 
exposure  to  lead,  provide  special  protective  measures  to  the  employee,  or 
place  limitations  upon  the  employee,  consistent  with  the  medical  findings, 
determinations,  or  recommendations  of  any  of  the  physicians  who  have 
reviewed  the  employee's  health  status. 

1926.62(k)(1)(v)(B)  Return.  The  employer  may  return  the  employee  to  his 
or  her  former  job  status,  end  any  special  protective  measures  provided 
to  the  employee,  and  remove  any  limitations  placed  upon  the  employee, 
consistent  with  the  medical  findings,  determinations,  or  recommendations 
of  any  of  the  physicians  who  have  reviewed  the  employee's  health  status, 
with  two  exceptions. 

1926.62(k)(1)(v)(B)fi;  If  the  initial  removal,  special  protection,  or  limitation 
of  the  employee  resulted  from  a  final  medical  determination  which  dif- 
fered from  the  findings,  determinations,  or  recommendations  of  the  initial 
physician  or; 

1926.62(k)(1)(v)(B)(2j  If  the  employee  has  been  on  removal  status  for  the 
preceding  eighteen  months  due  to  an  elevated  blood  lead  level,  then  the 
employer  shall  await  a  final  medical  determination. 

1 926.62(k)(2)  Medical  removal  protection  benefits — (i)  Provision  of  medical 
removal  protection  benefits.  The  employer  shall  provide  an  employee  up 
to  eighteen  (18)  months  of  medical  removal  protection  benefits  on  each 
occasion  that  an  employee  is  removed  from  exposure  to  lead  or  otherwise 
limited  pursuant  to  this  section. 
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1926.62(k)(2)(ii)  Definition  of  medical  removal  protection  benefits.  For 
the  purposes  of  this  section,  the  requirement  that  an  employer  provide 
medical  removal  protection  benefits  means  that,  as  long  as  the  job  the 
employee  was  removed  from  continues,  the  employer  shall  maintain  the 
total  normal  earnings,  seniority  and  other  employment  rights  and  benefits 
of  an  employee,  including  the  employee's  right  to  his  or  her  former  job 
status  as  though  the  employee  had  not  been  medically  removed  from  the 
employee's  job  or  otherwise  medically  limited. 

1926.62(k)(2)(iii)  Follow-up  medical  surveillance  during  the  period  of  em- 
ployee removal  or  limitation.  During  the  period  of  time  that  an  employee 
is  medically  removed  from  his  or  her  job  or  otherwise  medically  limited, 
the  employer  may  condition  the  provision  of  medical  removal  protection 
benefits  upon  the  employee's  participation  in  follow-up  medical  surveil- 
lance made  available  pursuant  to  this  section. 

1 926.62(k)(2)(iv)  Workers'  compensation  claims.  If  a  removed  employee  files 
a  claim  for  workers'  compensation  payments  for  a  lead-related  disability, 
then  the  employer  shall  continue  to  provide  medical  removal  protection 
benefits  pending  disposition  of  the  claim.  To  the  extent  that  an  award  is 
made  to  the  employee  for  earnings  lost  during  the  period  of  removal,  the 
employer's  medical  removal  protection  obligation  shall  be  reduced  by  such 
amount.  The  employer  shall  receive  no  credit  for  workers'  compensation 
payments  received  by  the  employee  for  treatment-related  expenses. 

1926.62(k)(2)(v)  Other  credits.  The  employer's  obligation  to  provide  med- 
ical removal  protection  benefits  to  a  removed  employee  shall  be  reduced 
to  the  extent  that  the  employee  receives  compensation  for  earnings  lost 
during  the  period  of  removal  either  from  a  publicly  or  employer-funded 
compensation  program,  or  receives  income  from  employment  with  another 
employer  made  possible  by  virtue  of  the  employee's  removal. 

1926.62(k)(2)(vi)  Voluntary  removal  or  restriction  of  an  employee.  Where 
an  employer,  although  not  required  by  this  section  to  do  so,  removes  an 
employee  from  exposure  to  lead  or  otherwise  places  limitations  on  an 
employee  due  to  the  effects  of  lead  exposure  on  the  employee's  medical 
condition,  the  employer  shall  provide  medical  removal  protection  benefits 
to  the  employee  equal  to  that  required  by  paragraph  (k)(2)  (i)  and  (ii)  of 
this  section. 

1926.62(1)  Employee  information  and  training— (1)  General,  (i)  The 

employer  shall  communicate  information  concerning  lead  hazards  ac- 
cording to  the  requirements  of  OSHA's  Hazard  Communication  Standard 
for  the  construction  industry.  29  CFR  1926.59.  including  but  not  limited 
to  the  requirements  concerning  warning  signs  and  labels,  material  safety 
data  sheets  (MSDS).  and  employee  information  and  training.  In  addition, 
employers  shall  comply  with  the  following  requirements: 

1 926.62(l)(1  )(ii)  For  all  employees  who  are  subject  to  exposure  to  lead  at  or 
above  the  action  level  on  any  day  or  who  are  subject  to  exposure  to  lead 
compounds  which  may  cause  skin  or  eye  irritation  (e.g..  lead  arsenate, 
lead  azide),  the  employer  shall  provide  a  training  program  in  accordance 
with  paragraph  (1](2)  of  this  section  and  assure  employee  participation. 

1 926.62(l)(1  )(iii)  The  employer  shall  provide  the  training  program  as  initial 
training  prior  to  the  time  of  job  assignment  or  prior  to  the  start  up  date 
for  this  requirement,  whichever  comes  last. 

1926.62(0(1)(iv)  The  employer  shall  also  provide  the  training  program  at 
least  annually  for  each  employee  who  is  subject  to  lead  exposure  at  or 
above  the  action  level  on  any  day. 

1926.62(0(2)  Training  program.  The  employer  shall  assure  that  each 
employee  is  trained  in  the  following: 

1926.62(l)(2)(i)  The  content  of  this  standard  and  its  appendices: 

1926.62(l)(2)(ii)  The  specific  nature  of  the  operations  which  could  result 
in  exposure  to  lead  above  the  action  level: 

1926.62(0(2)(iii)  The  purpose,  proper  selection,  fitting,  use.  and  limi- 
tations of  respirators: 

1926.62(l)(2)(iv)  The  purpose  and  a  description  of  the  medical  surveillance 
program,  and  the  medical  removal  protection  program  including  infor- 
mation concerning  the  adverse  health  effects  associated  with  excessive 
exposure  to  lead  (with  particular  attention  to  the  adverse  reproductive 
effects  on  both  males  and  females  and  hazards  to  the  fetus  and  additional 
precautions  for  employees  who  are  pregnant): 

1 926.62(l)(2)(v)  The  engineering  controls  and  work  practices  associated  with 
the  employee's  job  assignment  including  training  of  employees  to  follow 
relevant  good  work  practices  described  in  Appendix  B  of  this  section: 


1926.62(l)(2)(v0  The  contents  of  any  compliance  plan  in  effect: 

1 926.62(0(2)(vit)  Instructions  to  employees  that  chelating  agents  should 
not  routinely  be  used  to  remove  lead  from  their  bodies  and  should  not  be 
used  at  all  except  under  the  direction  of  a  licensed  physician:  and 

1926.62(l)(2)(viii)  The  employee's  right  of  access  to  records  under  29 
CFR  1910.20. 

1 926.62(0(3)  Access  to  information  and  training  materials,  (i)  The  employer 
shall  make  readily  available  to  all  affected  employees  a  copy  of  this  stan- 
dard and  its  appendices. 

1926.62(0(3)(ii)  The  employer  shall  provide,  upon  request,  all  materials 
relating  to  the  employee  information  and  training  program  to  affected 
employees  and  their  designated  representatives,  and  to  the  Assistant 
Secretary  and  the  Director. 

1 926.62(m)  Signs — (1)  General,  (i)  The  employer  may  use  signs  required 
by  other  statutes,  regulations  or  ordinances  in  addition  to.  or  in  combi- 
nation with,  signs  required  by  this  paragraph. 

1926.62(m)(1)(i)  The  employer  shall  assure  that  no  statement  appears  on 
or  near  any  sign  required  by  this  paragraph  which  contradicts  or  detracts 
from  the  meaning  of  the  required  sign. 

1926.62(m)(1)(ii)  Signs,  (i)  The  employer  shall  post  the  following  warning 
signs  in  each  work  area  where  an  employees  exposure  to  lead  is  above 
the  PEL. 

WARNING 

LEAD  WORK  AREA 


NO  SMOKING  OR  EATING 

1926.62(m)(2)(ii)  The  employer  shall  assure  that  signs  required  by  this 
paragraph  are  illuminated  and  cleaned  as  necessary  so  that  the  legend 
is  readily  visible. 

1926. 62(n)  Recordkeeping— (1)  Exposure  assessment,  (i)  The  employer 
shall  establish  and  maintain  an  accurate  record  of  all  monitoring  and 
other  data  used  in  conducting  employee  exposure  assessments  as  required 
in  paragraph  (d)  of  this  section. 

1926.62(n)(1)(ii)  Exposure  monitoring  records  shall  include: 

1926.62(n)(1)(ii)(A)  The  date(s).  number,  duration,  location  and  results 
of  each  of  the  samples  taken  if  any,  including  a  description  of  the  sam- 
pling procedure  used  to  determine  representative  employee  exposure 
where  applicable: 

1 926.62(n)(1  )(ii)(B)  A  description  of  the  sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy: 

1 926.62(m)(1  )(ii)(C)  The  type  of  respiratory  protective  devices  worn,  if  any: 

1926.62(m)(1)(ii)(D)  Name,  social  security  number,  and  job  classification 
of  the  employee  monitored  and  of  all  other  employees  whose  exposure 
the  measurement  is  intended  to  represent:  and 

1926.62(m)(1)(ii)(E)  The  environmental  variables  that  could  affect  the 
measurement  of  employee  exposure. 

1926.62(m)(1)(iii)  The  employer  shall  maintain  monitoring  and  other 
exposure  assessment  records  in  accordance  with  the  provisions  of  29 
CFR  1910.20. 

1926.62(n)(2)  Medical  surveillance,  (i)  The  employer  shall  establish  and 
maintain  an  accurate  record  for  each  employee  subject  to  medical  sur- 
veillance as  required  by  paragraph  (J)  of  this  section. 

1926.62(n)(2)(ii)  This  record  shall  include: 

1926.62(n)(2)(ii)(A)  The  name,  social  security  number,  and  description  of 
the  duties  of  the  employee: 

1926.62(n)(2)(ii)(B)  A  copy  of  the  physician's  written  opinions: 

1 926.62(n)(2)(ii)(C)  Results  of  any  airborne  exposure  monitoring  done  on 
or  for  that  employee  and  provided  to  the  physician:  and 

1 926.62(n)(2)(ii)(D)  Any  employee  medical  complaints  related  to  exposure 
to  lead. 

1926.62(n)(2)(iii)  The  employer  shall  keep,  or  assure  that  the  examining 
physician  keeps,  the  following  medical  records: 
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i920.e2(n)(2)(iii)(A)  a  copy  ol  the  ••>•-•  i ■  •  .ii  i -x.imiii.il i. .1 1  reeulta  including 
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.ni\  standards  at  guidelines  used  to  Interpret  the  teal  reaulta  "i  refer 
to  thai  Information; 

1928.62(n)(2)(iii)(C)  A  copv  ol  lllc  reOUltl  "I  blologb  al  i tag, 

I928.62(n)(2)(iv)  The  employe]  ahall  in.iini.iin  01  aaaure  thai  the  phy 
-.hi. hi  malntalna  medli  al  recorda  In  at  .  ordani  e  with  the  provlatona  ol 
291  FH  1910 

i926.62(n)(3)  Medical  remouola.  (0  the  employer  shall  eatabUata  and  main 
tain  an  accurate  record  fen  each  employee  removed  from  i  urrenl  expoaure 
to  lead  purauanl  to  paragraph  im  <>i  iins  section 

i926.62(n)(3)(ii)  Each  record  shall  Include 

i926.62(n)(3)(ii)(A)  The  1 1. > 1 1 1<  and  sodal  security  number  ol  the  employee: 

1926.62(n)(3)(ii)(B)  Tin-  date  ol  <-. i<  li  o<  <  aslon  lh.il  the  employee  was  removed 
from  current  exposure  to  lead  as  well  as  the  corresponding  date  on  which 
the  employee  was  returned  to  his  or  her  former  job  status; 
1926.62(n)(3)(ii)(C)  A  brief  explanation  of  how  each  removal  was  or  Is  being 
accomplished;  and 

1926.62(n)(3)(li)(D)  A  statement  with  respect  lo  each  removal  Indicating 
whether  or  not  the  reason  for  the  removal  was  an  elevated  blood  lead  level. 

1926.62(n)(3)(iii)  The  employer  shall  maintain  each  medical  removal  record 
I, ii  .it  least  the  duration  of  an  employee's  employment. 

1 926.62(n)(4)  Objective  data  Jor  exemption  from  requirement  Jor  initial 
monitoring,  (i)  For  purposes  of  this  section,  objective  data  are  Information 
demonstrating  that  a  particular  product  or  material  containing  lead  or  a 
specific  process,  operation,  or  activity  involving  lead  cannot  release  dust 
or  fumes  in  concentrations  at  or  above  the  action  level  under  any  expected 
conditions  of  use.  Objective  data  can  be  obtained  from  an  Industry-wide 
study  or  from  laboratory  product  test  results  from  manufacturers  of  lead 
containing  products  or  materials.  The  data  the  employer  uses  from  an  in- 
dustry-wide survey  must  be  obtained  under  workplace  conditions  closely 
resembling  the  processes,  types  of  material,  control  methods,  work  practices 
and  environmental  conditions  in  the  employer's  current  operations. 

1 926.62(n)(4)(ii|  The  employer  shall  maintain  the  record  of  the  objective 
data  relied  upon  for  at  least  30  years. 

1926.62(n)(5)  Acaifobtltty.  The  employer  shall  make  available  upon  request 
all  records  required  to  be  maintained  by  paragraph  (n)  of  this  section  to 
affected  employees,  former  employees,  and  their  designated  represent- 
atives, and  to  the  Assistant  Secretary  and  the  Director  for  examination 
and  copying. 

1 926.62(n)(6)  Transfer  of  records,  (i)  Whenever  the  employer  ceases  to  do 
business,  the  successor  employer  shall  receive  and  retain  all  records  re- 
quired to  be  maintained  by  paragraph  (n)  of  this  section. 

1 926.62(n)(6)(ii)  Whenever  the  employer  ceases  to  do  business  and  there 
is  no  successor  employer  to  receive  and  retain  the  records  required  to  be 
maintained  by  this  section  for  the  prescribed  period,  these  records  shall 
be  transmitted  to  the  Director. 

1926.62(n)(6)(iii)  At  the  expiration  of  the  retention  period  for  the  records 
required  to  be  maintained  by  this  section,  the  employer  shall  notify  the 
Director  at  least  3  months  prior  to  the  disposal  of  such  records  and  shall 
transmit  those  records  to  the  Director  if  requested  within  the  period. 

1926.62(n)(6)(iv)  The  employer  shall  also  comply  with  any  additional  require- 
ments involving  transfer  of  records  set  forth  In  29  CFR  1910.20(h). 

1 926.62(0)  Observation  of  monitoring.  (1 )  Employee  observation.  The  em- 
ployer shall  provide  affected  employees  or  their  designated  representatives 
an  opportunity  to  observe  any  monitoring  of  employee  exposure  to  lead 
conducted  pursuant  to  paragraph  (d)  of  this  section. 

1926.62(o)(2)  Observation  procedures,  (i)  Whenever  observation  of  the 
monitoring  of  employee  exposure  to  lead  requires  entry  into  an  area  where 
the  use  of  respirators,  protective  clothing  or  equipment  is  required,  the 
employer  shall  provide  the  observer  with  and  assure  the  use  of  such  respi- 
rators, clothing  and  equipment,  and  shall  require  the  observer  to  comply 
with  all  other  applicable  safety  and  health  procedures. 

1926.62(o)(2)(ii)  Without  interfering  with  the  monitoring,  observers  shall 
be  entitled  to: 


i926.62(o)(2)(n)(A)  Ri  .nation  oi  the  meaauremenl  ptux-tlurea: 

i926.62(o)(2)(ii)(B)  observe  all  steps  related  to  the  monitoring  oi  lead  pa 
formed  al  ti"  puu  e  al  expoaure;  and 

i926.62(o|(2)(ii)(C)  Record  th(  nsuiis  obtained  a  receive  copies  of  the 
results  when  returned  by  the  laboratorj 

1926.62(p)  Effective  date.  Hits  si.unl.ird  |§  1926.62)  shall  Ixi  ..me  elf 

1 928. 62(q)  Appendices.  The  Information  contained  In  the  appendices  to  ttila 
section  (s  no i  Intended  bv  itscii.  to  i  reate  any  additional  obligations  not  odi 
erwlse  imposed  by  ihis  standard  run  detrai  t  from  any  existing  obligation 

1926.62(0  startup  dates.  (1)  The  requirements  ol  paragraphs  d  i  through 
[o)  oi  i  his  se(  Uon.lndudtag  administrative  controls  and  feasible  work  prai 
mtrol  s,  I ot  including  engineering  cot troU  specified  to  paragraph 

(e)|  1 1  ol  tins  sec  Hon,  shall  be  complied  With  as  soon  as  possible,  but  no  lata 
than  60  days  I  nun  the  effective  date  ol  tins  ■,<-.  non 

1926.62(0(2)  Feasible  engineering  controls  spec  ifled  by  paragraph  (e)(  l)  ol 
this  section  shall  be  Implemented  as  soon  as  possible,  but  no  later  than 
120  days  from  the  efiei  bve  date  01  Ihls  section. 

Appendix  A  to  §1926.62 — Substance  Data  Sheet 
for  Occupational  Exposure  to  Lead 

I.  Substance  Identification 

A.  Substance:  Pure  lead  (Pb)  Is  a  heavy  metal  at  room  temperature  and 
pressure  and  Is  a  basic  chemical  element.  It  can  combine  with  various  other 
substances  to  form  numerous  lead  compounds. 

B.  Compounds  covered  by  the  standard:  The  word  lead  when  used  in  this 
interim  final  standard  means  elemental  lead,  all  Inorganic  lead  compounds 
and  a  class  of  organic  lead  compounds  called  lead  soaps.  This  standard 
does  not  apply  to  other  organic  lead  compounds. 

C.  Uses:  Exposure  to  lead  occurs  In  several  different  occupations  in  the 
construction  industry,  including  demolition  or  salvage  of  structures  where 
lead  or  lead-containing  materials  are  present:  removal  or  encapsulation  of 
lead-containing  materials,  new  construction,  alteration,  repair,  or  renovation 
of  structures  that  contain  lead  or  materials  containing  lead:  installation 
of  products  containing  lead.  In  addition,  there  are  construction  related 
activities  where  exposure  to  lead  may  occur,  including  transportation, 
disposal,  storage,  or  containment  of  lead  or  materials  containing  lead  on 
construction  sites,  and  maintenance  operations  associated  with  construc- 
tion activities. 

D.  Permissible  exposure:  The  permissible  exposure  limit  (PEL)  set  by  the 
standard  is  50  micrograms  of  lead  per  cubic  meter  of  air  (50  |ig/m3).  av- 
eraged over  an  8-hour  workday. 

E.  Action  level:  The  interim  final  standard  establishes  an  action  level  of 
30  micrograms  of  lead  per  cubic  meter  of  air  (30  ng/m3).  averaged  over 
an  8-hour  workday.  The  action  level  triggers  several  ancillary  provisions 
of  the  standard  such  as  exposure  monitoring,  medical  surveillance. 

and  training. 

II.  Health  Hazard  Data 
A.  Ways  in  which  lead  enters  your  body.  When  absorbed  into  your  body  in 
certain  doses,  lead  is  a  toxic  substance.  The  object  of  the  lead  standard  is  to 
prevent  absorption  of  harmful  quantities  of  lead.  The  standard  is  intended 
to  protect  you  not  only  from  the  immediate  toxic  effects  of  lead,  but  also 
from  the  serious  toxic  effects  that  may  not  become  apparent  until  years  of 
exposure  have  passed.  Lead  can  be  absorbed  into  your  body  by  inhalation 
(breathing)  and  ingestion  (eating).  Lead  (except  for  certain  organic  lead 
compounds  not  covered  by  the  standard,  such  as  tetraethyl  lead)  is  not 
absorbed  through  your  skin.  When  lead  is  scattered  in  the  air  as  a  dust, 
fume  respiratory  tract.  Inhalation  of  airborne  lead  is  generally  the  most 
important  source  of  occupational  lead  absorption.  You  can  also  absorb  lead 
through  your  digestive  system  if  lead  gets  into  your  mouth  and  is  swallowed. 
If  you  handle  food,  cigarettes,  chewing  tobacco,  or  make-up  which  have 
lead  on  them  or  handle  them  with  hands  contaminated  with  lead,  this  will 
contribute  to  ingestion.  A  significant  portion  of  the  lead  that  you  inhale 
or  ingest  gets  into  your  blood  stream.  Once  in  your  blood  stream,  lead  is 
circulated  throughout  your  body  and  stored  in  various  organs  and  body 
tissues.  Some  of  this  lead  Is  quickly  filtered  out  of  your  body  and  excreted, 
but  some  remains  in  the  blood  and  other  tissues.  As  exposure  to  lead  con- 
tinues, the  amount  stored  in  your  body  will  increase  if  you  are  absorbing 
more  lead  than  your  body  is  excreting.  Even  though  you  may  not  be  aware 
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of  any  immediate  symptoms  of  disease,  this  lead  stored  in  your  tissues 
can  be  slowly  causing  irreversible  damage,  first  to  individual  cells,  then 
to  your  organs  and  whole  body  systems. 

B.  Effects  of  overexposure  to  lead — (1)  Short  term  (acute)  overexposure.  Lead 
is  a  potent,  systemic  poison  that  serves  no  known  useful  function  once 
absorbed  by  your  body.  Taken  in  large  enough  doses,  lead  can  kill  you 
in  a  matter  of  days.  A  condition  affecting  the  brain  called  acute  encepha- 
lopathy may  arise  which  develops  quickly  to  seizures,  coma,  and  death 
from  cardiorespiratory  arrest.  A  short  term  dose  of  lead  can  lead  to  acute 
encephalopathy.  Short  term  occupational  exposures  of  this  magnitude  are 
highly  unusual,  but  not  impossible.  Similar  forms  of  encephalopathy  may. 
however,  arise  from  extended,  chronic  exposure  to  lower  doses  of  lead. 
There  is  no  sharp  dividing  line  between  rapidly  developing  acute  effects 
of  lead,  and  chronic  effects  which  take  longer  to  acquire.  Lead  adversely 
affects  numerous  body  systems,  and  causes  forms  of  health  impairment 
and  disease  which  arise  after  periods  of  exposure  as  short  as  days  or  as 
long  as  several  years. 

(2)  Long-term  (chronic)  overexposure.  Chronic  overexposure  to  lead  may 
result  in  severe  damage  to  your  blood-forming,  nervous,  urinary  and 
reproductive  systems.  Some  common  symptoms  of  chronic  overexposure 
include  loss  of  appetite,  metallic  taste  in  the  mouth,  anxiety,  constipation, 
nausea,  pallor,  excessive  tiredness,  weakness,  insomnia,  headache,  ner- 
vous irritability,  muscle  and  joint  pain  or  soreness,  fine  tremors,  numb- 
ness, dizziness,  hyperactivity  and  colic.  In  lead  colic  there  may  be  severe 
abdominal  pain.  Damage  to  the  central  nervous  system  in  general  and 
the  brain  (encephalopathy)  in  particular  is  one  of  the  most  severe  forms 
of  lead  poisoning.  The  most  severe,  often  fatal,  form  of  encephalopathy 
may  be  preceded  by  vomiting,  a  feeling  of  dullness  progressing  to  drows- 
iness and  stupor,  poor  memory,  restlessness,  irritability,  tremor,  and 
convulsions.  It  may  arise  suddenly  with  the  onset  of  seizures,  followed  by 
coma,  and  death.  There  is  a  tendency  for  muscular  weakness  to  develop 
at  the  same  time.  This  weakness  may  progress  to  paralysis  often  observed 
as  a  characteristic  "wrist  drop"  or  "foot  drop"  and  is  a  manifestation  of 
a  disease  to  the  nervous  system  called  peripheral  neuropathy.  Chronic 
overexposure  to  lead  also  results  in  kidney  disease  with  few.  if  any, 
symptoms  appearing  until  extensive  and  most  likely  permanent  kidney 
damage  has  occurred .  Routine  laboratory  tests  reveal  the  presence  of  this 
kidney  disease  only  after  about  two-thirds  of  kidney  function  is  lost.  When 
overt  symptoms  of  urinary  dysfunction  arise,  it  is  often  too  late  to  correct 
or  prevent  worsening  conditions,  and  progression  to  kidney  dialysis  or 
death  is  possible.  Chronic  overexposure  to  lead  impairs  the  reproductive 
systems  of  both  men  and  women.  Overexposure  to  lead  may  result  in 
decreased  sex  drive,  impotence  and  sterility  in  men.  Lead  can  alter  the 
structure  of  sperm  cells  raising  the  risk  of  birth  defects.  There  is  evidence 
of  miscarriage  and  stillbirth  in  women  whose  husbands  were  exposed  to 
lead  or  who  were  exposed  to  lead  themselves.  Lead  exposure  also  may 
result  in  decreased  fertility,  and  abnormal  menstrual  cycles  in  women.  The 
course  of  pregnancy  may  be  adversely  affected  by  exposure  to  lead  since 
lead  crosses  the  placental  barrier  and  poses  risks  to  developing  fetuses. 
Children  born  of  parents  either  one  of  whom  were  exposed  to  excess  lead 
levels  are  more  likely  to  have  birth  defects,  mental  retardation,  behavioral 
disorders  or  die  during  the  first  year  of  childhood.  Overexposure  to  lead 
also  disrupts  the  blood-forming  system  resulting  in  decreased  hemoglobin 
(the  substance  in  the  blood  that  carries  oxygen  to  the  cells)  and  ultimately 
anemia.  Anemia  is  characterized  by  weakness,  pallor  and  fatigability  as 
a  result  of  decreased  oxygen  carrying  capacity  in  the  blood. 

(3)  Health  protection  goals  of  the  standard.  Prevention  of  adverse  health 
effects  for  most  workers  from  exposure  to  lead  throughout  a  working 
lifetime  requires  that  a  worker's  blood  lead  level  (BLL.  also  expressed  as 
PbB)  be  maintained  at  or  below  forty  micrograms  per  deciliter  of  whole 
blood  (40  jjLg/dl).  The  blood  lead  levels  of  workers  (both  male  and  female 
workers)  who  intend  to  have  children  should  be  maintained  below  30 
Hg/dl  to  minimize  adverse  reproductive  health  effects  to  the  parents  and 
to  the  developing  fetus.  The  measurement  of  your  blood  lead  level  (BLL) 
is  the  most  useful  indicator  of  the  amount  of  lead  being  absorbed  by  your 
body.  Blood  lead  levels  are  most  often  reported  in  units  of  milligrams  (mg) 
or  micrograms  (^.g)  of  lead  (1  mg  =  1000  jig)  per  100  grams  (lOOg),  100 
milliliters  (100  ml)  or  deciliter  (dl)  of  blood.  These  three  units  are  essen- 
tially the  same.  Sometime  BLLs  are  expressed  in  the  form  of  mg%  or  jig%. 
This  is  a  shorthand  notation  for  lOOg.  100  ml,  or  dl.  (References  to  BLL 
measurements  in  this  standard  are  expressed  in  the  form  of  p.g/dl.) 

BLL  measurements  show  the  amount  of  lead  circulating  in  your  blood 
stream,  but  do  not  give  any  information  about  the  amount  of  lead  stored 


in  your  various  tissues.  BLL  measurements  merely  show  current  ab- 
sorption of  lead,  not  the  effect  that  lead  is  having  on  your  body  or  the 
effects  that  past  lead  exposure  may  have  already  caused.  Past  research 
into  lead-related  diseases,  however,  has  focused  heavily  on  associations 
between  BLLs  and  various  diseases.  As  a  result,  your  BLL  is  an  important 
indicator  of  the  likelihood  that  you  will  gradually  acquire  a  lead-related 
health  impairment  or  disease. 

Once  your  blood  lead  level  climbs  above  40  ixg/dl,  your  risk  of  disease 
increases.  There  is  a  wide  variability  of  individual  response  to  lead,  thus 
it  is  difficult  to  say  that  a  particular  BLL  in  a  given  person  will  cause  a 
particular  effect.  Studies  have  associated  fatal  encephalopathy  with  BLLs 
as  low  as  150  |xg/dl.  Other  studies  have  shown  other  forms  of  diseases 
in  some  workers  with  BLLs  well  below  80  ^g/dl.  Your  BLL  is  a  crucial 
indicator  of  the  risks  to  your  health,  but  one  other  factor  is  also  extremely 
important.  This  factor  is  the  length  of  time  you  have  had  elevated  BLLs. 
The  longer  you  have  an  elevated  BLL,  the  greater  the  risk  that  large  quan- 
tities of  lead  are  being  gradually  stored  in  your  organs  and  tissues  (body 
burden).  The  greater  your  overall  body  burden,  the  greater  the  chances 
of  substantial  permanent  damage.  The  best  way  to  prevent  all  forms  of 
lead-related  impairments  and  diseases — both  short  term  and  long  term — is 
to  maintain  your  BLL  below  40  M-g/dl.  The  provisions  of  the  standard  are 
designed  with  this  end  in  mind. 

Your  employer  has  prime  responsibility  to  assure  that  the  provisions  of 
the  standard  are  complied  with  both  by  the  company  and  by  individual 
workers.  You.  as  a  worker,  however,  also  have  a  responsibility  to  assist 
your  employer  in  complying  with  the  standard.  You  can  play  a  key  role  in 
protecting  your  own  health  by  learning  about  the  lead  hazards  and  their 
control,  learning  what  the  standard  requires,  following  the  standard  where 
it  governs  your  own  actions,  and  seeing  that  your  employer  complies  with 
provisions  governing  his  or  her  actions. 

(4)  Reporting  signs  and  symptoms  of  health  problems.  You  should  imme- 
diately notify  your  employer  if  you  develop  signs  or  symptoms  associated 
with  lead  poisoning  or  if  you  desire  medical  advice  concerning  the  effects 
of  current  or  past  exposure  to  lead  or  your  ability  to  have  a  healthy  child. 
You  should  also  notify  your  employer  if  you  have  difficulty  breathing 
during  a  respirator  fit  test  or  while  wearing  a  respirator.  In  each  of  these 
cases,  your  employer  must  make  available  to  you  appropriate  medical 
examinations  or  consultations.  These  must  be  provided  at  no  cost  to  you 
and  at  a  reasonable  time  and  place.  The  standard  contains  a  procedure 
whereby  you  can  obtain  a  second  opinion  by  a  physician  of  your  choice 
if  your  employer  selected  the  initial  physician. 

Appendix  B  to  §1926.62— 
Employee  Standard  Summary 

This  appendix  summarizes  key  provisions  of  the  interim  final  standard  for 
lead  in  construction  that  you  as  a  worker  should  become  familiar  with. 

I.  Permissible  Exposure  Limit  (PEL) — Paragraph  (C) 

The  standard  sets  a  permissible  exposure  limit  (PEL)  of  50  micrograms  of 
lead  per  cubic  meter  of  air  (50  ^.g/m3),  averaged  over  an  8-hour  workday 
which  is  referred  to  as  a  time-weighted  average  (TWA) .  This  is  the  highest 
level  of  lead  in  air  to  which  you  may  be  permissibly  exposed  over  an  8- 
hour  workday.  However,  since  this  is  an  8-hour  average,  short  exposures 
above  the  PEL  are  permitted  so  long  as  for  each  8-hour  work  day  your 
average  exposure  does  not  exceed  this  level.  This  interim  final  standard, 
however,  takes  into  account  the  fact  that  your  dally  exposure  to  lead 
can  extend  beyond  a  typical  8-hour  workday  as  the  result  of  overtime  or 
other  alterations  in  your  work  schedule.  To  deal  with  this  situation,  the 
standard  contains  a  formula  which  reduces  your  permissible  exposure 
when  you  are  exposed  more  than  8  hours.  For  example,  if  you  are  exposed 
to  lead  for  10  hours  a  day.  the  maximum  permitted  average  exposure 
would  be  40  ng/m3. 

II.  Exposure  Assessment — Paragraph  (D) 
If  lead  is  present  in  your  workplace  in  any  quantity,  your  employer  is 
required  to  make  an  initial  determination  of  whether  any  employee's 
exposure  to  lead  exceeds  the  action  level  (30  mg/m3  averaged  over  an  8- 
hour  day).  Employee  exposure  is  that  exposure  which  would  occur  if  the 
employee  were  not  using  a  respirator.  This  initial  determination  requires 
your  employer  to  monitor  workers'  exposures  unless  he  or  she  has  ob- 
jective data  which  can  demonstrate  conclusively  that  no  employee  will  be 
exposed  to  lead  in  excess  of  the  action  level.  Where  objecUve  data  is  used 
in  lieu  of  actual  monitoring  the  employer  must  establish  and  maintain 
an  accurate  record,  documenting  its  relevancy  in  assessing  exposure 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


r  current  Jol idiUona  If  auch  objective  data  la  available  the 

employe)  need  proceed  no  turthei  on  employee  expoaui 

until  such  time  thai  condition*  have  changed  and  the  determination  la 

mi  longei  valid 

Objective  data  ma)  be  compiled  h various  sou  but - 

companlea  and  trade  aaaodatlona  and  Information  from  supplier*  01 
exposure  data  collected  from  similar  operatione  Objective  data  may  alao 

comprise  previously-collected  sampling  data  Including  area nitorlng.il 

ii  ■  .11  ii  mi  be  determined  through  using  objective  data  thai  werka  expoaure 

ts  leas  than  the  action  level,  youi  employe!  mual  conducl Itortngoi 

iniisi  iciv  on  relevant  previous  personal  sampling,  ii  available   When 

monitoring  la  required  for  the  Initial  detei ation  It  may  be  limited  to  a 

representative  numbei  ol  employees  who  an  reasonably  expected  to  have 
the  hlgheal  expoaure  levels,  n  youi  employe]  has  condui  ted  appropriate 
.in  sampling  ini  lead  in  the  past  il>  months,  he  oi  ^hr  may  u 
results,  provided  thej  an  applicable  n>  the  same  employee  tasks  .mil 
expoaure  condltiona  and  meet  the  requlrementa  for  accuracy  as  specified 

in  the  standard,  Aa  with  objective  data,  If  such  results  are  relied  u] foi 

ih,  initial  determination,  your  employer  mual  establish  and  mal 
record  .is  in  tin-  relevancy  i>i  such  data  to  current  |dI>  i  ondltions. 

II  tin-re  have  been  any  employee  complaints  ol  symptoms  which  may  be 

attributable  in  expoaure  in  lead  or  ii  there  is  any  other  Information  or 
observations  which  would  indicate  employee  exposure  i"  lead,  this  must 
also  be  considered  .is  pari  ni  the  Initial  determination. 

II  Mils  Initial  determination  shows  that  a  reasonable  possibility  exists 
thai  am  employee  may  be  exposed,  without  regard  to  respirators,  over 
the  at  Hon  level,  your  employer  mual  set  up  an  air  monitoring  program 
to  determine  the  exposure  level  representative  of  each  employee  exposed 
to  lead  al  your  workplace.  In  carrying  OUi  this  air  monitoring  program. 
your  employer  is  not  required  to  monitor  the  exposure  ol  every  employee, 
bul  he  or  she  must  monitor  a  representative  number  of  employees  and 
Job  types.  Enough  sampling  must  be  done  to  enable  each  employee's 
exposure  level  In  be  reasonably  represent  lull  shut  exposure.  In  addition, 
these  air  samples  must  be  taken  under  conditions  which  represent  each 
employee's  regular,  daily  exposure  to  lead.  Sampling  performed  in  the 
past  12  months  may  be  used  to  determine  exposures  above  the  action 
level  if  such  sampling  was  conducted  during  work  activities  essentially 
similar  to  present  work  conditions. 

The  standard  lists  certain  tasks  which  may  likely  result  in  exposures  to 
lead  in  excess  of  the  PEL  and.  in  some  cases,  exposures  in  excess  of  50 
times  the  PEL.  If  you  are  performing  any  of  these  tasks,  your  employer  must 
provide  you  with  appropriate  respiratory  protection,  protective  clothing  and 
equipment,  change  areas,  hand  washing  facilities,  biological  monitoring. 
and  training  until  such  Ume  that  an  exposure  assessment  is  conducted 
which  demonstrates  that  your  exposure  level  is  below  the  PEL. 

If  you  are  exposed  to  lead  and  air  sampling  is  performed,  your  employer  is 
required  to  notify  you  in  writing  within  5  working  days  of  the  air  monitoring 
results  which  represent  your  exposure.  If  the  results  indicate  that  your 
exposure  exceeds  the  PEL  (without  regard  to  your  use  of  a  respirator), 
then  your  employer  must  also  notify  you  of  this  in  writing,  and  provide 
you  with  a  description  of  the  corrective  action  that  has  been  taken  or  will 
be  taken  to  reduce  your  exposure. 

Your  exposure  must  be  rechecked  by  monitoring,  at  least  every  six  months 
if  your  exposure  is  at  or  over  the  action  level  but  below  the  PEL.  Your 
employer  may  discontinue  monitoring  for  you  if  2  consecutive  measure- 
ments, taken  at  least  7  days  apart,  are  at  or  below  the  action  level.  Air 
monitoring  must  be  repeated  every  3  months  if  you  are  exposed  over  the 
PEL.  Your  employer  must  continue  monitoring  for  you  at  this  frequency 
until  2  consecutive  measurements,  taken  at  least  7  days  apart,  are  below 
the  PEL  but  above  the  action  level,  at  which  time  your  employer  must 
repeat  monitoring  of  your  exposure  every  sLx  months  and  may  disconUnue 
monitoring  only  after  your  exposure  drops  to  or  below  the  action  level. 
However,  whenever  there  is  a  change  of  equipment,  process,  control,  or 
personnel  or  a  new  type  of  job  is  added  at  your  workplace  which  may 
result  in  new  or  additional  exposure  to  lead,  your  employer  must  perform 
additional  monitoring. 

III.  Methods  of  Compliance — Paragraph  (E) 
Your  employer  is  required  to  assure  that  no  employee  is  exposed  to  lead 
in  excess  of  the  PEL  as  an  8-hour  TWA.  The  interim  final  standard  for 
lead  in  construction  requires  employers  to  institute  engineering  and 
work  practice  controls  including  administrative  controls  to  the  extent 
feasible  to  reduce  employee  exposure  to  lead.  Where  such  controls  are 


feasible  bul  nol  adequate  to  reduo  i  qjoaurea  below  the  PEL  they  mual 
be  usni  nonetheless  to  reduce  i  qposurea  to  the  loweal  level  thai  nm  be 
accomplished  bj  these  means  and  then  supplemented  with  appropriate 
reapii .  ■  <  •  >  ■  -.  proti  i  tion 

Vim i  employei  is  required  to  develop  and  Implement  a  written  compliance 
program  prioi  to  the  commencement  ol  .nn  |ob  where  employ)  i 
mag  reach  the  PEL  as  an 8  how  IWA  fhe  Interim  final  etandard  Identifies 
the  various  elementa  thai  mual  be  In  lud)  d  m  the  plan  i  oi  i  nunphs,  en 
a,  required  n>  include  a  description  oi  operations  In  which  laad 
la  emitted,  detailing  othei  relevant  Information  about  thi  operation  auch 
as  the  type  ol  equipment  used,  the  i\  i"  ol  material  Involved,  employ) 
responsibilities,  operating  prot  edurea  and  maintenaiv  e  pre*  ticea.  in  ad- 

■  in  inn.  \  m  ii  employer's  campUi plan  must  specify  the  meanathatwffl.be 

used  to  achieve  compliance  and,  when  engineering  controls  are  required, 
Include  any  engineering  plans  oi  studies  thai  have  been  used  to  seleo 
the  control  methods  n  administrative  i  ontrols  involving  |ob  rotation  are 

ii-,,  ,|  to  reduce  employei   exposun    In  lead    the  |ob  rotation  schedule  must 

be  Included  In  the  compliance  plan  I  he  plan  must  alao  detail  the  iype  of 
protective  clothing  and  equipment  Including  respirators,  housekeeping 
and  hygiene  practices  that  will  be  used  to  protect  you  from  the  adverse 
effects  ol  exposure  to  lead. 

The  written  compliance  program  must  be  made  available,  upon  request, 
to  affected  employees  and  their  designated  representatives,  the  Assisiani 
Secretary  and  the  Dire)  tea 

Finally,  the  plan  must  be  reviewed  and  updated  at  least  every  6  months  to 
assure  it  reflects  the  current  status  in  exposure  control. 

IV.  Respiratory  Protection — Paragraph  (F) 
Your  employer  is  required  to  provide  and  assure  your  use  of  respirators  whin 
your  exposure  to  lead  is  not  controlled  below  the  PEL  by  other  means.  The 
employer  must  pay  the  cost  of  the  respirator.  Whenever  you  request  one. 
your  employer  is  also  required  to  provide  you  a  respirator  even  if  your  air 
exposure  level  is  not  above  the  PEL.  You  might  desire  a  respirator  when, 
for  example,  you  have  received  medical  advice  lhat  your  lead  absorption 
should  be  decreased.  Or.  you  may  intend  to  have  children  in  the  near  fu- 
ture, and  want  to  reduce  the  level  of  lead  in  your  body  to  minimize  adverse 
reproductive  effects.  While  respirators  are  the  least  satisfactory  means  of 
controlling  vour  exposure,  they  are  capable  of  providing  significant  pro- 
tection if  properly  chosen,  fitted,  worn,  cleaned,  maintained,  and  replaced 
when  they  stop  providing  adequate  protection. 

Your  employer  is  required  to  select  respirators  from  the  types  listed  in  Table 
I  of  the  Respiratory-  Protection  section  of  the  standard  (§1926.62(0).  Any 
respirator  chosen  must  be  approved  by  the  National  Institute  for  Occupa- 
tional Safety  and  Health  (NIOSH)  under  the  provisions  of  42  CFR  part  84. 
This  respirator  selection  table  will  enable  your  employer  to  choose  a  type  of 
respirator  that  will  give  you  a  proper  amount  of  protection  based  on  your 
airborne  lead  exposure.  Your  employer  may  select  a  type  of  respirator  that 
provides  greater  protection  than  that  required  by  the  standard:  that  is.  one 
recommended  for  a  higher  concentration  of  lead  than  is  present  in  your 
workplace.  For  example,  a  powered  air-purifying  respirator  (PAPR)  is  much 
more  protective  than  a  typical  negative  pressure  respirator,  and  may  also 
be  more  comfortable  to  wear.  A  PAPR  has  a  filter,  cartridge,  or  canister  to 
clean  the  air.  and  a  power  source  that  continuously  blows  filtered  air  into 
your  breathing  zone.  Your  employer  might  make  a  PAPR  available  to  you  to 
ease  the  burden  of  having  to  wear  a  respirator  for  long  periods  of  Ume.  The 
standard  provides  that  you  can  obtain  a  PAPR  upon  request. 

Your  employer  must  also  start  a  Respiratory  Protection  Program.  This 
program  must  include  written  procedures  for  the  proper  selection,  use. 
cleaning,  storage,  and  maintenance  of  respirators. 

Your  employer  must  ensure  that  your  respirator  facepiece  fits  properly. 
Proper  fit  of  a  respirator  facepiece  is  critical  to  your  protection  from  airborne 
lead.  Obtaining  a  proper  fit  on  each  employee  may  require  your  employer 
to  make  available  several  different  types  of  respirator  masks.  To  ensure 
that  your  respirator  fits  properly  and  that  facepiece  leakage  is  minimal, 
your  employer  must  give  you  either  a  qualitative  or  quantitative  fit  test  as 
specified  in  Appendix  A  of  the  Respiratory  Protection  standard  located  at 
29  CFR  1910.134. 

You  must  also  receive  from  your  employer  proper  training  in  the  use  of  res- 
pirators. Your  employer  is  required  to  teach  you  how  to  wear  a  respirator, 
to  know  why  it  is  needed,  and  to  understand  its  limitations. 

The  standard  provides  that  if  your  respirator  uses  filter  elements,  you  must 
be  given  an  opportunity  to  change  the  filter  elements  whenever  an  increase 
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in  breathing  resistance  is  detected.  You  also  must  be  permitted  to  peri- 
odically leave  your  work  area  to  wash  your  face  and  respirator  facepiece 
whenever  necessary  to  prevent  skin  irritation.  If  you  ever  have  difficulty 
in  breathing  during  a  fit  test  or  while  using  a  respirator,  your  employer 
must  make  a  medical  examination  available  to  you  to  determine  whether 
you  can  safely  wear  a  respirator.  The  result  of  this  examination  may  be 
to  give  you  a  positive  pressure  respirator  (which  reduces  breathing  re- 
sistance) or  to  provide  alternative  means  of  protection. 

V.  Protective  Work  Clothing  and  Equipment — 
Paragraph  (G) 
If  you  are  exposed  to  lead  above  the  PEL  as  an  8-hour  TWA.  without  regard 
to  your  use  of  a  respirator,  or  if  you  are  exposed  to  lead  compounds  such 
as  lead  arsenate  or  lead  azide  which  can  cause  skin  and  eye  irritation,  your 
employer  must  provide  you  with  protective  work  clothing  and  equipment 
appropriate  for  the  hazard.  If  work  clothing  is  provided,  it  must  be  provided 
in  a  clean  and  dry  condition  at  least  weekly,  and  daily  if  your  airborne 
exposure  to  lead  is  greater  than  200  p.g/m3.  Appropriate  protective  work 
clothing  and  equipment  can  include  coveralls  or  similar  full-body  work 
clothing,  gloves,  hats,  shoes  or  disposable  shoe  coverlets,  and  face  shields 
or  vented  goggles.  Your  employer  is  required  to  provide  all  such  equipment 
at  no  cost  to  you.  In  addition,  your  employer  is  responsible  for  providing 
repairs  and  replacement  as  necessary,  and  also  is  responsible  for  the  clean- 
ing, laundering  or  disposal  of  protective  clothing  and  equipment. 

The  interim  final  standard  requires  that  your  employer  assure  that  you 
follow  good  work  practices  when  you  are  working  in  areas  where  your 
exposure  to  lead  may  exceed  the  PEL.  With  respect  to  protective  clothing 
and  equipment,  where  appropriate,  the  following  procedures  should  be 
observed  prior  to  beginning  work: 

1 .  Change  into  work  clothing  and  shoe  covers  in  the  clean  section  of  the 
designated  changing  areas: 

2.  Use  work  garments  of  appropriate  protective  gear,  including  respirators 
before  entering  the  work  area;  and 

3.  Store  any  clothing  not  worn  under  protective  clothing  in  the  designated 
changing  area. 

Workers  should  follow  these  procedures  upon  leaving  the  work  area: 

1.  HEPA  vacuum  heavily  contaminated  protective  work  clothing  while 
it  is  still  being  worn.  At  no  time  may  lead  be  removed  from  protective 
clothing  by  any  means  which  result  in  uncontrolled  dispersal  of  lead 
into  the  air; 

2.  Remove  shoe  covers  and  leave  them  in  the  work  area: 

3.  Remove  protective  clothing  and  gear  in  the  dirty  area  of  the  designated 
changing  area.  Remove  protective  coveralls  by  carefully  rolling  down  the 
garment  to  reduce  exposure  to  dust. 

4.  Remove  respirators  last;  and 

5.  Wash  hands  and  face. 

Workers  should  follow  these  procedures  upon  finishing  work  for  the  day 
(in  addition  to  procedures  described  above): 

1.  Where  applicable,  place  disposal  coveralls  and  shoe  covers  with  the 
abatement  waste; 

2.  Contaminated  clothing  which  is  to  be  cleaned,  laundered  or  disposed 
of  must  be  placed  in  closed  containers  in  the  change  room. 

3.  Clean  protective  gear,  including  respirators,  according  to  standard 
procedures; 

4.  Wash  hands  and  face  again.  If  showers  are  available,  take  a  shower  and 
wash  hair.  If  shower  facilities  are  not  available  at  the  work  site,  shower 
immediately  at  home  and  wash  hair. 

VI.  Housekeeping — Paragraph  (H) 
Your  employer  must  establish  a  housekeeping  program  sufficient  to  main- 
tain all  surfaces  as  free  as  practicable  of  accumulations  of  lead  dust. 
Vacuuming  is  the  preferred  method  of  meeting  this  requirement,  and 
the  use  of  compressed  air  to  clean  floors  and  other  surfaces  is  generally 
prohibited  unless  removal  with  compressed  air  is  done  in  conjunction 
with  ventilation  systems  designed  to  contain  dispersal  of  the  lead  dust. 
Dry  or  wet  sweeping,  shoveling,  or  brushing  may  not  be  used  except 
where  vacuuming  or  other  equally  effective  methods  have  been  tried  and 
do  not  work.  Vacuums  must  be  used  equipped  with  a  special  filter  called 
a  high-efficiency  particulate  air  (HEPA)  filter  and  emptied  in  a  manner 
which  minimizes  the  reentry  of  lead  into  the  workplace. 


VII.  Hygiene  Facilities  and  Practices — Paragraph  (I) 
The  standard  requires  that  hand  washing  facilities  be  provided  where 
occupational  exposure  to  lead  occurs.  In  addition,  change  areas,  showers 
(where  feasible),  and  lunchrooms  or  eating  areas  are  to  be  made  available 
to  workers  exposed  to  lead  above  the  PEL.  Your  employer  must  assure  that 
except  in  these  facilities,  food  and  beverage  is  not  present  or  consumed, 
tobacco  products  are  not  present  or  used,  and  cosmetics  are  not  applied, 
where  airborne  exposures  are  above  the  PEL.  Change  rooms  provided  by 
your  employer  must  be  equipped  with  separate  storage  facilities  for  your 
protective  clothing  and  equipment  and  street  clothes  to  avoid  cross-con- 
tamination. After  showering,  no  required  protective  clothing  or  equipment 
worn  during  the  shift  may  be  worn  home.  It  is  important  that  contaminated 
clothing  or  equipment  be  removed  in  change  areas  and  not  be  worn  home 
or  you  will  extend  your  exposure  and  expose  your  family  since  lead  from 
your  clothing  can  accumulate  in  your  house,  car.  etc. 

Lunchrooms  or  eating  areas  may  not  be  entered  with  protective  cloth- 
ing or  equipment  unless  surface  dust  has  been  removed  by  vacuuming, 
downdraft  booth,  or  other  cleaning  method.  Finally,  workers  exposed 
above  the  PEL  must  wash  both  their  hands  and  faces  prior  to  eating, 
drinking,  smoking  or  applying  cosmetics. 

All  of  the  facilities  and  hygiene  practices  just  discussed  are  essential  to 
minimize  additional  sources  of  lead  absorption  from  inhalation  or  ingestion 
of  lead  that  may  accumulate  on  you.  your  clothes,  or  your  possessions.  Strict 
compliance  with  these  provisions  can  virtually  eliminate  several  sources  of 
lead  exposure  which  significantly  contribute  to  excessive  lead  absorption. 

VIII.  Medical  Surveillance — Paragraph  (J) 
The  medical  surveillance  program  is  part  of  the  standard's  comprehensive 
approach  to  the  prevention  of  lead-related  disease.  Its  purpose  is  to  sup- 
plement the  main  thrust  of  the  standard  which  is  aimed  at  minimizing 
airborne  concentrations  of  lead  and  sources  of  ingestion.  Only  medical 
surveillance  can  determine  if  the  other  provisions  of  the  standard  have 
affectively  protected  you  as  an  individual.  Compliance  with  the  standard's 
provision  will  protect  most  workers  from  the  adverse  effects  of  lead  ex- 
posure, but  may  not  be  satisfactory  to  protect  individual  workers  (1)  who 
have  high  body  burdens  of  lead  acquired  over  past  years.  (2)  who  have 
additional  uncontrolled  sources  of  non-occupational  lead  exposure,  (3) 
who  exhibit  unusual  variations  in  lead  absorption  rates,  or  (4)  who  have 
specific  non-work  related  medical  conditions  which  could  be  aggravated 
by  lead  exposure  (e.g.,  renal  disease,  anemia).  In  addition,  control  systems 
may  fail,  or  hygiene  and  respirator  programs  may  be  inadequate.  Periodic 
medical  surveillance  of  individual  workers  will  help  detect  those  failures. 
Medical  surveillance  will  also  be  important  to  protect  your  reproductive 
ability-regardless  of  whether  you  are  a  man  or  woman. 

All  medical  surveillance  required  by  the  interim  final  standard  must 
be  performed  by  or  under  the  supervision  of  a  licensed  physician.  The 
employer  must  provide  required  medical  surveillance  without  cost  to 
employees  and  at  a  reasonable  time  and  place.  The  standard's  medical 
surveillance  program  has  two  parts — periodic  biological  monitoring  and 
medical  examinations.  Your  employer's  obligation  to  offer  you  medical 
surveillance  is  triggered  by  the  results  of  the  air  monitoring  program.  Full 
medical  surveillance  must  be  made  available  to  all  employees  who  are 
or  may  be  exposed  to  lead  in  excess  of  the  action  level  for  more  than  30 
days  a  year  and  whose  blood  lead  level  exceeds  40  M-g/dl.  Initial  medical 
surveillance  consisting  of  blood  sampling  and  analysis  for  lead  and  zinc 
protoporphyrin  must  be  provided  to  all  employees  exposed  at  any  time 
(1  day)  above  the  action  level. 

Biological  monitoring  under  the  standard  must  be  provided  at  least  every 
2  months  for  the  first  6  months  and  every  6  months  thereafter  until  your 
blood  lead  level  is  below  40  fig/dl.  A  zinc  protoporphyrin  (ZPP)  test  is  a 
very  useful  blood  test  which  measures  an  adverse  metabolic  effect  of  lead 
on  your  body  and  is  therefore  an  indicator  of  lead  toxicity. 

If  your  BLL  exceeds  40  (ig/dl  the  monitoring  frequency  must  be  increased 
from  every  6  months  to  at  least  every  2  months  and  not  reduced  until 
two  consecutive  BLLs  indicate  a  blood  lead  level  below  40  (xg/dl.  Each 
time  your  BLL  is  determined  to  be  over  40  (xg/dl.  your  employer  must 
notify  you  of  this  in  writing  within  five  working  days  of  his  or  her  receipt 
of  the  test  results.  The  employer  must  also  inform  you  that  the  standard 
requires  temporary  medical  removal  with  economic  protection  when  your 
BLL  exceeds  50  ng/dl.  (See  Discussion  of  Medical  Removal  Protection- 
Paragraph  (k).)  Anytime  your  BLL  exceeds  50  (ig/dl  your  employer  must 
make  available  to  you  within  two  weeks  of  receipt  of  these  test  results  a 
second  follow-up  BLL  test  to  confirm  your  BLL.  If  the  two  tests  both  ex- 
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i  II  and  you  are  temporarily  n \"i  then  your  employer  mual 

ni.iki  sin  ceeelve  i'i '  leata  available  i"  yoi .1  monthly  baala  during  the 

pei  lod  "i  youi  removal 

Mi « 1 1  ■  ii  examinations  beyond  the  Initial  one  must  be  made  available  on  an 
1  baala  II  youi  blood  lead  towel  exoeedi  40  |ig/dl  al  any  bme  during 
tin  preceding  yeai  and  you  are  being  expoaed  above  the  airborne  •  "  don 
level  "i  30  |ig/m '  foi  30  01  more  daya  pei  yew  1  be  Initial  examination  will 
provide  Information  to  eatabhab  .1  baseline  to  which  subsequent  data  1  an 
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.ilsn  he  provided  lor  employees  who  have  been  temporarily  removed  from 
exposure  under  the  medical  removal  protection  provisions  of  the  standard. 
(See  Part  IX.  below.) 

The  standard  specifies  the  minimum  content  of  pre-assignment  and  annual 
medical  examinations.  The  content  ol  other  types  of  medical  examinations 
and  consultations  is  left  up  to  the  sound  discretion  of  the  examining  phy- 
sician. Pre-assignment  and  annual  medical  examinations  must  include 
(II  a  detailed  work  history  and  medical  history:  (2)  a  thorough  physical 
examination.  Including  an  evaluation  of  your  pulmonary  status  if  you  will 
be  required  to  use  a  respirator;  (3)  a  blood  pressure  measurement;  and  (4)  a 
series  of  laboratory  tests  designed  bo  check  your  blood  chemistry  and  your 
kidney  function.  In  addition,  at  any  time  upon  your  request,  a  laboratory 
evaluation  of  male  fertility  will  be  made  (microscopic  examination  of  a  sperm 
sample),  or  a  pregnancy  test  will  be  given. 

The  standard  does  not  require  that  you  participate  in  any  of  the  medical 
procedures,  tests,  etc.  which  your  employer  is  required  to  make  available 
to  you.  Medical  surveillance  can.  however,  play  a  very  important  role  in 
protecting  your  health.  You  are  strongly  encouraged,  therefore,  to  participate 
In  a  meaningful  fashion.  The  standard  contains  a  multiple  physician  re- 
view mechanism  which  will  give  you  a  chance  to  have  a  physician  of  your 
choice  directly  participate  in  the  medical  surveillance  program.  If  you  are 
dissatisfied  with  an  examination  by  a  physician  chosen  by  your  employer, 
you  can  select  a  second  physician  to  conduct  an  independent  analysis.  The 
two  doctors  would  attempt  to  resolve  any  differences  of  opinion,  and  select 
a  third  physician  to  resolve  any  firm  dispute.  Generally  your  employer  will 
choose  the  physician  who  conducts  medical  surveillance  under  the  lead 
standard-unless  you  and  your  employer  can  agree  on  the  choice  of  a  phy- 
sician or  physicians.  Some  companies  and  unions  have  agreed  in  advance, 
for  example,  to  use  certain  independent  medical  laboratories  or  panels  of 
physicians.  Any  of  these  arrangements  are  acceptable  so  long  as  required 
medical  surveillance  is  made  available  to  workers. 

The  standard  requires  your  employer  to  provide  certain  information  to  a  physi- 
cian to  aid  in  his  or  her  examination  of  you.  This  information  includes  (1)  the 
standard  and  its  appendices.  (2)  a  description  of  your  duties  as  they  relate  to 
occupational  lead  exposure.  (3)  your  exposure  level  or  anticipated  exposure 
level.  (4)  a  description  of  any  personal  protective  equipment  you  wear,  (5)  prior 
blood  lead  level  results,  and  (6)  prior  written  medical  opinions  concerning  you 
that  the  employer  has.  After  a  medical  examination  or  consultation  the  phy- 
sician must  prepare  a  written  report  which  must  contain  ( 1 )  the  physician's 
opinion  as  to  whether  you  have  any  medical  condition  which  places  you  at 
increased  risk  of  material  impairment  to  health  from  exposure  to  lead.  (2)  any 
recommended  special  protective  measures  to  be  provided  to  you.  (3)  any  blood 
lead  level  determinations,  and  (4)  any  recommended  limitation  on  your  use  of 
respirators.  This  last  element  must  include  a  determination  of  whether  you 
can  wear  a  powered  air  purifying  respirator  (PAPR)  if  you  are  found  unable  to 
wear  a  negative  pressure  respirator. 

The  medical  surveillance  program  of  the  interim  lead  standard  may  at  some 
point  in  time  serve  to  notify  certain  workers  that  they  have  acquired  a  disease 
or  other  adverse  medical  condition  as  a  result  of  occupational  lead  exposure. 
If  this  is  true,  these  workers  might  have  legal  rights  to  compensation  from 
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fecta  associated  with  the  uae  ol  1  Delating  agents.  The  medical  community 
has  balanced  the  advantages  and  disadvantages  resulting  from  the  use  of 
.  helating  agents  In  various  circumstances  and  has  established  when  1  ii<- 
use  of  these  agents  is  acceptable.  The  standard  includes  these  accepted 
limitations  due  to  a  history  of  abuse  of  chelation  therapy  by  some  lead 
companies.  The  most  widely  used  chelating  agents  are  calcium  dlsodium 
EDTA.  (Ca  Na2  EDTA).  Calcium  Disodlum  Versenate  (Versenate).  and  d- 
penic  illamine  (pencillamine  or  Cupramine). 

The  standard  prohibits  "prophylactic  chelation"  of  any  employee  by  any  person 
the  employer  retains,  supervises  or  controls.  Propliylactic  chelation  is  the  rou- 
tine use  of  chelating  or  similarly  acting  drugs  to  prevent  elevated  blood  levels 
in  workers  who  are  occupationally  exposed  to  lead,  or  the  use  of  these  drugs 
to  routinely  lower  blood  lead  levels  to  predesignated  concentrations  believed 
to  be  "sale".  It  should  be  emphasized  that  where  an  employer  takes  a  worker 
who  has  no  symptoms  of  lead  poisoning  and  has  chelation  carried  out  by  a 
physician  (either  inside  or  outside  of  a  hospital)  solely  to  reduce  the  worker's 
blood  lead  level,  that  will  generally  be  considered  prophylactic  chelation.  The 
use  of  a  hospital  and  a  physician  does  not  mean  that  prophylactic  chelation  Is 
not  being  performed.  Routine  chelation  to  prevent  increased  or  reduce  current 
blood  lead  levels  is  unacceptable  whatever  the  setting. 

The  standard  allows  the  use  of  "therapeutic"  or  "diagnostic"  chelation  if 
administered  under  the  supervision  of  a  licensed  physician  in  a  clinical 
setting  with  thorough  and  appropriate  medical  monitoring.  Therapeutic 
chelation  responds  to  severe  lead  poisoning  where  there  are  marked  symp- 
toms. Diagnostic  chelation  involved  giving  a  patient  a  dose  of  the  drug 
then  collecting  all  urine  excreted  for  some  period  of  time  as  an  aid  to  the 
diagnosis  of  lead  poisoning. 

In  cases  where  the  examining  physician  determines  that  chelation  is  ap- 
propriate, you  must  be  notified  in  writing  of  this  fact  before  such  treatment. 
This  will  inform  you  of  a  potentially  harmful  treatment,  and  allow  you  to 
obtain  a  second  opinion. 

IX.  Medical  Removal  Protection — Paragraph  (K) 
Excessive  lead  absorption  subjects  you  to  increased  risk  of  disease.  Medical 
removal  protection  (MRP)  is  a  means  of  protecting  you  when,  for  whatever 
reasons,  other  methods,  such  as  engineering  controls,  work  practices,  and 
respirators,  have  failed  to  provide  the  protection  you  need.  MRP  involves 
the  temporary  removal  of  a  worker  from  his  or  her  regular  job  to  a  place 
of  significantly  lower  exposure  without  any  loss  of  earnings,  seniority,  or 
other  employment  rights  or  benefits.  The  purpose  of  this  program  is  to  cease 
further  lead  absorption  and  allow  your  body  to  naturally  excrete  lead  which 
has  previously  been  absorbed.  Temporary  medical  removal  can  result  from 
an  elevated  blood  lead  level,  or  a  medical  opinion.  For  up  to  18  months,  or 
for  as  long  as  the  job  the  employee  was  removed  from  lasts,  protection  is 
provided  as  a  result  of  either  form  of  removal.  The  vast  majority  of  removed 
workers,  however,  will  return  to  their  former  jobs  long  before  this  eighteen 
month  period  expires. 

You  may  also  be  removed  from  exposure  even  if  your  blood  lead  level  is 
below  50  iig/dl  if  a  final  medical  determination  indicates  that  you  tempo- 
rarily need  reduced  lead  exposure  for  medical  reasons.  If  the  physician  who 
is  implementing  your  employers  medical  program  makes  a  final  written 
opinion  recommending  your  removal  or  other  special  protective  measures, 
your  employer  must  implement  the  physician's  recommendation.  If  you 
are  removed  in  this  manner,  you  may  only  be  returned  when  the  doctor 
indicates  that  it  is  safe  for  you  to  do  so. 
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The  standard  does  not  give  specific  instructions  dealing  with  what  an 
employer  must  do  with  a  removed  worker.  Your  job  assignment  upon 
removal  is  a  matter  for  you.  your  employer  and  your  union  (if  any)  to 
work  out  consistent  with  existing  procedures  for  job  assignments.  Each 
removal  must  be  accomplished  in  a  manner  consistent  with  existing  col- 
lective bargaining  relationships.  Your  employer  is  given  broad  discretion  to 
implement  temporary  removals  so  long  as  no  attempt  is  made  to  override 
existing  agreements.  Similarly,  a  removed  worker  is  provided  no  right  to 
veto  an  employer's  choice  which  satisfies  the  standard. 

In  most  cases,  employers  will  likely  transfer  removed  employees  to  other 
jobs  with  sufficiently  low  lead  exposure.  Alternatively,  a  worker's  hours 
may  be  reduced  so  that  the  time  weighted  average  exposure  is  reduced,  or 
he  or  she  may  be  temporarily  laid  off  if  no  other  alternative  is  feasible. 

In  all  of  these  situation.  MRP  benefits  must  be  provided  during  the  period 
of  removal — i.e..  you  continue  to  receive  the  same  earnings,  seniority,  and 
other  rights  and  benefits  you  would  have  had  if  you  had  not  been  removed. 
Earnings  includes  more  than  just  your  base  wage;  it  includes  overtime, 
shift  differentials,  incentives,  and  other  compensation  you  would  have 
earned  if  you  had  not  been  removed.  During  the  period  of  removal  you 
must  also  be  provided  with  appropriate  follow-up  medical  surveillance.  If 
you  were  removed  because  your  blood  lead  level  was  too  high,  you  must 
be  provided  with  a  monthly  blood  test.  If  a  medical  opinion  caused  your 
removal,  you  must  be  provided  medical  tests  or  examinations  that  the 
doctor  believes  to  be  appropriate.  If  you  do  not  participate  in  this  follow 
up  medical  surveillance,  you  may  lose  your  eligibility  for  MRP  benefits. 

When  you  are  medically  eligible  to  return  to  your  former  job.  your  employer 
must  return  you  to  your  "former  job  status."  This  means  that  you  are  en- 
titled to  the  position,  wages,  benefits,  etc..  you  would  have  had  if  you  had 
not  been  removed.  If  you  would  still  be  in  your  old  job  if  no  removal  had 
occurred  that  is  where  you  go  back.  If  not.  you  are  returned  consistent  with 
whatever  job  assignment  discretion  your  employer  would  have  had  if  no 
removal  had  occurred.  MRP  only  seeks  to  maintain  your  rights,  not  expand 
them  or  diminish  them. 

If  you  are  removed  under  MRP  and  you  are  also  eligible  for  worker  com- 
pensation or  other  compensation  for  lost  wages,  your  employer's  MRP 
benefits  obligation  is  reduced  by  the  amount  that  you  actually  receive 
from  these  other  sources.  This  is  also  true  if  you  obtain  other  employment 
during  the  time  you  are  laid  off  with  MRP  benefits. 

The  standard  also  covers  situations  where  an  employer  voluntarily  re- 
moves a  worker  from  exposure  to  lead  due  to  the  effects  of  lead  on  the 
employee's  medical  condition,  even  though  the  standard  does  not  require 
removal.  In  these  situations  MRP  benefits  must  still  be  provided  as  though 
the  standard  required  removal.  Finally,  it  is  important  to  note  that  in  all 
cases  where  removal  is  required,  respirators  cannot  be  used  as  a  sub- 
stitute. Respirators  may  be  used  before  removal  becomes  necessary,  but 
not  as  an  alternative  to  a  transfer  to  a  low  exposure  job.  or  to  a  lay-off 
with  MRP  benefits. 

X.  Employee  Information  and  Training — Paragraph  (L) 
Your  employer  is  required  to  provide  an  information  and  training  program 
for  all  employees  exposed  to  lead  above  the  action  level  or  who  may  suffer 
skin  or  eye  irritation  from  lead  compounds  such  as  lead  arsenate  or  lead 
azide.  The  program  must  train  these  employees  regarding  the  specific  haz- 
ards associated  with  their  work  environment,  protective  measures  which 
can  be  taken,  including  the  contents  of  any  compliance  plan  in  effect,  the 
danger  of  lead  to  their  bodies  (including  their  reproductive  systems),  and 
their  rights  under  the  standard.  All  employees  must  be  trained  prior  to 
initial  assignment  to  areas  where  there  is  a  possibility  of  exposure  over 
the  action  level. 

This  training  program  must  also  be  provided  at  least  annually  thereafter 
unless  further  exposure  above  the  action  level  will  not  occur. 

XI.  Signs — Paragraph  (M) 
The  standard  requires  that  the  following  warning  sign  be  posted  in  work 
areas  where  the  exposure  to  lead  exceeds  the  PEL: 

WARNING 

LEAD  WORK  AREA 

POISON 

NO  SMOKING  OR  EATING 

These  signs  are  to  be  posted  and  maintained  in  a  manner  which  assures 
that  the  legend  is  readily  visible. 


XII.  Recordkeeping — Paragraph  (N) 
Your  employer  is  required  to  keep  all  records  of  exposure  monitoring  for 
airborne  lead.  These  records  must  include  the  name  and  job  classification 
of  employees  measured,  details  of  the  sampling  and  analytical  techniques, 
the  results  of  this  sampling,  and  the  type  of  respiratory  protection  being 
worn  by  the  person  sampled.  Such  records  are  to  be  retained  for  at  least 
30  years.  Your  employer  is  also  required  to  keep  all  records  of  biological 
monitoring  and  medical  examination  results.  These  records  must  include 
the  names  of  the  employees,  the  physician's  written  opinion,  and  a  copy 
of  the  results  of  the  examination.  Medical  records  must  be  preserved  and 
maintained  for  the  duration  of  employment  plus  30  years.  However,  if  the 
employee's  duration  of  employment  is  less  than  one  year,  the  employer  need 
not  retain  that  employee's  medical  records  beyond  the  period  of  employment 
if  they  are  provided  to  the  employee  upon  termination  of  employment. 

Recordkeeping  is  also  required  if  you  are  temporarily  removed  from  your 
job  under  the  medical  removal  protection  program.  This  record  must 
include  your  name  and  social  security  number,  the  date  of  your  removal 
and  return,  how  the  removal  was  or  is  being  accomplished,  and  whether 
or  not  the  reason  for  the  removal  was  an  elevated  blood  lead  level.  Your 
employer  is  required  to  keep  each  medical  removal  record  only  for  as  long 
as  the  duration  of  an  employee's  employment. 

The  standard  requires  that  if  you  request  to  see  or  copy  environmental 
monitoring,  blood  lead  level  monitoring,  or  medical  removal  records,  they 
must  be  made  available  to  you  or  to  a  representative  that  you  authorize. 
Your  union  also  has  access  to  these  records.  Medical  records  other  than 
BLL's  must  also  be  provided  upon  request  to  you.  to  your  physician  or  to 
any  other  person  whom  you  may  specifically  designate.  Your  union  does 
not  have  access  to  your  personal  medical  records  unless  you  authorize 
their  access. 

XIII.  Observation  of  Monitoring — Paragraph  (0) 

When  air  monitoring  for  lead  is  performed  at  your  workplace  as  required 
by  this  standard,  your  employer  must  allow  you  or  someone  you  des- 
ignate to  act  as  an  observer  of  the  monitoring.  Observers  are  entitled  to 
an  explanation  of  the  measurement  procedure,  and  to  record  the  results 
obtained.  Since  results  will  not  normally  be  available  at  the  time  of  the 
monitoring,  observers  are  entitled  to  record  or  receive  the  results  of  the 
monitoring  when  returned  by  the  laboratory.  Your  employer  is  required 
to  provide  the  observer  with  any  personal  protective  devices  required  to 
be  worn  by  employees  working  in  the  area  that  is  being  monitored.  The 
employer  must  require  the  observer  to  wear  all  such  equipment  and  to 
comply  with  all  other  applicable  safety  and  health  procedures. 

XIV.  Effective  Date— Paragraph  (P) 

The  standard's  effective  date  is  June  3.  1993.  Employer  obligations  under 
the  standard  begin  as  of  that  date  with  full  implementation  of  engineering 
controls  as  soon  as  possible  but  no  later  than  within  4  months,  and  all 
other  provisions  completed  as  soon  as  possible,  but  no  later  than  within 
2  months  from  the  effective  date. 

XV.  For  Additional  Information 

A.  A  copy  of  the  interim  standard  for  lead  in  construction  can  be  obtained 
free  of  charge  by  calling  or  writing  the  OSHA  Office  of  Publications,  room 
N-3101.  United  States  Department  of  Labor.  Washington.  DC  20210: 
Telephone  (202)  219-4667. 

B.  Additional  information  about  the  standard,  its  enforcement,  and  your 
employer's  compliance  can  be  obtained  from  the  nearest  OSHA  Area  Of- 
fice listed  in  your  telephone  directory  under  United  States  Government/ 
Department  of  Labor. 

Appendix  C  to  §1926.62 — 
Medical  Surveillance  Guidelines 

Introduction 
The  primary  purpose  of  the  Occupational  Safety  and  Health  Act  of  1970 
is  to  assure,  so  far  as  possible,  safe  and  healthful  working  conditions  for 
every  working  man  and  woman.  The  interim  final  occupational  health 
standard  for  lead  in  construction  is  designed  to  protect  workers  exposed 
to  inorganic  lead  including  metallic  lead,  all  inorganic  lead  compounds 
and  organic  lead  soaps. 

Under  this  interim  final  standard  occupational  exposure  to  inorganic  lead 
is  to  be  limited  to  50  |xg/m3  (micrograms  per  cubic  meter)  based  on  an  8 
hour  time-weighted  average  (TWA).  This  permissible  exposure  limit  (PEL) 
must  be  achieved  through  a  combination  of  engineering,  work  practice 
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Subpart  D — Occupational  Health  and  Environmental  Controls 
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Section  i  provides  i  detailed  description  ol  the  a Itorlng  i .inn-  in 

eluding  the  required  frequency  of  blood  testing  for  exposed  worka  s,  provt 

sums  ini  medical  removal  protection  (MRP),  the  re< mended  n til 1 1  ol  the 

employee  in  a  second  medical  opinion,  -mil  notification  and  recordki 
requirements  ol  the  employe]   a  discussion  ol  the  requirements  i"i  respl 
r.iim  iisr  and  respirator  monitoring  and  OSHA's  position  on  prophyiai  Ui 
chelation  therapy  are  also  Included  in  iiiis  section. 

So  linn  2  discusses  llu-  loxlr  effects  and  clinical  manifestations  ol  lead 
poisoning  and  elleels  nl  lead  intoxication  mi  rn/yuialic  pathways  in  heme 
synthesis,  llu-  adverse  effects  on  both  male  and  female  reproductive  capacity 
and  on  the  fetus  arc  also  discussed. 

Section  3  outlines  the  recommended  medical  evaluation  of  the  worker  ex 
posed  to  Inorganic  lead.  Including  details  of  the  medical  history,  physli  al 
examination,  and  recommended  laboratory  tests,  which  are  based  on  the 
toxic  effects  of  lead  as  discussed  in  Section  2. 

Section  4  provides  detailed  Information  concerning  the  laboratory  tests  avail- 
able for  the  monitoring  of  exposed  workers.  Included  also  Is  a  discussion 
of  the  relative  value  of  each  test  and  the  limitations  and  precautions  which 
are  necessary  In  the  interpretation  of  the  laboratory  results. 

I.  Medical  Surveillance  and  Monitoring  Requirements  for 
Workers  Exposed  to  Inorganic  Lead 
Under  the  interim  final  standard  for  inorganic  lead  in  the  construction 
industry,  initial  medical  surveillance  consisting  of  biological  monitoring 
to  Include  blood  lead  and  ZPP  level  determination  shall  be  provided  to 
employees  exposed  to  lead  at  or  above  the  action  level  on  any  one  day.  In 
addition,  a  program  of  biological  monitoring  is  to  be  made  available  to  all 
employees  exposed  above  the  action  level  at  any  time  and  additional  medical 
surveillance  is  to  be  made  available  to  all  employees  exposed  to  lead  above 
30  iig/m3  TWA  for  more  than  30  days  each  year  and  whose  BLL  exceeds 
40  M-g/dl.  This  program  consists  of  periodic  blood  sampling  and  medical 
evaluation  to  be  performed  on  a  schedule  which  is  defined  by  previous  labo- 
ratory results,  worker  complaints  or  concerns,  and  the  clinical  assessment 
of  the  examining  physician. 

Under  this  program,  the  blood  lead  level  (BLL)  of  all  employees  who  are 
exposed  to  lead  above  30  iig/m3  for  more  than  30  days  per  year  or  whose 
blood  lead  is  above  40  u.g/dl  but  exposed  for  no  more  than  30  days  per 
year  is  to  be  determined  at  least  every  two  months  for  the  first  six  months 
of  exposure  and  every  six  months  thereafter.  The  frequency  is  increased  to 
every  two  months  for  employees  whose  last  blood  lead  level  was  40  ^g/dl 
or  above.  For  employees  who  are  removed  from  exposure  to  lead  due  to  an 
elevated  blood  lead,  a  new  blood  lead  level  must  be  measured  monthly.  A 
zinc  protoporphyrin  IZPP)  measurement  is  strongly  recommended  on  each 
occasion  that  a  blood  lead  level  measurement  is  made. 

An  annual  medical  examination  and  consultation  performed  under  the 
guidelines  discussed  in  Section  3  is  to  be  made  available  to  each  employee 
exposed  above  30  ng/m3  for  more  than  30  days  per  year  for  whom  a  blood 
test  conducted  at  any  time  during  the  preceding  12  months  indicated  a 
blood  lead  level  at  or  above  40  ^g/dl.  Also,  an  examination  is  to  be  given  to 
all  employees  prior  to  their  assignment  to  an  area  in  which  airborne  lead 
concentrations  reach  or  exceed  the  30  (i.g/m3  for  more  than  30  days  per  year. 
In  addition,  a  medical  examination  must  be  provided  as  soon  as  possible 
after  notification  by  an  employee  that  the  employee  has  developed  signs  or 
symptoms  commonly  associated  with  lead  intoxication,  that  the  employee 
desires  medical  advice  regarding  lead  exposure  and  the  ability  to  procreate 
a  healthy  child,  or  that  the  employee  has  demonstrated  difficulty  in  breath- 
ing during  a  respirator  fitting  test  or  during  respirator  use.  An  examination 
is  also  to  be  made  available  to  each  employee  removed  from  exposure  to 
lead  due  to  a  risk  of  sustaining  materia]  impairment  to  health,  or  otherwise 
limited  or  specially  protected  pursuant  to  medical  recommendations. 
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th(  standard's  ultimate  workei  removal  criteria,  a  worker  is  to  Ih- 
removed  from  any  work  having  an  eight  houi  TWA  exposure  to  lead  of  30 
ng/in '  when  his  nr  hci  blood  lead  level  r< -a<  he*  SO  iig/dl  and  is  i  onfli 
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en  h  employee  whose  blood  lead  level  exceeds  40  |ig/dl    In  addition  ■  SI  b 
sin  1 1  employee  Is  In  he  Informed  that  the  standard  requires  medical  removal 
with  MRP  benefits,  discussed  below,  when  an  employees  blood  lead  level 
ih,  above  defined  limit. 

In  ,uli  Hi  ii  ii  i  in  I  In  above  blood  lead  level  criterion,  temporary  worker  removal 
may  also  take  place  as  a  result  of  medical  determinations  and  recommend- 
ations. Written  medical  opinions  must  be  prepared  after  each  examination 
pursuant  to  the  standard.  If  the  examining  physician  includes  a  medical 
finding,  determination  or  opinion  that  the  employee  has  a  medical  condition 
which  places  the  employee  at  increased  risk  of  material  health  impairment 
from  exposure  to  lead,  then  the  employee  must  be  removed  from  exposure  to 
lead  at  or  above  30  iig/m3.  Alternatively,  if  the  examining  physician  recom- 
mends special  protective  measures  for  an  employee  (e.g..  use  of  a  powered  air 
purifying  respirator)  or  recommends  limitations  on  an  employee's  exposure 
to  lead,  then  the  employer  must  implement  these  recommendations. 

Recommendations  may  be  more  stringent  than  the  specific  provisions  of 
the  standard.  The  examining  physician,  therefore,  is  given  broad  flexibility 
to  tailor  special  protective  procedures  to  the  needs  of  individual  employees. 
This  flexibility  extends  to  the  evaluation  and  management  of  pregnant  work- 
ers and  male  and  female  workers  who  are  planning  to  raise  children.  Based 
on  the  history,  physical  examination,  and  laboratory  studies,  the  physician 
might  recommend  special  protective  measures  or  medical  removal  for  an 
employee  who  is  pregnant  or  who  is  planning  to  conceive  a  child  when,  in  the 
physician's  judgment,  continued  exposure  to  lead  at  the  current  job  would 
pose  a  significant  risk.  The  return  of  the  employee  to  his  or  her  former  job 
status,  or  the  removal  of  special  protections  or  limitations,  depends  upon  the 
examining  physician  determining  that  the  employee  is  no  longer  at  increased 
risk  of  material  impairment  or  that  special  measures  are  no  longer  needed. 

During  the  period  of  any  form  of  special  protection  or  removal,  the  employer 
must  maintain  the  worker's  earnings,  seniority,  and  other  employment  rights 
and  benefits  (as  though  the  worker  had  not  been  removed)  for  a  period  of  up  to 
18  months  or  for  as  long  as  the  job  the  employee  was  removed  from  lasts  if  less 
than  18  months.  This  economic  protection  will  maximize  meaningful  worker 
participation  in  the  medical  surveillance  program,  and  is  appropriate  as  part 
of  the  employer's  overall  obligation  to  provide  a  safe  and  healthful  workplace. 
The  provisions  of  MRP  benefits  during  the  employee's  removal  period  may, 
however,  be  conditioned  upon  participation  in  medical  surveillance. 

The  lead  standard  provides  for  a  multiple  physician  review  in  cases  where 
the  employee  wishes  a  second  opinion  concerning  potential  lead  poisoning 
or  toxicity.  If  an  employee  wishes  a  second  opinion,  he  or  she  can  make  an 
appointment  with  a  physician  of  his  or  her  choice.  This  second  physician 
will  review  the  findings,  recommendations  or  determinations  of  the  first 
physician  and  conduct  any  examinations,  consultations  or  tests  deemed 
necessary  in  an  attempt  to  make  a  final  medical  determination.  If  the  first 
and  second  physicians  do  not  agree  in  their  assessment  they  must  try  to 
resolve  their  differences.  If  they  cannot  reach  an  agreement  then  they  must 
designate  a  third  physician  to  resolve  the  dispute. 

The  employer  must  provide  ejcamining  and  consulting  physicians  with  the  fol- 
lowing specific  information:  A  copy  of  the  lead  regulations  and  all  appendices, 
a  description  of  the  employee's  duties  as  related  to  exposure,  the  exposure 
level  or  anticipated  level  to  lead  and  any  other  toxic  substances  (if  applicable), 
a  description  of  personal  protective  equipment  used,  blood  lead  levels,  and 
all  prior  written  medical  opinions  regarding  the  employee  in  the  employer's 
possession  or  control.  The  employer  must  also  obtain  from  the  physician 
and  provide  the  employee  with  a  written  medical  opinion  containing  blood 
lead  levels,  the  physicians's  opinion  as  to  whether  the  employee  is  at  risk  of 
material  impairment  to  health,  any  recommended  protective  measures  for 
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the  employee  if  further  exposure  is  permitted,  as  well  as  any  recommended 
limitations  upon  an  employee's  use  of  respirators. 

Employers  must  instruct  each  physician  not  to  reveal  to  the  employer 
in  writing  or  in  any  other  way  his  or  her  findings,  laboratory  results,  or 
diagnoses  which  are  felt  to  be  unrelated  to  occupational  lead  exposure. 
They  must  also  instruct  each  physician  to  advise  the  employee  of  any 
occupationally  or  non-occupationally  related  medical  condition  requiring 
further  treatment  or  evaluation. 

The  standard  provides  for  the  use  of  respirators  where  engineering  and 
other  primary  controls  are  not  effective.  However,  the  use  of  respirator 
protection  shall  not  be  used  in  lieu  of  temporary  medical  removal  due  to 
elevated  blood  lead  levels  or  findings  that  an  employee  is  at  risk  of  material 
health  impairment.  This  is  based  on  the  numerous  inadequacies  of  respi- 
rators including  skin  rash  where  the  facepiece  makes  contact  with  the  skin, 
unacceptable  stress  to  breathing  in  some  workers  with  underlying  cardio- 
pulmonary impairment,  difficulty  in  providing  adequate  fit.  the  tendency  for 
respirators  to  create  additional  hazards  by  interfering  with  vision,  hearing, 
and  mobility,  and  the  difficulties  of  assuring  the  maximum  effectiveness 
of  a  complicated  work  practice  program  involving  respirators.  Respirators 
do.  however,  serve  a  useful  function  where  engineering  and  work  practice 
controls  are  inadequate  by  providing  supplementary,  interim,  or  short-term 
protection,  provided  they  are  properly  selected  for  the  environment  in  which 
the  employee  will  be  working,  properly  fitted  to  the  employee,  maintained 
and  cleaned  periodically,  and  worn  by  the  employee  when  required. 

In  its  interim  final  standard  on  occupational  exposure  to  inorganic  lead  in 
the  construction  industry.  OSHA  has  prohibited  prophylactic  chelation. 
Diagnostic  and  therapeutic  chelation  are  permitted  only  under  the  su- 
pervision of  a  licensed  physician  with  appropriate  medical  monitoring  in 
an  acceptable  clinical  setting.  The  decision  to  initiate  chelation  therapy 
must  be  made  on  an  individual  basis  and  take  into  account  the  sever- 
ity of  symptoms  felt  to  be  a  result  of  lead  toxicity  along  with  blood  lead 
levels.  ZPP  levels,  and  other  laboratory  tests  as  appropriate.  EDTA  and 
penicillamine  which  are  the  primary  chelating  agents  used  in  the  therapy 
of  occupational  lead  poisoning  have  significant  potential  side  effects  and 
their  use  must  be  justified  on  the  basis  of  expected  benefits  to  the  worker. 
Unless  frank  and  severe  symptoms  are  present,  therapeutic  chelation 
is  not  recommended,  given  the  opportunity  to  remove  a  worker  from 
exposure  and  allow  the  body  to  naturally  excrete  accumulated  lead.  As  a 
diagnostic  aid.  the  chelation  mobilization  test  using  CA-EDTA  has  limited 
applicability.  According  to  some  investigators,  the  test  can  differentiate 
between  lead-induced  and  other  nephropathies.  The  test  may  also  provide 
an  estimation  of  the  mobile  fraction  of  the  total  body  lead  burden. 

Employers  are  required  to  assure  that  accurate  records  are  maintained 
on  exposure  assessment,  including  environmental  monitoring,  medical 
surveillance,  and  medical  removal  for  each  employee.  Exposure  assessment 
records  must  be  kept  for  at  least  30  years.  Medical  surveillance  records 
must  be  kept  for  the  duration  of  employment  plus  30  years  except  in  cases 
where  the  employment  was  less  than  one  year.  If  duration  of  employment 
is  less  than  one  year,  the  employer  need  not  retain  this  record  beyond  the 
term  of  employment  if  the  record  is  provided  to  the  employee  upon  termi- 
nation of  employment.  Medical  removal  records  also  must  be  maintained 
for  the  duration  of  employment.  All  records  required  under  the  standard 
must  be  made  available  upon  request  to  the  Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  and  the  Director  of  the  National  Institute 
for  Occupational  Safety  and  Health.  Employers  must  also  make  environ- 
mental and  biological  monitoring  and  medical  removal  records  available  to 
affected  employees  and  to  former  employees  or  their  authorized  employee 
representatives.  Employees  or  their  specifically  designated  representatives 
have  access  to  their  entire  medical  surveillance  records. 

In  addition,  the  standard  requires  that  the  employer  inform  all  workers 
exposed  to  lead  at  or  above  30  ng/m3  of  the  provisions  of  the  standard  and 
all  its  appendices,  the  purpose  and  description  of  medical  surveillance  and 
provisions  for  medical  removal  protection  if  temporary  removal  is  required. 
An  understanding  of  the  potential  health  effects  of  lead  exposure  by  all 
exposed  employees  along  with  full  understanding  of  their  rights  under  the 
lead  standard  is  essential  for  an  effective  monitoring  program. 

II.  Adverse  Health  Effects  of  Inorganic  Lead 

Although  the  toxicity  of  lead  has  been  known  for  2,000  years,  the  knowledge 
of  the  complex  relationship  between  lead  exposure  and  human  response 
is  still  being  refined.  Significant  research  into  the  toxic  properties  of  lead 
continues  throughout  the  world,  and  it  should  be  anticipated  that  our  un- 
derstanding of  thresholds  of  effects  and  margins  of  safety  will  be  improved  in 


future  years.  The  provisions  of  the  lead  standard  are  founded  on  two  prime 
medical  judgments:  First,  the  prevention  of  adverse  health  effects  from 
exposure  to  lead  throughout  a  working  lifetime  requires  that  worker  blood 
lead  levels  be  maintained  at  or  below  40  fig/dl  and  second,  the  blood  lead 
levels  of  workers,  male  or  female,  who  intend  to  parent  in  the  near  future 
should  be  maintained  below  30  p-g/dl  to  minimize  adverse  reproductive 
health  effects  to  the  parents  and  developing  fetus.  The  adverse  effects  of 
lead  on  reproduction  are  being  actively  researched  and  OSHA  encourages 
the  physician  to  remain  abreast  of  recent  developments  in  the  area  to  best 
advise  pregnant  workers  or  workers  planning  to  conceive  children. 

The  spectrum  of  health  effects  caused  by  lead  exposure  can  be  subdivided 
into  five  developmental  stages:  Normal,  physiological  changes  of  uncertain 
significance,  pathophysiological  changes,  overt  symptoms  (morbidity), 
and  mortality.  Within  this  process  there  are  no  sharp  distinctions,  but 
rather  a  continuum  of  effects.  Boundaries  between  categories  overlap 
due  to  the  wide  variation  of  individual  responses  and  exposures  in  the 
working  population.  OSHA's  development  of  the  lead  standard  focused 
on  pathophysiological  changes  as  well  as  later  stages  of  disease. 

1.  Heme  Synthesis  Inhibition.  The  earliest  demonstrated  effect  of  lead 
involves  its  ability  to  inhibit  at  least  two  enzymes  of  the  heme  synthesis 
pathway  at  very  low  blood  levels.  Inhibition  of  delta  aminolevulinic  acid 
dehydrase  (ALA-D)  which  catalyzes  the  conversion  of  delta-aminolevulinic 
acid  (ALA)  to  protoporphyrin  is  observed  at  a  blood  lead  level  below  20 
(jLg/dl.  At  a  blood  lead  level  of  40  ng/dl,  more  than  20%  of  the  population 
would  have  70%  inhibition  of  ALA-D.  There  is  an  exponential  increase  in 
ALA  excretion  at  blood  lead  levels  greater  than  40  |xg/dl. 

Another  enzyme,  ferrochelatase.  is  also  inhibited  at  low  blood  lead 
levels.  Inhibition  of  ferrochelatase  leads  to  increased  free  erythrocyte 
protoporphyrin  (FEP)  in  the  blood  which  can  then  bind  to  zinc  to  yield 
zinc  protoporphyrin.  At  a  blood  lead  level  of  50  (ig/dl  or  greater,  nearly 
100%  of  the  population  will  have  an  increase  in  FEP.  There  is  also  an 
exponential  relationship  between  blood  lead  levels  greater  than  40  ng/dl 
and  the  associated  ZPP  level,  which  has  led  to  the  development  of  the 
ZPP  screening  test  for  lead  exposure. 

While  the  significance  of  these  effects  is  subject  to  debate,  it  is  OSHA's 
position  that  these  enzyme  disturbances  are  early  stages  of  a  disease 
process  which  may  eventually  result  in  the  clinical  symptoms  of  lead 
poisoning.  Whether  or  not  the  effects  do  progress  to  the  later  stages  of 
clinical  disease,  disruption  of  these  enzyme  processes  over  a  working 
lifetime  is  considered  to  be  a  material  impairment  of  health. 

One  of  the  eventual  results  of  lead-induced  inhibition  of  enzymes  in  the 
heme  synthesis  pathway  is  anemia  which  can  be  asymptomatic  if  mild 
but  associated  with  a  wide  array  of  symptoms  including  dizziness,  fatigue, 
and  tachycardia  when  more  severe.  Studies  have  indicated  that  lead  levels 
as  low  as  50  jig/dl  can  be  associated  with  a  definite  decreased  hemoglo- 
bin, although  most  cases  of  lead-induced  anemia,  as  well  as  shortened 
red-cell  survival  times,  occur  at  lead  levels  exceeding  80  (xg/dl.  Inhibited 
hemoglobin  synthesis  is  more  common  in  chronic  cases  whereas  shortened 
erythrocyte  life  span  is  more  common  in  acute  cases. 

In  lead-induced  anemias,  there  is  usually  a  reticulocytosis  along  with  the 
presence  of  basophilic  stippling,  and  ringed  sideroblasts.  although  none 
of  the  above  are  pathognomonic  for  lead-induced  anemia. 

2.  Neurological  Effects.  Inorganic  lead  has  been  found  to  have  toxic  effects 
on  both  the  central  and  peripheral  nervous  systems.  The  earliest  stages  of 
lead-induced  central  nervous  system  effects  first  manifest  themselves  in 
the  form  of  behavioral  disturbances  and  central  nervous  system  symptoms 
including  irritability,  restlessness,  insomnia  and  other  sleep  disturbances, 
fatigue,  vertigo,  headache,  poor  memory,  tremor,  depression,  and  apathy. 
With  more  severe  exposure,  symptoms  can  progress  to  drowsiness,  stupor, 
hallucinations,  delirium,  convulsions  and  coma. 

The  most  severe  and  acute  form  of  lead  poisoning  which  usually  follows 
ingestion  or  inhalation  of  large  amounts  of  lead  is  acute  encephalopathy 
which  may  arise  precipitously  with  the  onset  of  intractable  seizures,  coma, 
cardiorespiratory  arrest,  and  death  within  48  hours. 

While  there  is  disagreement  about  what  exposure  levels  are  needed 
to  produce  the  earliest  symptoms,  most  experts  agree  that  symptoms 
definitely  can  occur  at  blood  lead  levels  of  60  (xg/dl  whole  blood  and 
therefore  recommend  a  40  |ig/cU  maximum.  The  central  nervous  system 
effects  frequently  are  not  reversible  following  discontinued  exposure  or 
chelation  therapy  and  when  improvement  does  occur,  it  is  almost  always 
only  partial. 
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often  wlthoul  i  Unlcal  symptoms  With  prugieeslun  ol  the  neuropathy  there 
is  development  al  painless  exteneoi  muacle  weakneaa  usually  Involvbi 

extensor  muscles  nl  the  linens  .mil  li.uiil  III  I  In-  luusl  .11  live  Upper  extremity. 

followed  iii  severe  cases  bywrlsl  drop  or,  much  lease ionh/,  foot  drop 

in  addition  to  slowing  ol  nerve  condui  lion,  electa* yographical  studies  tat 

patients  with  blood  lead  levels  greatei  than  50  ag/dl  have  demonstrated  .1 
decrease  In  the  number  <>i  acting  motoi  unit  potentials,  an  Increase  in  the 

diii.iii 1  iimiui  unit  potentials,  and  spontaneous  pathological  activity 

Including  fibrillations  and  fasdculations  vVhethet  these  effects  occut  at 
levels  nl  40  ug/dl  is  undetermined, 

While  the  peripheral  neuropathies  can  occasionally  be  reversed  With  ilui 
apy,  again  such  recovery  is  not  assured  particularly  In  the  more  severe 
neuropathies  and  often  Improvement  is  only  partial.  The  lack  of  reversibility 

Is  fell  In  I"'  due  In  pari  In  sryiueiil.il  deiiivcliii.itiiin. 

3.  Gast111inicsii11.il.  Lead  may  also  affect  the  gastrointestinal  system  pro- 
dudng  abdominal  colic  or  diffuse  abdominal  pain,  constipation,  obstipation, 
ill. 11 1  hea,  anorexia,  nausea  and  vomiting.  Lead  colic  rarely  develops  at  blood 
lead  levels  below  80  ng/dl. 

4.  Renal.  Renal  toxicity  represents  one  of  the  most  serious  health  effects 
of  lead  poisoning.  In  the  early  stages  of  disease  nuclear  inclusion  bodies 
can  frequently  be  Identified  in  proximal  renal  tubular  cells.  Renal  function 
remains  normal  and  the  changes  In  this  stage  are  probably  reversible.  With 
more  advanced  disease  there  is  progressive  interstitial  fibrosis  and  Impaired 
renal  function.  Eventually  extensive  Interstitial  librosls  ensues  with  sclerotic 
glomeruli  and  dilated  and  atrophied  proximal  tubules;  all  represent  end 
Stage  kidney  disease.  Azotemia  can  be  progressive,  eventually  resulting 
in  frank  uremia  necessitating  dialysis.  There  is  occasionally  associated 
hypertension  and  hyperuricemia  with  or  without  gout. 

Early  kidney  disease  is  difficult  to  detect.  The  urinalysis  is  normal  in  early  lead 
nephropathy  and  the  blood  urea  nitrogen  and  serum  creatinine  increase  only 
when  two-thirds  of  kidney  function  is  lost.  Measurement  of  creatinine  clear- 
ance can  often  detect  earlier  disease  as  can  other  methods  of  measurement 
of  glomerular  filtration  rate.  An  abnormal  Ca-EDTA  mobilization  test  has 
been  used  to  differentiate  between  lead-induced  and  other  nephropathies, 
but  this  procedure  is  not  widely  accepted.  A  form  of  Fanconi  syndrome  with 
aminoaciduria,  glycosuria,  and  hyperphosphaturia  indicating  severe  injury 
to  the  proximal  renal  tubules  is  occasionally  seen  in  children. 

5.  Reproductive  effects.  Exposure  to  lead  can  have  serious  effects  on  repro- 
ductive function  in  both  males  and  females.  In  male  workers  exposed  to 
lead  there  can  be  a  decrease  in  sexual  drive,  impotence,  decreased  ability 
to  produce  healthy  sperm,  and  sterility.  Malformed  sperm  (teratospermia). 
decreased  number  of  sperm  (hypospermia),  and  sperm  with  decreased 
motility  (asthenospermia)  can  all  occur.  Teratospermia  has  been  noted  at 
mean  blood  lead  levels  of  53  ng/dl  and  hypospermia  and  asthenospermia 
at  4 1  u.g/dl.  Furthermore,  there  appears  to  be  a  dose-response  relationship 
for  teratospermia  in  lead  exposed  workers. 

Women  exposed  to  lead  may  experience  menstrual  disturbances  including 
dysmenorrhea,  monorrhagia  and  amenorrhea.  Following  exposure  to  lead, 
women  have  a  higher  frequency  of  sterility,  premature  births,  spontaneous 
miscarriages,  and  stillbirths. 

Germ  cells  can  be  affected  by  lead  and  cause  genetic  damage  in  the  egg  or 
sperm  cells  before  conception  and  result  in  failure  to  implant,  miscarriage, 
stillbirth,  or  birth  defects. 

Infants  of  mothers  with  lead  poisoning  have  a  higher  mortality  during  the 
first  year  and  suffer  from  lowered  birth  weights,  slower  growth,  and  nervous 
system  disorders. 

Lead  can  pass  through  the  placental  barrier  and  lead  levels  in  the  mother's 
blood  are  comparable  to  concentrations  of  lead  in  the  umbilical  cord  at  birth. 
Transplacental  passage  becomes  detectable  at  12-14  weeks  of  gestation 
and  increases  until  birth. 

There  is  little  direct  data  on  damage  to  the  fetus  from  exposure  to  lead  but 
it  is  generally  assumed  that  the  fetus  and  newborn  would  be  at  least  as 
susceptible  to  neurological  damage  as  young  children.  Blood  lead  levels  of 
50-60  (ig/dl  in  children  can  cause  significant  neurobehavioral  impairments 


.mil  then  is  evidence  ol  hyperactivity  .it  blood  levels  .is  low  ;is  25  i>g/dl 
i  liven  the  overall  body  ol  literature  1  om  ernlng  thi  advene  health  eflet  is  oi 
had  in  <  tuldr  n  1  iSHA  feels  that  the  blood  lead  level  m .  hUdran  should  i»- 
maintained  below  30  uu/dl  with  .1  population  mean  oi  1  r>  Mg/di  Hiixxi  lead 
levels  in  the  fetus  and  newborn  likewise  should  not  1  n  eed  90  Mg/iii 

Because  of  lead's  ability  to  peas  tl 1ghthcpl.1eeui.il  harrier  and  also  because 

oi  the  demonstrated  advene  effects  of  lead  on  reprodut  ttve  function  In  both 
tin-  male  and  female  aa  well  aetherlakofgenetli  damage  ol  lead  on  both  the 
ovum  and  spenTuOSHA  recommends  a  30  |ig/dl  maximum  ueiiiilesfble  blood 
lead  level  in  both  males  .md  lem.iies  who  wish  to  beat  1  bildren 

1,  oiiiei  iii\ti  effects  Debate  and  reaearch  continue  on  the  effects  of  lead  on 
the  human  ix«iv  Hypertension  baa  frequently  been  noted  In  eccupaoonaOy 
exposed  Individuals  although  11  isdiiliculi  hi  assess  whether  this  is  due  toleadli 
adverse  effects  on  the  kidney  or  11  some  other  mechaniam  k  involved.  vascular 
.md  electrocardiographic  changes  have  been  detected  but  have  not  been  well 
characterized.  Lead  la  though!  to  impair  thyroid  fun  Hon  and  luteifaewtth  the 

pituitary  adrenal  axis,  but  again  these  elleels  have  not  been  well  defined 

III.  Medical  Evaluation 
The  most  Important  principle  in  evaluating  a  worker  for  any  occupational 
disease  Ini  hiding  lead  poisoning  is  a  high  Index  of  suspicion  on  the  part 
of  the  examining  physician.  As  discussed  In  Section  2.  lead  can  affect  nu- 
merous organ  systems  and  produce  a  wide  array  of  signs  and  symptoms, 
most  of  which  are  non-specific  and  subtle  In  nature  at  least  In  the  early 
stages  of  disease.  Unless  serious  concern  for  lead  toxicity  is  present,  many 
of  the  early  clues  to  diagnosis  may  easily  be  overlooked. 

The  crucial  initial  step  in  the  medical  evaluation  Is  recognizing  that  a 
worker's  employment  can  result  in  exposure  to  lead.  The  worker  will  fre- 
quently be  able  to  define  exposures  to  lead  and  lead  containing  materials 
but  often  will  not  volunteer  this  information  unless  specifically  asked.  In 
other  situations  the  worker  may  not  know  of  any  exposures  to  lead  but  the 
suspicion  might  be  raised  on  the  part  of  the  physician  because  of  the  in- 
dustry or  occupation  of  the  worker.  Potential  occupational  exposure  to  lead 
and  its  compounds  occur  in  many  occupations  in  the  construction  Industry, 
including  demolition  and  salvaging  operations,  removal  or  encapsulation  of 
materials  containing  lead,  construction,  alteration,  repair  or  renovation  of 
structures  containing  lead,  transportation,  disposal,  storage  or  containment 
of  lead  or  lead-containing  materials  on  construction  sites,  and  maintenance 
operations  associated  with  construction  activities. 

Once  the  possibility  for  lead  exposure  is  raised,  the  focus  can  then  be  directed 
toward  eliciting  information  from  the  medical  history,  physical  exam,  and  fi 
nally  from  laboratory  data  to  evaluate  the  worker  for  potential  lead  toxicity. 

A  complete  and  detailed  work  history  is  important  in  the  initial  evaluation 
A  listing  of  all  previous  employment  with  information  on  job  description,  ex 
posure  to  fumes  or  dust,  known  exposures  to  lead  or  other  toxic  substances 
a  description  of  any  personal  protective  equipment  used,  and  previous 
medical  surveillance  should  all  be  included  in  the  worker's  record.  Where 
exposure  to  lead  is  suspected,  information  concerning  on-the-job  personal 
hygiene,  smoking  or  eating  habits  in  work  areas,  laundry  procedures,  and 
use  of  any  protective  clothing  or  respiratory  protection  equipment  should 
be  noted.  A  complete  work  history  is  essential  in  the  medical  evaluation 
of  a  worker  with  suspected  lead  toxicity,  especially  when  long  term  effects 
such  as  neurotoxicity  and  nephrotoxicity  are  considered. 

The  medical  history  is  also  of  fundamental  importance  and  should  include 
a  listing  of  all  past  and  current  medical  conditions,  current  medications 
including  proprietary  drug  intake,  previous  surgeries  and  hospitalizations, 
allergies,  smoking  history,  alcohol  consumption,  and  also  non-occupational 
lead  exposures  such  as  hobbies  (hunting,  riflery).  Also  known  childhood 
exposures  should  be  elicited.  Any  previous  history  of  hematological,  neu- 
rological, gastrointestinal,  renal,  psychological,  gynecological,  genetic,  or 
reproductive  problems  should  be  specifically  noted. 

A  careful  and  complete  review  of  systems  must  be  performed  to  assess  both 
recognized  complaints  and  subtle  or  slowly  acquired  symptoms  which  the 
worker  might  not  appreciate  as  being  significant.  The  review  of  symptoms 
should  include  the  following: 

1 .  Genera] — weight  loss,  fatigue,  decreased  appetite. 

2.  Head.  Eyes.  Ears.  Nose.  Throat  (HEENT) — headaches,  visual  disturbances 
or  decreased  visual  acuity,  hearing  deficits  or  tinnitus,  pigmentation  of  the 
oral  mucosa,  or  metallic  taste  in  mouth. 

3.  Cardiopulmonary — shortness  of  breath,  cough,  chest  pains,  palpi- 
tations, or  orthopnea. 
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4.  Gastrointestinal — nausea,  vomiting,  heartburn,  abdominal  pain,  con- 
stipation or  diarrhea. 

5.  Neurologic — irritability,  insomnia,  weakness  (fatigue),  dizziness,  loss 
of  memory,  confusion,  hallucinations,  incoordination,  ataxia,  decreased 
strength  in  hands  or  feet,  disturbances  in  gait,  difficulty  in  climbing 
stairs,  or  seizures. 

6.  Hematologic — pallor,  easy  fatigability,  abnormal  blood  loss,  melena. 

7.  Reproductive  (male  and  female  and  spouse  where  relevant) — history  of 
infertility,  impotence,  loss  of  libido,  abnormal  menstrual  periods,  history 
of  miscarriages,  stillbirths,  or  children  with  birth  defects. 

8.  Musculoskeletal — muscle  and  joint  pains. 

The  physical  examination  should  emphasize  the  neurological,  gastro- 
intestinal, and  cardiovascular  systems.  The  worker's  weight  and  blood 
pressure  should  be  recorded  and  the  oral  mucosa  checked  for  pigmenta- 
tion characteristic  of  a  possible  Burtonian  or  lead  line  on  the  gingiva.  It 
should  be  noted,  however,  that  the  lead  line  may  not  be  present  even  in 
severe  lead  poisoning  if  good  oral  hygiene  is  practiced. 

The  presence  of  pallor  on  skin  examination  may  indicate  an  anemia  which, 
if  severe,  might  also  be  associated  with  a  tachycardia.  If  an  anemia  is 
suspected,  an  active  search  for  blood  loss  should  be  undertaken  including 
potential  blood  loss  through  the  gastrointestinal  tract. 

A  complete  neurological  examination  should  include  an  adequate  men- 
tal status  evaluation  including  a  search  for  behavioral  and  psychologi- 
cal disturbances,  memory  testing,  evaluation  for  irritability,  insomnia, 
hallucinations,  and  mental  clouding.  Gait  and  coordination  should  be 
examined  along  with  close  observation  for  tremor.  A  detailed  evaluation 
of  peripheral  nerve  function  including  careful  sensory  and  motor  func- 
tion testing  is  warranted.  Strength  testing  particularly  of  extensor  muscle 
groups  of  all  extremities  is  of  fundamental  importance. 

Cranial  nerve  evaluation  should  also  be  included  in  the  routine 
examination. 

The  abdominal  examination  should  include  auscultation  for  bowel  sounds 
and  abdominal  bruits  and  palpation  for  organomegaly,  masses,  and  dif- 
fuse abdominal  tenderness. 

Cardiovascular  examination  should  evaluate  possible  early  signs  of  con- 
gestive heart  failure.  Pulmonary  status  should  be  addressed  particularly 
if  respirator  protection  is  contemplated. 

As  part  of  the  medical  evaluation,  the  interim  lead  standard  requires  the 
following  laboratory  studies: 

1.  Blood  lead  level 

2.  Hemoglobin  and  hematocrit  determinations,  red  cell  indices,  and 
examination  of  the  peripheral  blood  smear  to  evaluate  red  blood  cell 
morphology 

3.  Blood  urea  nitrogen 

4.  Serum  creatinine 

5.  Routine  urinalysis  with  microscopic  examination. 

6.  A  zinc  protoporphyrin  level. 

In  addition  to  the  above,  the  physician  is  authorized  to  order  any  further 
laboratory  or  other  tests  which  he  or  she  deems  necessary  in  accordance 
with  sound  medical  practice.  The  evaluation  must  also  include  pregnancy 
testing  or  laboratory  evaluation  of  male  fertility  if  requested  by  the  employee. 
Additional  tests  which  are  probably  not  warranted  on  a  routine  basis  but  may 
be  appropriate  when  blood  lead  and  ZPP  levels  are  equivocal  include  delta 
aminolevulinic  acid  and  coproporphyrin  concentrations  in  the  urine,  and  dark- 
field  illumination  for  detection  of  basophilic  stippling  in  red  blood  cells. 

If  an  anemia  is  detected  further  studies  including  a  careful  examination 
of  the  peripheral  smear,  reticulocyte  count,  stool  for  occult  blood,  serum 
iron,  total  iron  binding  capacity,  bilirubin,  and.  if  appropriate,  vitamin 
B12  and  folate  may  be  of  value  in  attempting  to  identify  the  cause  of 
the  anemia. 

If  a  peripheral  neuropathy  is  suspected,  nerve  conduction  studies  are 
warranted  both  for  diagnosis  and  as  a  basis  to  monitor  any  therapy. 

If  renal  disease  is  questioned,  a  24  hour  urine  collection  for  creatinine 
clearance,  protein,  and  electrolytes  may  be  indicated.  Elevated  uric  acid 
levels  may  result  from  lead-induced  renal  disease  and  a  serum  uric  acid 
level  might  be  performed. 


An  electrocardiogram  and  chest  x-ray  may  be  obtained  as  deemed 
appropriate. 

Sophisticated  and  highly  specialized  testing  should  not  be  done  routinely 
and  where  indicated  should  be  under  the  direction  of  a  specialist. 

IV.  Laboratory  Evaluation 
The  blood  lead  level  at  present  remains  the  single  most  important  test  to 
monitor  lead  exposure  and  is  the  test  used  in  the  medical  surveillance 
program  under  the  lead  standard  to  guide  employee  medical  removal. 
The  ZPP  has  several  advantages  over  the  blood  lead  level.  Because  of  its 
relatively  recent  development  and  the  lack  of  extensive  data  concerning 
its  interpretation,  the  ZPP  currently  remains  an  ancillary  test. 

This  section  will  discuss  the  blood  lead  level  and  ZPP  in  detail  and  will 
outline  their  relative  advantages  and  disadvantages.  Other  blood  tests 
currently  available  to  evaluate  lead  exposure  will  also  be  reviewed. 

The  blood  lead  level  is  a  good  index  of  current  or  recent  lead  absorption 
when  there  is  no  anemia  present  and  when  the  worker  has  not  taken 
any  chelating  agents.  However,  blood  lead  levels  along  with  urinary  lead 
levels  do  not  necessarily  indicate  the  total  body  burden  of  lead  and  are 
not  adequate  measures  of  past  exposure.  One  reason  for  this  is  that 
lead  has  a  high  affinity  for  bone  and  up  to  90%  of  the  body's  total  lead 
is  deposited  there.  A  very  important  component  of  the  total  lead  body 
burden  is  lead  in  soft  tissue  (liver,  kidney,  and  brain).  This  fraction  of  the 
lead  body  burden,  the  biologically  active  lead,  is  not  entirely  reflected  by 
blood  lead  levels  since  it  is  a  function  of  the  dynamics  of  lead  absorption, 
distribution,  deposition  in  bone  and  excretion.  Following  discontinuation 
of  exposure  to  lead,  the  excess  body  burden  is  only  slowly  mobilized  from 
bone  and  other  relatively  stable  body  stores  and  excreted.  Consequently, 
a  high  blood  lead  level  may  only  represent  recent  heavy  exposure  to  lead 
without  a  significant  total  body  excess  and  likewise  a  low  blood  lead  level 
does  not  exclude  an  elevated  total  body  burden  of  lead. 

Also  due  to  its  correlation  with  recent  exposures,  the  blood  lead  level  may 
vary  considerably  over  short  time  intervals. 

To  minimize  laboratory  error  and  erroneous  results  due  to  contamination, 
blood  specimens  must  be  carefully  collected  after  thorough  cleaning  of  the 
skin  with  appropriate  methods  using  lead-free  blood  containers  and  analyzed 
by  a  reliable  laboratory.  Under  the  standard,  samples  must  be  analyzed  in 
laboratories  which  are  approved  by  OSHA.  Analysis  is  to  be  made  using 
atomic  absorption  spectrophotometry,  anodic  stripping  voltammetry  or  any 
method  which  meets  the  accuracy  requirements  set  forth  by  the  standard. 

The  determination  of  lead  in  urine  is  generally  considered  a  less  reliable 
monitoring  technique  than  analysis  of  whole  blood  primarily  due  to  in- 
dividual variability  in  urinary  excretion  capacity  as  well  as  the  technical 
difficulty  of  obtaining  accurate  24  hour  urine  collections.  In  addition, 
workers  with  renal  insufficiency,  whether  due  to  lead  or  some  other  cause, 
may  have  decreased  lead  clearance  and  consequently  urine  lead  levels 
may  underestimate  the  true  lead  burden.  Therefore,  urine  lead  levels 
should  not  be  used  as  a  routine  test. 

The  zinc  protoporphyrin  test,  unlike  the  blood  lead  determination,  mea- 
sures an  adverse  metabolic  effect  of  lead  and  as  such  is  a  better  indicator 
of  lead  toxicity  than  the  level  of  blood  lead  itself.  The  level  of  ZPP  reflects 
lead  absorption  over  the  preceding  3  to  4  months,  and  therefore  is  a  bet- 
ter indicator  of  lead  body  burden.  The  ZPP  requires  more  time  than  the 
blood  lead  to  read  significantly  elevated  levels;  the  return  to  normal  after 
discontinuing  lead  exposure  is  also  slower.  Furthermore,  the  ZPP  test 
is  simpler,  faster,  and  less  expensive  to  perform  and  no  contamination 
is  possible.  Many  investigators  believe  it  is  the  most  reliable  means  of 
monitoring  chronic  lead  absorption. 

Zinc  protoporphyrin  results  from  the  inhibition  of  the  enzyme  ferroche- 
latase  which  catalyzes  the  insertion  of  an  iron  molecule  into  the  proto- 
porphyrin molecule,  which  then  becomes  heme.  If  iron  is  not  inserted 
into  the  molecule  then  zinc,  having  a  greater  affinity  for  protoporphyrin, 
takes  the  place  of  the  iron,  forming  ZPP. 

An  elevation  in  the  level  of  circulating  ZPP  may  occur  at  blood  lead  levels 
as  low  as  20-30  jig/dl  in  some  workers.  Once  the  blood  lead  level  has 
reached  40  (ig/dl  there  is  more  marked  rise  in  the  ZPP  value  from  its 
normal  range  of  less  than  100  ^g/dll00  ml.  Increases  in  blood  lead  levels 
beyond  40  (i.g/ 1 00  g  are  associated  with  exponential  increases  in  ZPP. 

Whereas  blood  lead  levels  fluctuate  over  short  time  spans,  ZPP  levels 
remain  relatively  stable.  ZPP  is  measured  directly  in  red  blood  cells  and 
is  present  for  the  cell's  entire  120  day  life-span.  Therefore,  the  ZPP  level 
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in  blood  reflei  ta  the  average  ZPP  production  ovei  iin  prevloua  i  i  montha 
,iikI  consequently  the  average  lead  exposure  during  thai  time  Interval 

n  is  recommended  that  a  hematocrit  be  determined  whenevei  .c  i  onfl I 

ZPP  ..I    10  "      I* l  whole  blood  la  obtained  lie  out    i  significant 

underlying  anemia  IftheZPPIstnexceai  oi  100  m    100  ml  and  not  assn 

i  1. 1 1 < -i I  wiiii  .ii iiii.il  elevatlona  In  l >i< >« >» j  lead  levels,  iin-  laboratory  should 

be  '  becked  to  be  sure  thai  i>i I  leads  were  determined  using  atomic  ■  •  i > 

-.hi | in, ii i  s|h -rii,, | iii,, I,. ni,  ii\  .ii mi iii  si i Ippmg  voluunmetry,  a  any  method 
which  meets  the  accuracy  requirements  sel  forth  by  the  standard  bj  an 
osiia  approved  laboratory  which  la  experienced  In  lead  level  determinations, 
Repeal  periodic  blood  lead  studies  should  \><-  obtained  In  .ill  Individuals  with 
elevated  ZPP  levels  to  be  certain  that  an  associated  elevated  blood  lead  level 
h.is  mil  been  missed  due  to  transient  fluctuations  In  blood  leads 

/it  baa  i  characteristic  fluorescence  spectrum  with  i  peak  at  194  run 
which  is  detectable  with  ■  <  bematofluortmeter.  Hie  bematofluortmeter  is 
ii  ,  urate  and  portable  and  can  provide  on  site,  Instantaneous  results  foi 
workers  who  can  be  frequently  tested  via  a  Bnger  prick. 

However,  careful  attention  must  be  given  to  calibration  and  quality  control 

procedures,  Limited  data  on  IUixkI  lead  /.IT  correlations  and  the  /IT  levels 
which  are  associated  with  the  adverse  health  effects  discussed  In  Seel  Ion  2 
are  the  major  limitations  ol  the  teat  Also  II  Is  difficult  to  correlate  ZPP  levels 
With  environmental  exposure  and  there  is  some  variation  of  response  wn  ; 
.mil  sex  Nevertheless,  the  ZPP  promises  to  be  an  Important  diagnostic  test  for 
the  early  detection  of  lead  toxicity  and  its  value  will  increase  as  more  data  is 
Collected  regarding  Its  relationship  to  other  manifestations  of  lead  poisoning. 

Levels  of  delta  aminolevulinic  acid  (ALA1  in  the  urine  are  also  used  as  a 
measure  of  lead  exposure,  increasing  concentrations  of  ALA  are  believed  lo 

result  from  the  inhibition  of  the  enzyme  delta-amiimlevulinu  acid  d<  hydrase 
IAI-A  I))  Although  the  test  is  relatively  easy  to  perform,  inexpensive,  and 
rapid,  the  disadvantages  include  variability  in  results,  the  necessity  to  colled 
a  complete  24  hour  urine  sample  which  has  a  specific  gravity  greater  than 
1.010.  and  also  the  fact  that  ALA  decomposes  in  the  presence  ol  light. 

The  pattern  of  porphyrin  excretion  in  the  urine  can  also  be  helpful  in  Iden- 
tifying lead  Intoxication,  With  lead  poisoning,  the  urine  concentrations  of 
coproporphyrins  I  and  II,  porphobilinogen  and  uroporphyrin  1  rise.  The  most 
important  increase,  however,  is  that  of  coproporphyrin  111:  levels  may  exceed 
5,000  ng/1  In  the  urine  in  lead  poisoned  individuals,  but  its  correlation  with 
blood  lead  levels  and  ZPP  are  not  as  good  as  those  of  ALA.  Increases  in  urinary 
porphyrins  are  not  diagnostic  of  lead  toxicity  and  may  be  seen  in  porphyria, 
some  liver  diseases,  and  in  patients  with  high  reticulocyte  counts. 

Summary.  The  Occupational  Safety  and  Health  Administration's  interim  stan- 
dard for  inorganic  lead  in  the  construction  industry  places  significant  emphasis 
on  the  medical  surveillance  of  all  workers  exposed  to  levels  of  inorganic  lead 
above  30  (ig/nr'TWA.  The  physician  has  a  fundamental  role  in  this  surveillance 
program,  and  in  the  operation  of  the  medical  removal  protection  program. 

Even  with  adequate  worker  education  on  the  adverse  health  effects  of  lead 
and  appropriate  training  in  work  practices,  personal  hygiene  and  other 
control  measures,  the  physician  has  a  primary  responsibility  for  evaluating 
potential  lead  toxicity  in  the  worker.  It  is  only  through  a  careful  and  detailed 
medical  and  work  history,  a  complete  physical  examination  and  appropriate 
laboratory  testing  that  an  accurate  assessment  can  be  made.  Many  of  the 
adverse  health  effects  of  lead  toxicity  are  either  irreversible  or  only  partially 
reversible  and  therefore  early  detection  of  disease  is  very  important. 

This  document  outlines  the  medical  monitoring  program  as  defined  by 
the  occupational  safety  and  health  standard  for  inorganic  lead.  It  reviews 
the  adverse  health  effects  of  lead  poisoning  and  describes  the  important 
elements  of  the  history  and  physical  examinations  as  they  relate  to  these 
adverse  effects.  Finally,  the  appropriate  laboratory  testing  for  evaluating 
lead  exposure  and  toxicity  is  presented. 

It  is  hoped  that  this  review  and  discussion  will  give  the  physician  a  better 
understanding  of  the  OSHA  standard  with  the  ultimate  goal  of  protecting  the 
health  and  well-being  of  the  worker  exposed  to  lead  under  his  or  her  care. 

(58  FR  26627.  May  4.  1993,  as  amended  at  58  FR  34218,  June  24.  1993; 
61  FR  5510.  Feb.  13.  1996:  63  FR  1296.  Jan.  8.  1998] 

§1926.64  Process  safety  management 
of  highly  hazardous  chemicals. 

Purpose.  This  section  contains  requirements  for  preventing  or  minimizing  the 
consequences  of  catastrophic  releases  of  toxic,  reactive,  flammable,  or  explosive 
chemicals.  These  releases  may  result  in  toxic,  fire  or  explosion  hazards. 


1926. 64(a)  Application.  (1)  llils  set  Hon  applies  to  the  following 

1986.64(a)(1)  A  process  which  Involves  a  chemical  at  oi  rifled 

threshold  quantities  listed  in  Appendix  A  to  this  sec  Hon; 

I926.64(a)(ii)  a  pun  ess  whii  h  involves  a  flammabli  liquid  •  .■  u-is  (as  defined 

..i  this  part)  "ii  mi.  in  one  lot  i n,  In  .i  quantity  ol  10.000 

pound  '  foi 

1926.64(a)(il|(A)  llydioi  .11  lion  fuels  used  solely  foi  WOTkplfll  1  1  oiisiiinpllou 

.is  .1  fuel  |.  g    prop used  foi  ■  omfori  heating,  gasoline  for  vehicle  refu 

eilng),  11  sik  ii  iiuis  are  nol  .1  pari  ..i  i  proi  eas  i  ontalning  snothei  highly 
hazardous  ■  hemlcal  covered  by  this  si. mil. mi; 

i926.64(a)(ii)(B)  Flammable  liquids  stored  In  atmospherii  tanks  01  trana 

in  n  1 1  w  1  in  ii  .in  kept  in  low  the rmal  boiling  point  without  benefit  ol 

iiniiix  Hon, 

1926.64(a)(2)  This  section  does  not  apply  to 

I926.64(a)(2)(i)  Retail  facilities; 

1926.64(a)(2)(ii)  OH  or  gas  well  dull'  or. 

I926.64(a)(2)(iii)  Normally  unoccupied  remote  fai  Uitles 

1926.64(b)  Definitions.  Atmospheric  tank  means  a  storage  tank  which  has 
been  designed  to  operate  at  pressures  from  atmospherii  through  0.5  p.s.l.g 
(pounds  per  square  inch  gauge.  3.45  Kpa). 

I  ;ml  mi  1  point  means  the  boiling  point  of  a  liquid  at  a  pressure  of  14.7  pounds 
per  square  inch  absolute  (p.s.i.a.)  (760  mm).  For  the  purposes  ol  this 
section,  where  an  accurate  boiling  point  is  unavailable  for  the  material  In 
question,  or  for  mixtures  which  do  not  have  a  constant  boiling  point,  the  10 
ii  point  of  a  distillation  performed  In  accordance  with  the  Standard 
Method  of  Test  for  Distillation  of  Petroleum  Products.  ASTM  D-86-62.  may 
be  used  as  the  boiling  point  of  the  liquid. 

Catastrophic  release  means  a  major  uncontrolled  emission,  fire,  or  explosion, 
involving  one  or  more  highly  hazardous  chemicals,  that  presents  serious 
danger  to  employees  in  the  workplace. 

Facility  means  the  buildings,  containers  or  equipment  which  contain 
a  process. 

Highly  hazardous  chemical  means  a  substance  possessing  toxic,  reactive,  flam- 
mable, or  explosive  properties  and  specified  by  paragraph  (a)(  1 )  of  this  section. 

Hot  work  means  work  involving  electric  or  gas  welding,  cutting,  brazing,  or 
similar  flame  or  spark- producing  operations. 

Normally  unoccupied  remote  facility  means  a  facility  which  is  operated. 
maintained  or  serviced  by  employees  who  visit  the  facility  only  periodically 
to  check  its  operation  and  to  perform  necessary'  operating  or  maintenance 
tasks.  No  employees  are  permanently  stationed  at  the  facility.  Facilities 
meeting  this  definition  are  not  contiguous  with,  and  must  be  geographically 
remote  from  all  other  buildings,  processes  or  persons. 

Process  means  any  activity  involving  a  highly  hazardous  chemical  including 
any  use,  storage,  manufacturing,  handling,  or  the  on-site  movement  of  such 
chemicals,  or  combination  oi  these  activities.  For  purposes  of  this  definition, 
any  group  of  vessels  which  are  interconnected  and  separate  vessels  which 
are  located  such  that  a  highly  hazardous  chemical  could  be  involved  in  a 
potential  release  shall  be  considered  a  single  process. 

Replacement  in  kind  means  a  replacement  which  satisfies  the  design 
specification. 

Trade  secret  means  any  confidential  formula,  pattern,  process,  device,  infor- 
mation or  compilation  of  information  that  is  used  in  an  employer's  business, 
and  that  gives  the  employer  an  opportunity  to  obtain  an  advantage  over 
competitors  who  do  not  know  or  use  it.  Appendix  D  contained  in  §1926.59 
sets  out  the  criteria  to  be  used  in  evaluating  trade  secrets. 

1926.64(c)  Employee  participation.  (1)  Employers  shall  develop  a  written 
plan  of  action  regarding  the  implementation  of  the  employee  participation 
required  by  this  paragraph. 

1 926.64(c)(2)  Employers  shall  consult  with  employees  and  their  representatives 
on  the  conduct  and  development  of  process  hazards  analyses  and  on  the  devel- 
opment of  the  other  elements  of  process  safety  management  in  this  standard. 

1 926.64(c)(3)  Employers  shall  provide  to  employees  and  their  representatives 
access  to  process  hazard  analyses  and  to  all  other  information  required  to 
be  developed  under  this  standard. 

1926.64(d)  Process  safety  information.  In  accordance  with  the  schedule 
set  forth  in  paragraph  (e)(1)  of  this  section,  the  employer  shall  complete  a 
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compilation  of  written  process  safety  information  before  conducting  any 
process  hazard  analysis  required  by  the  standard.  The  compilation  of 
written  process  safety  information  is  to  enable  the  employer  and  the  em- 
ployees involved  in  operating  the  process  to  identify  and  understand  the 
hazards  posed  by  those  processes  involving  highly  hazardous  chemicals. 
This  process  safety  information  shall  include  information  pertaining  to 
the  hazards  of  the  highly  hazardous  chemicals  used  or  produced  by  the 
process,  information  pertaining  to  the  technology  of  the  process,  and 
information  pertaining  to  the  equipment  in  the  process. 

1926.64(d)(1)  Information  pertaining  to  the  hazards  of  the  highly  haz- 
ardous chemicals  in  the  process.  This  information  shall  consist  of  at 
least  the  following: 

1926.64(d)(1)(i)  Toxicity  information; 

1926.64(d)(1)(H)  Permissible  exposure  limits: 

1926.64(d)(1)(iii)  Physical  data; 

1926.64(d)(1)(iv)  Reactivity  data: 

1926.64(d)(1)(v)  Corrosivlty  data; 

1926.64(d)(1)(vi)  Thermal  and  chemical  stability  data;  and 

1926.64(d)(1)(vii)  Hazardous  effects  of  inadvertent  mixing  of  different 
materials  that  could  foreseeably  occur. 

NOTE:  Material  Safety  Data  Sheets  meeting  the  requirements  of  29  CFR 
1926.59(g)  may  be  used  to  comply  with  this  requirement  to  the  extent 
they  contain  the  information  required  by  this  subparagraph. 

1926.64(d)(2)  Information  pertaining  to  the  technology  of  the  process,  (i) 
Information  concerning  the  technology  of  the  process  shall  include  at 
least  the  following: 

1 926.64(d)(2)(i)(A)  A  block  flow  diagram  or  simplified  process  flow  diagram 
(see  Appendix  B  to  this  section); 

1926.64(d)(2)(i)(B)  Process  chemistry; 

1926.64(d)(2)(i)(C)  Maximum  intended  inventory: 

1 926.64(d)(2)(i)(D)  Safe  upper  and  lower  limits  for  such  items  as  tempera- 
tures, pressures,  flows  or  compositions;  and, 

1926.64(d)(2)(i)(E)  An  evaluation  of  the  consequences  of  deviations,  in- 
cluding those  affecting  the  safety  and  health  of  employees. 

1926.64(d)(2)(ii)  Where  the  original  technical  information  no  longer  ex- 
ists, such  information  may  be  developed  in  conjunction  with  the  process 
hazard  analysis  in  sufficient  detail  to  support  the  analysis. 

1 926.64(d)(3)  Information  pertaining  to  the  equipment  in  the  process,  (i) 
Information  pertaining  to  the  equipment  in  the  process  shall  include: 

1926.64(d)(3)(i)(A)  Materials  of  construction; 

1926.64(d)(3)(i)(B)  Piping  and  instrument  diagrams  (P&lD's): 

1926.64(d)(3)(i)(C)  Electrical  classification; 

1926.64(d)(3)(i)(D)  Relief  system  design  and  design  basis; 

1926.64(d)(3)(i)(E)  Ventilation  system  design; 

1926.64(d)(3)(i)(F)  Design  codes  and  standards  employed; 

1926.64(d)(3)(i)(G)  Material  and  energy  balances  for  processes  built  after 
May  26,  1992;  and. 

1926.64(d)(3)(i)(H)  Safety  systems  (e.g.,  interlocks,  detection  or  sup- 
pression systems). 

1926.64(d)(3)(H)  The  employer  shall  document  that  equipment  complies 
with  recognized  and  generally  accepted  good  engineering  practices. 

1926.64(d)(3)(iii)  For  existing  equipment  designed  and  constructed 
in  accordance  with  codes,  standards,  or  practices  that  are  no  longer 
in  general  use.  the  employer  shall  determine  and  document  that  the 
equipment  is  designed,  maintained,  inspected,  tested,  and  operating 
in  a  safe  manner. 

1926.64(e)  Process  hazard  analysis.  (1)  The  employer  shall  perform  an 
initial  process  hazard  analysis  (hazard  evaluation)  on  processes  covered 
by  this  standard.  The  process  hazard  analysis  shall  be  appropriate  to  the 
complexity  of  the  process  and  shall  identify,  evaluate,  and  control  the  haz- 
ards involved  in  the  process.  Employers  shall  determine  and  document  the 
priority  order  for  conducting  process  hazard  analyses  based  on  a  rationale 
which  includes  such  considerations  as  extent  of  the  process  hazards,  num- 


ber of  potentially  affected  employees,  age  of  the  process,  and  operating 
history  of  the  process.  The  process  hazard  analysis  shall  be  conducted  as 
soon  as  possible,  but  not  later  than  the  following  schedule: 

1926.64(e)(1)(i)  No  less  than  25  percent  of  the  initial  process  hazards 
analyses  shall  be  completed  by  May  26.  1994; 

1926.64(e)(1)(H)  No  less  than  50  percent  of  the  initial  process  hazards 
analyses  shall  be  completed  by  May  26,  1995; 

1926.64(e)(1)(iii)  No  less  than  75  percent  of  the  initial  process  hazards 
analyses  shall  be  completed  by  May  26.  1996: 

1926.64(e)(1)(iv)  All  initial  process  hazards  analyses  shall  be  completed 
by  May  26.  1997. 

1926.64(e)(1)(v)  Process  hazards  analyses  completed  after  May  26.  1987 
which  meet  the  requirements  of  this  paragraph  are  acceptable  as  initial 
process  hazards  analyses.  These  process  hazard  analyses  shall  be  up- 
dated and  revalidated,  based  on  their  completion  date,  in  accordance 
with  paragraph  (e)(6)  of  this  standard. 

1 926.64(e)(2)  The  employer  shall  use  one  or  more  of  the  following  meth- 
odologies that  are  appropriate  to  determine  and  evaluate  the  hazards  of 
the  process  being  analyzed. 

1926.64(e)(2)(i)  What-If; 

1926.64(e)(2)(H)  Checklist; 

1 926.64(e)(2)(iii)  What-If/Checklist; 

1926.64(e)(2)(iv)  Hazard  and  Operability  Study  (HAZOP); 

1926.64(e)(2)(v)  Failure  Mode  and  Effects  Analysis  (FMEA); 

1926.64(e)(2)(vi)  Fault-Tree  Analysis:  or 

1926.64(e)(2)(vii)  An  appropriate  equivalent  methodology. 

1926.64(e)(3)  The  process  hazard  analysis  shall  address: 

1926.64(e)(3)(i)  The  hazards  of  the  process; 

1926.64(e)(3)(H)  The  identification  of  any  previous  incident  which  had  a 
likely  potential  for  catastrophic  consequences  in  the  workplace; 

1926.64(e)(3)(iii)  Engineering  and  administrative  controls  applicable  to 
the  hazards  and  their  interrelationships  such  as  appropriate  applica- 
tion of  detection  methodologies  to  provide  early  warning  of  releases. 
(Acceptable  detection  methods  might  include  process  monitoring  and 
control  instrumentation  with  alarms,  and  detection  hardware  such  as 
hydrocarbon  sensors.): 

1926.64(e)(3)(iv)  Consequences  of  failure  of  engineering  and  adminis- 
trative controls; 

1926.64(e)(3)(v)  Facility  siting; 

1926.64(e)(3)(vi)  Human  factors;  and 

1 9  26 .  64(e)(3)  (vi  i)  A  qualitative  evaluation  of  a  range  of  the  possible  safety 
and  health  effects  of  failure  of  controls  on  employees  in  the  workplace. 

1 926.64(e)(4)  The  process  hazard  analysis  shall  be  performed  by  a  team  with 
expertise  in  engineering  and  process  operations,  and  the  team  shall  include  at 
least  one  employee  who  has  experience  and  knowledge  specific  to  the  process 
being  evaluated.  Also,  one  member  of  the  team  must  be  knowledgeable  in 
the  specific  process  hazard  analysis  methodology  being  used. 

1926.64(e)(5)  The  employer  shall  establish  a  system  to  promptly  address 
the  team's  findings  and  recommendations;  assure  that  the  recommend- 
ations are  resolved  in  a  timely  manner  and  that  the  resolution  is  doc- 
umented; document  what  actions  are  to  be  taken;  complete  actions  as 
soon  as  possible:  develop  a  written  schedule  of  when  these  actions  are  to 
be  completed;  communicate  the  actions  to  operating,  maintenance  and 
other  employees  whose  work  assignments  are  in  the  process  and  who 
may  be  affected  by  the  recommendations  or  actions. 

1 926.64(e)(6)  At  least  every  five  (5)  years  after  the  completion  of  the  initial 
process  hazard  analysis,  the  process  hazard  analysis  shall  be  updated 
and  revalidated  by  a  team  meeting  the  requirements  in  paragraph  (e)(4) 
of  this  section,  to  assure  that  the  process  hazard  analysis  is  consistent 
with  the  current  process. 

1926.64(e)(7)  Employers  shall  retain  process  hazards  analyses  and  up- 
dates or  revalidations  for  each  process  covered  by  this  section,  as  well  as 
the  documented  resolution  of  recommendations  described  in  paragraph 
(e)(5)  of  this  section  for  the  life  of  the  process. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


1920.64(0  Operating  procedures.  (1)The  employe)  thai]  develop  and  I ■  1 1 
i ill  i iimi  written  operating nrnwwhirwt thai  provide  deer  lrwtructions  tar  safety 
( i ii H in<  ting  activities  involved  In  each  covered  proceai  oonalatenl  with  c  1  ■< - 
prooeaa  safety  Information  and  shall  address  al  leaal  the  following  elementa 

i926.64(f)(i)(o  Steps  i"i  eat  i>  operating  phase 

1 926.64(0(1  |(0(A)  Initial  startup: 

1926.64(0(D(I)(B)  Normal  operations: 

1 926.64(0(1  )(i)(C)  Temporal]  opt  ration 

1 926.64(0(1  )(i)(D)  Emergency  shutdown  Including  the  conditions  Linda 
which  emergency  shutdown  la  required,  and  the  assignment  "i  shutdown 
responsibility  to  qualified  operators  to  ensure  thai  emergency  shutdown  is 
executed  In  a  safe  and  timely  manna 

1926. 64(0(1)(i)(E)  K us: 

i926.64(0(i)(i)(F)  Normal  shutdown;  and. 

1926.64(0(1)(i)(G)  Startup  following  a  turnaround,  or  after  an  emergi  ncj 

shutdown 

1 926.64(0(1  )(li)  Operating  limits: 

1 926.64(0(1  )(il)(A)  Consequences  of  deviation;  and 

1 926.64(0(1  )(ii)(B)  Steps  required  to  correct  or  avoid  deviation. 

1 926.64(0(1  )(iii)  Safety  and  health  considerations: 

1 926.64(0(1  )(iii)(A)  Properties  of.  and  hazards  presented  by.  the  chemicals 
used  in  the  process: 

1926.64(0(1)(iii)(B)  Precautions  necessary  to  prevent  exposure.  Including  engi- 
neering  controls,  administrative  controls,  and  personal  protective  equipment: 

1 926.64(0(1  )(iii)(C)  Control  measures  to  be  taken  if  physical  contact  or 
airborne  exposure  occurs: 

1926.64(0(1)(iii)(D)  Quality  control  for  raw  materials  and  control  of  haz- 
ardous chemical  inventor},'  levels;  and. 

1 926.64(0(1  )(iii)(E)  Any  special  or  unique  hazards. 

1 926.64(0(1)0 v)  Safety  systems  and  their  functions. 

1926.64(0(2)  Operating  procedures  shall  be  readily  accessible  to  employees 
who  work  In  or  maintain  a  process. 

1926.64(0(3)  The  operating  procedures  shall  be  reviewed  as  often  as  nec- 
essary to  assure  that  they  reflect  current  operating  practice,  including 
changes  that  result  from  changes  in  process  chemicals,  technology,  and 
equipment,  and  changes  to  facilities.  The  employer  shall  certify  annually 
that  these  operating  procedures  are  current  and  accurate. 

1 926.64(0(4)  The  employer  shall  develop  and  implement  safe  work  practices 
to  provide  for  the  control  of  hazards  during  operations  such  as  lockout/ 
tagout:  confined  space  entry:  opening  process  equipment  or  piping;  and 
control  over  entrance  into  a  facility  by  maintenance,  contractor,  laboratory, 
or  other  support  personnel.  These  safe  work  practices  shall  apply  to  em- 
ployees and  contractor  employees. 

1926.64(g)  Training — (1)  Initial  training,  (i)  Each  employee  presently 
involved  in  operating  a  process,  and  each  employee  before  being  involved 
in  operating  a  newly  assigned  process,  shall  be  trained  in  an  overview  of 
the  process  and  in  the  operating  procedures  as  specified  in  paragraph  (f) 
of  this  section.  The  training  shall  include  emphasis  on  the  specific  safety 
and  health  hazards,  emergency  operations  including  shutdown,  and  safe 
work  practices  applicable  to  the  employee's  job  tasks. 

1926.64(g)(1)(n)  In  lieu  of  initial  training  for  those  employees  already  involved 
in  operating  a  process  on  May  26.  1992.  an  employer  may  certify  in  writing  that 
the  employee  has  the  required  knowledge,  skills,  and  abilities  to  safely  carry 
out  the  duties  and  responsibilities  as  specified  in  the  operating  procedures. 

1926.64(g)(2)  Refresher  training.  Refresher  training  shall  be  provided  at 
least  every  three  years,  and  more  often  if  necessary,  to  each  employee  in- 
volved in  operating  a  process  to  assure  that  the  employee  understands  and 
adheres  to  the  current  operating  procedures  of  the  process.  The  employer, 
in  consultation  with  the  employees  involved  in  operating  the  process,  shall 
determine  the  appropriate  frequency  of  refresher  training. 

1926.64(g)(3)  Training  documentation.  The  employer  shall  ascertain  that 
each  employee  involved  in  operating  a  process  has  received  and  understood 
the  training  required  by  this  paragraph.  The  employer  shall  prepare  a  record 


win.  1 1  contains  the  identity  ol  the  employee,  the  date  of  training  and  the 
.  ,i  in  verify  thai  the  employee  understood  the  training 

1926.64(h)  Contractors — (i)  Applli  ation  i  aph  applies  to  i  on 

1 1  ai  tore  performing  malnteni oi  n  pati   turnaround,  majoi  renovation 

■  laity  work  on  or  adjacent  i"  a  covt  red  process  n  does  nol  apply  to 
contractors  providing  Incidental  services  which  do  nol  Influence  prooeaa 
safety,  si  ii  h  as  |anltorla1  work  ii«><i  and  dunk  services,  laundry,  delivery 
or  other  supply  services 

1926.64(h)(2)  Employe)  nmponalbOitiea.  (I)  The  employer,  when  selecting  a 
contractor,  shall  obtain  and  evaluate  Information  regarding  the  iontr.ni 

employer's  salcty  pcrlnrmani  r  ami  programs. 

1926.64(h)(2)(ii)Thc  employer  shall  Inform  contract  employers  ol  the  known 
potential  lire,  explosion,  or  loxli  release  lia/auls  i>  late  d  to  tin  I  outr.ic tor's 
WO)  k  and  the  process. 

1926.64(h)(2)(iii)  The  employer  shall  explain  to  contract  employers  the  ap- 
plicable provisions  of  the  emergency  anion  plan  required  by  paragraph  In] 

of  this  section. 

1926.64(h)(2)(iv)  The  employer  shall  develop  and  implement  safe  work 
practices  consistent  with  paragraph  (f)(4)  of  this  section,  to  control  the 
entrance,  presence  and  exit  of  contract  employers  and  contract  employees 
In  covered  process  areas. 

1926.64(h)(2)(v)  The  employer  shall  periodically  evaluate  the  performance 
of  contract  employers  in  fulfilling  their  obligations  as  specified  in  paragraph 
(h)(3)  of  this  section. 

1926.64(h)(2)(vi)  The  employer  shall  maintain  a  contract  employee  injury 
and  illness  log  related  to  the  contractor's  work  in  process  areas. 

1926.64(h)(3)  Contract  employer  responsibilities,  (i)  The  contract  employer 
shall  assure  that  each  contract  employee  is  trained  In  the  work  practices 
necessary  to  safely  perform  his/her  Job. 

1926.64(h)(3)(ii)  The  contract  employer  shall  assure  that  each  contract 
employee  is  instructed  in  the  known  potential  fire,  explosion,  or  toxic  re- 
lease hazards  related  to  his/her  job  and  the  process,  and  the  applicable 
provisions  of  the  emergency  action  plan. 

1926.64(h)(3)(iii)  The  contract  employer  shall  document  that  each  contract 
employee  has  received  and  understood  the  training  required  by  this  para- 
graph. The  contract  employer  shall  prepare  a  record  which  contains  the 
identity  of  the  contract  employee,  the  date  of  training,  and  the  means  used 
to  verify  that  the  employee  understood  the  training. 

1926.64(h)(3)(iv)  The  contract  employer  shall  assure  that  each  contract 
employee  follows  the  safety  rules  of  the  facility  including  the  safe  work 
practices  required  by  paragraph  (0(4)  of  this  section. 

1926.64(h)(3)(v)  The  contract  employer  shall  advise  the  employer  of  any 
unique  hazards  presented  by  the  contract  employer's  work,  or  of  any  haz- 
ards found  by  the  contract  employer's  work. 

1926.64(0  Pre-startup  safety  review.  (1)  The  employer  shall  perform  a 
pre-startup  safety  review  for  new  facilities  and  for  modified  facilities  when 
the  modification  is  significant  enough  to  require  a  change  in  the  process 
safety  information. 

1926.64(i)(2)  The  pre-startup  safety  review  shall  confirm  that  prior  to  the 
introduction  of  highly  hazardous  chemicals  to  a  process: 

1926.64(i)(2)(i)  Construction  and  equipment  is  in  accordance  with  design 
specifications; 

1926.64(i)(2)(ii)  Safety,  operating,  maintenance,  and  emergency  procedures 
are  in  place  and  are  adequate; 

1926.64(i)(2)(iii)  For  new  facilities,  a  process  hazard  analysis  has  been 
performed  and  recommendations  have  been  resolved  or  implemented 
before  startup;  and  modified  facilities  meet  the  requirements  contained  in 
management  of  change,  paragraph  (1). 

1926.64(i)(2)(iv)  Training  of  each  employee  involved  in  operating  a  process 
has  been  completed. 

1 926.64(j)  Mechanical  integrity — (1)  Application.  Paragraphs  (j)(2)  through 
(j)(6)  of  this  section  apply  to  the  following  process  equipment: 

1926.64(j)(1)(i)  Pressure  vessels  and  storage  tanks: 

1926.64(j)(1)(ii)  Piping  systems  (including  piping  components  such  as 
valves) : 

1926.64(j)(1)(iii)  Relief  and  vent  systems  and  devices: 
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1926.64(j)(1)(iv)  Emergency  shutdown  systems: 

1926.64(j)(1)(v)  Controls  (including  monitoring  devices  and  sensors, 
alarms,  and  interlocks)  and. 

1926.64(j)(1)(vi)  Pumps. 

1926.64(j)(2)  Written  procedures.  The  employer  shall  establish  and  im- 
plement written  procedures  to  maintain  the  on-going  integrity  of  process 
equipment. 

1926.64(j)(3)  Training  for  process  maintenance  activities.  The  employer 
shall  train  each  employee  involved  in  maintaining  the  on-going  integrity 
of  process  equipment  in  an  overview  of  that  process  and  its  hazards  and 
in  the  procedures  applicable  to  the  employee's  job  tasks  to  assure  that 
the  employee  can  perform  the  job  tasks  in  a  safe  manner. 

I926.64(j)(4)  Inspection  and  testing,  (i)  Inspections  and  tests  shall  be 
performed  on  process  equipment. 

1 926.64(j)(4)(ii)  Inspection  and  testing  procedures  shall  follow  recognized 
and  generally  accepted  good  engineering  practices. 

1926.64(j)(4)(iii)  The  frequency  of  inspections  and  tests  of  process  equip- 
ment shall  be  consistent  with  applicable  manufacturers'  recommendations 
and  good  engineering  practices,  and  more  frequently  if  determined  to  be 
necessary  by  prior  operating  experience. 

1 926.64(j)(4)(iv)  The  employer  shall  document  each  inspection  and  test  that 
has  been  performed  on  process  equipment.  The  documentation  shall  iden- 
tify the  date  of  the  inspection  or  test,  the  name  of  the  person  who  performed 
the  inspection  or  test,  the  serial  number  or  other  identifier  of  the  equip- 
ment on  which  the  inspection  or  test  was  performed,  a  description  of  the 
inspection  or  test  performed,  and  the  results  of  the  inspection  or  test. 

1 926.64(j)(5)  Equipment  deficiencies.  The  employer  shall  correct  deficiencies 
in  equipment  that  are  outside  acceptable  limits  (defined  by  the  process  safety 
information  in  paragraph  (d)  of  this  section)  before  further  use  or  in  a  safe  and 
timely  manner  when  necessary  means  are  taken  to  assure  safe  operation. 

1 926.64(j)(6)  Quality  assurance,  (i)  In  the  construction  of  new  plants  and 
equipment,  the  employer  shall  assure  that  equipment  as  it  is  fabricated 
is  suitable  for  the  process  application  for  which  they  will  be  used. 

1926.64(j)(6)(ii)  Appropriate  checks  and  inspections  shall  be  performed 
to  assure  that  equipment  is  installed  properly  and  consistent  with  design 
specifications  and  the  manufacturer's  instructions. 

1926.64(j)(6)(iii)  The  employer  shall  assure  that  maintenance  materials, 
spare  parts  and  equipment  are  suitable  for  the  process  application  for 
which  they  will  be  used. 

1926.64(k)  Hot  work  permit.  (1)  The  employer  shall  issue  a  hot  work 
permit  for  hot  work  operations  conducted  on  or  near  a  covered  process. 

1926.64(k)(2)  The  permit  shall  document  that  the  fire  prevention  and 
protection  requirements  in  29  CFR  1926.352  have  been  implemented 
prior  to  beginning  the  hot  work  operations;  it  shall  indicate  the  date(s) 
authorized  for  hot  work:  and  identify  the  object  on  which  hot  work  is  to 
be  performed.  The  permit  shall  be  kept  on  file  until  completion  of  the  hot 
work  operations. 

1926.64(1)  Management  of  change.  (1)  The  employer  shall  establish 
and  implement  written  procedures  to  manage  changes  (except  for  "re- 
placements in  kind")  to  process  chemicals,  technology,  equipment,  and 
procedures:  and.  changes  to  facilities  that  affect  a  covered  process. 

1 926. 64(l)(2)  The  procedures  shall  assure  that  the  following  considerations 
are  addressed  prior  to  any  change: 

1926.64(l)(2)(i)  The  technical  basis  for  the  proposed  change; 

1926.64(l)(2)(ii)  Impact  of  change  on  safety  and  health; 

1926.64(l)(2)(iii)  Modifications  to  operating  procedures; 

1926.64(l)(2)(iv)  Necessary  time  period  for  the  change;  and, 

1926.64(l)(2)(v)  Authorization  requirements  for  the  proposed  change. 

1 926.64(l)(3)  Employees  involved  in  operating  a  process  and  maintenance 
and  contract  employees  whose  job  tasks  will  be  affected  by  a  change  in  the 
process  shall  be  informed  of,  and  trained  in,  the  change  prior  to  start-up 
of  the  process  or  affected  part  of  the  process. 

1 926.64(l)(4)  If  a  change  covered  by  this  paragraph  results  in  a  change  in 
the  process  safety  information  required  by  paragraph  (d)  of  this  section, 
such  information  shall  be  updated  accordingly. 


1 926.64(0(5)  If  a  change  covered  by  this  paragraph  results  in  a  change 
in  the  operating  procedures  or  practices  required  by  paragraph  (0  of  this 
section,  such  procedures  or  practices  shall  be  updated  accordingly. 

1926.64(m)  Incident  investigation.  (1)  The  employer  shall  investigate 
each  incident  which  resulted  in.  or  could  reasonably  have  resulted  in  a 
catastrophic  release  of  highly  hazardous  chemical  in  the  workplace. 

1 926.64(m)(2)  An  incident  investigation  shall  be  initiated  as  promptly  as 
possible,  but  not  later  than  48  hours  following  the  incident. 

1926.64(m)(3)  An  incident  investigation  team  shall  be  established  and 
consist  of  at  least  one  person  knowledgeable  in  the  process  involved, 
including  a  contract  employee  if  the  incident  involved  work  of  the  con- 
tractor, and  other  persons  with  appropriate  knowledge  and  experience 
to  thoroughly  investigate  and  analyze  the  incident. 

1 926.64(m)(4)  A  report  shall  be  prepared  at  the  conclusion  of  the  inves- 
tigation which  includes  at  a  minimum: 

1926.64(m)(4)(0  Date  of  incident; 

i926.64(m)(4)(ii)  Date  investigation  began: 

1926.64(m)(4)(iii)  A  description  of  the  incident: 

1 926.64(m)(4)(iv)  The  factors  that  contributed  to  the  incident:  and. 

1926.64(m)(4)(v)  Any  recommendations  resulting  from  the  investigation. 

1 926.64(m)(5)  The  employer  shall  establish  a  system  to  promptly  address 
and  resolve  the  incident  report  findings  and  recommendations.  Reso- 
lutions and  corrective  actions  shall  be  documented. 

1926.64(m)(6)  The  report  shall  be  reviewed  with  all  affected  personnel 
whose  job  tasks  are  relevant  to  the  incident  findings  including  contract 
employees  where  applicable. 

1926.64(m)(7)  Incident  investigation  reports  shall  be  retained  for 
five  years. 

1926.64(n)  Emergency  planning  and  response.  The  employer  shall 
establish  and  implement  an  emergency  action  plan  for  the  entire  plant 
in  accordance  with  the  provisions  of  29  CFR  1926.35(a).  In  addition, 
the  emergency  action  plan  shall  include  procedures  for  handling  small 
releases.  Employers  covered  under  this  standard  may  also  be  subject  to 
the  hazardous  waste  and  emergency  response  provisions  contained  in 
29  CFR  1926.65(a).  (p)  and  (q). 

1926.64(o)  Compliance  audits.  (1)  Employers  shall  certify  that  they  have 
evaluated  compliance  with  the  provisions  of  this  section  at  least  every 
three  years  to  verify  that  the  procedures  and  practices  developed  under 
the  standard  are  adequate  and  are  being  followed. 

1926.64(o)(2)  The  compliance  audit  shall  be  conducted  by  at  least  one 
person  knowledgeable  in  the  process. 

1926.64(o)(3)  A  report  of  the  findings  of  the  audit  shall  be  developed. 

1 926.64(o)(4)  The  employer  shall  promptly  determine  and  document  an 
appropriate  response  to  each  of  the  findings  of  the  compliance  audit,  and 
document  that  deficiencies  have  been  corrected. 

1 926.64(o)(5)  Employers  shall  retain  the  two  (2)  most  recent  compliance 
audit  reports. 

1 926.64(p)  Trade  secrets.  (1 )  Employers  shall  make  all  information  nec- 
essary to  comply  with  the  section  available  to  those  persons  responsible 
for  compiling  the  process  safety  information  (required  by  paragraph  (d) 
of  this  section) ,  those  assisting  in  the  development  of  the  process  hazard 
analysis  (required  by  paragraph  (e)  of  this  section) .  those  responsible  for 
developing  the  operating  procedures  (required  by  paragraph  (fl  of  this  sec- 
tion), and  those  involved  in  incident  investigations  (required  by  paragraph 
(m)  of  this  section),  emergency  planning  and  response  (paragraph  (n)  of 
this  section)  and  compliance  audits  (paragraph  (o)  of  this  section)  without 
regard  to  possible  trade  secret  status  of  such  information. 

1 926.64(p)(2)  Nothing  in  this  paragraph  shall  preclude  the  employer  from 
requiring  the  persons  to  whom  the  information  is  made  available  under 
paragraph  (p)(l)  of  this  section  to  enter  into  confidentiality  agreements 
not  to  disclose  the  information  as  set  forth  in  29  CFR  1926.59. 

1926.64(p)(3)  Subject  to  the  rules  and  procedures  set  forth  in  29  CFR 
1926.59(f)(1)  through  (12).  employees  and  their  designated  represent- 
atives shall  have  access  to  trade  secret  information  contained  within  the 
process  hazard  analysis  and  other  documents  required  to  be  developed 
by  this  standard. 
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Appendix  A  to  §1926.64 — List  of  Highly  Hazardous 
Chemicals,  Toxics  and  Reactlves  (Mandatory) 

ipencfa  contains  ■  <  Hating  oi  toodi  and  reactive  highly  hasardoui 

chemlcala  which  present  .1  poientini  im  .i  t.ii.isinipiiii  rvmi  .it  m  above 

iii.  i im  ahold  quantity. 


CHEMICAL  NAME 


CAS' 


TO' 


CHEMICAL  NAME 


CAS' 


Acetaldehydi                75-07-0 

a.  ic.i.-ui  (.'  Propenall 107-02-8 

Airvlvl  Chlorldr 814-68-6 

Aiivi  Chloride 107-05-1 

Mhl.u.iiiir                              107-1  1-9 

Alkylalumimmi*   Varies 

Ammonia.  Anhydrous 7664-41-7 

Ammonia  solution-. 

(.44%  ammonia  by  weight) 7664-41-7 

Ammonium  I'm  hloi.itc 7790-98-9 

Ammonium  Permanganate 7787-36-2 

Axalne  (also  called  Arsenic  Hydride) 7784-42-1 

Bls(Chloromethyl)  Ether 542-88-1 

Boron  Trichloride 10294-34-5 

Boron  TrUluoride 7637-07-2 

Bromine 7726-95-6 

Bromine  Chloride 13863-41-7 

Bromine  Pentalluorlde 7789-30-2 

Bromine  TrUluoride 7787-71-5 

3-Bromopropyne 

(also  called  Propargyl  Bromide) 106-96-7 

Butyl  Hydroperoxide  (Tertiary) 75-91-2 

Butyl  Perbenzoate  (Tertiary) 614-45-9 

Carbonyl  Chloride  (see  Phosgene) 75-44-5 

Carbonyl  Fluoride 353-50-4 

Cellulose  Nitrate 

(concentration  .  12.6%  nitrogen) 9004-70-0 

Chlorine 7782-50-5 

Chlorine  Dioxide 10049-04-4 

Chlorine  Pentralluoride 13637-63-3 

Chlorine  Trifluoride 7790-91-2 

Chlorodiethylaluminum 

(also  called  Dlethylaluminum  Chloride) 96-10-6 

l-Chloro-2.4-Dinitrobenzene 97-00-7 

Chloromethyl  Methyl  Ether 107-30-2 

Chloropicrtn 76-06-2 

Chloropicrin  and  Methyl  Bromide  mixture None 

Chloropicrtn  and  Methyl  Chloride  mixture None 

Cumene  Hydroperoxide 80-15-9 

Cyanogen 460-19-5 

Cyanogen  Chloride 506-77-4 

Cyanuric  Fluoride 675-14-9 

Diacetyl  Peroxide  (Concentration  .70%) 1 10-22-5 

Diazomethane 334-88-3 

Dibenzoyl  Peroxide 94-36-0 

Diborane 19287-45-7 

Dibutyl  Peroxide  (Tertiary) 1 10-05-4 

Dichloro  Acetylene 7572-29-4 

Dichlorosilane 4109-96-0 

Diethylzinc 557-20-0 

Diisopropyl  Peroxydicarbonate 105-64-6 

Dilauroyl  Peroxide 105-74-8 

Dimethyldichlorosilane 75-78-5 

Dimethylhydrazine.  1.1- 57-14-7 

Dimethylamine.  Anhydrous 124-40-3 

2.4-Dinitroaniline 97-02-9 

Ethyl  Methyl  Ketone  Peroxide 

(also  Methyl  Ethyl  Ketone  Peroxide; 

concentration  .60%) 1338-23-4 

Ethyl  Nitrite 109-95-5 

Ethylamine 75-04-7 


TO" 


2600 

150 

250 

1000 

1000 

5000 

10000 

15000 

500 

7500 

100 

100 

2500 

250 

1500 

1500 

2500 

15000 

100 
5000 
7500 

100 
2500 

2500 
1500 

1000 
1000 
1000 

5000 
5000 

500 

500 
1500 
1500 
5000 
2500 

500 

100 
5000 

500 
7500 

100 
5000 

250 
2500 
10000 
7500 
7500 
1000 
1000 
2500 
5000 


5000 
5000 
7500 


Ethylene  I  luorohydrtn 

Efhyte ride  

Bthylenelmlne    

Fluorine  

Formaldehyde  I  Formalin) 

I  'Ml. Ill  

Hr\. lllll'ilo.li  i  lone 

Hydrochloric  Ac  id.  Anhydrous 

HydroQuortc  Arid.  Anhydrous 

Hydrogen  Bromide 

Hydrogen  Chloride 

Hydrogen  Cyanide.  Anhydrous 

Hydrogen  Fluoride 

Hydrogen  Peroxide  (52%  by  weight  or  greater) . 

Hydrogen  Selenlde 

Hydrogen  Sulfide 

Hydroxylamlne 

Iron.  Pentacarbonyl 

Isopropylamine 

Ketene 

Methacrylaldehyde 

Methacryloyl  Chloride 

Methacryloyloxyethyl  Isocyanate 

Methyl  Acrylonltrile 

Methylamine.  Anhydrous 

Methyl  Bromide 

Methyl  Chloride 

Methyl  Chloroformate 

Methyl  Ethyl  Ketone  Peroxide 

(concentration  .60%) 

Methyl  Fluoroacetate 

Methyl  Fluorosulfate 

Methyl  Hydrazine 

Methyl  Iodide 

Methyl  Isocyanate 

Methyl  Mercaptan 

Methyl  Vinyl  Ketone 

Methyltrichlorosilane 

Nickel  Carbonyl  (Nickel  Tetracarbonyl) 

Nitric  Acid  (94.5%  by  weight  or  greater) 

Nitric  Oxide 

Nitroanlline  (para  Nitroanillne) 

Nitromethane 

Nitrogen  Dioxide 

Nitrogen  Oxides  (NO:  N02;  N20„:  N203) 

Nitrogen  Tetroxlde 

(also  called  Nitrogen  Peroxide) 

Nitrogen  Trifluoride 

Nitrogen  Trioxide 

Oleum  (65%  to  80%  by  weight: 

also  called  Fuming  Sulfuric  Acid) 

Osmium  Tetroxide 

Oxygen  Difluoride  (Fluorine  Monoxide) 

Ozone 

Pentaborane  

Peracetic  Acid  (concentration  .60% 

Acetic  Acid:  also  called  Peroxyacetic  Acid) .... 
Perchloric  Acid  (concentration 

.60%  by  weight) 

Perchloromethyl  Mercaptan 

Perchloryl  Fluoride 

Peroxyacetic  Acid  (concentration  .60% 

Acetic  Acid:  also  called  Peracetic  Acid) 

Phosgene  (also  called  Carbonyl  Chloride) 

Phosphine  (Hydrogen  Phosphide) 

Phosphorus  Oxychloride 

(also  called  Phosphoryl  Chloride) 


371 

75 

151 

7782 

50 

110 

684 

7647 

7664 

10035 

7647 

74 

7664 


62-0 
-21-8 
-56-4 

414 
-00-0 

00-9 
-16-2 
-01-0 
-39-3 
-10-6 
-01-0 
-90-8 
-39-3 


7722-84-1 

7783-07-5 

7783-06-4 

7803-49-8 

13463-40-6 

75-31-0 

463-51-4 

78-85-3 

920-46-7 

30674-80-7 

126-98-7 

74-89-5 

74-83-9 

74-87-3 

79-22-1 

1338-23-4 

453-18-9 

421-20-5 

60-34-4 

74-88-4 

624-83-9 

74-93-1 

79-84-4 

75-79-6 

13463-39-3 

7697-37-2 

10102-43-9 

100-01-6 

75-52-5 

10102-44-0 

10102-44-0 

10544-72-6 
7783-54-2 
10544-73-7 

8014-94-7 
20816-12-0 

7783-41-7 
10028-15-6 
19624-22-7 

79-21-0 

7601-90-3 

594-42-3 

7616-94-6 

79-21-0 

75-44-5 

7803-51-2 

10025-87-3 


100 
5000 
1000 
1000 
1000 

500 
5000 
5000 
1000 
5000 
5000 
1000 
1000 
7500 

150 
1500 
2500 

250 
5000 

100 
1000 

150 

100 

250 

1000 

2500 

15000 

500 

5000 
100 
100 
100 

7500 
250 

5000 
100 
500 
150 
500 
250 

5000 

2500 
250 
250 

250 

5000 

250 

1000 
100 
100 
100 
100 

1000 

5000 

150 

5000 

1000 

100 
100 

1000 
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CHEMICAL  NAME 


CAS* 


106-96-7 
627-3-4 

107-44-8 
7783-79-1 
7803-52-3 


Phosphorus  Trichloride 7719-12-2 

Phosphoryl  Chloride  (also  called 

Phosphorus  Oxychloride) 10025-87-3 

Propargyl  Bromide 

Propyl  Nitrate 

Sarin 

Selenium  Hexafluoride 

Stibine  (Antimony  Hydride) 

Sulfur  Dioxide  (liquid) 7446-09-5 

Sulfur  Pentafluoride 5714-22-7 

Sulfur  Tetrafluoride 7783-60-0 

Sulfur  Trioxide 

(also  called  Sulfuric  Anhydride) 7446-11-9 

Sulfuric  Anhydride 

(also  called  Sulfur  Trioxide) 7446-11-9 

Tellurium  Hexafluoride 7783-80-4 

Tetrafluoroethylene 116-14-3 

Tetrafluorohydrazine 10036-47-2 

Tetramethyl  Lead 75-74-1 

Thionyl  Chloride 7719-09 

Trichloro  (chloromethyl)  Silane 1558-25 

Trichloro  (dichlorophenyl)  Silane 27137-85 

Trichlorosilane 10025-78 

Trifluorochloroethylene 79-38 

Trimethyoxysilane 2487-90 


1000 

1000 
100 

2500 
100 

1000 
500 

1000 
250 
250 

1000 

1000 

250 

5000 

5000 

1000 

250 

100 

2500 

5000 

10000 

1500 


Chemical  Abstract  Service  Number. 

Threshold  Quantity  in  Pounds  (Amount  necessary  to  be  covered  by  this  standard). 

Appendix  B  to  §1926.64 — Block  Flow  Diagram 

and  Simplified  Process  Flow  Diagram  (Non-mandatory) 


EXAMPLE  OF  A  BLOCK  FLOW  DIAGRAM 
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EXAMPLE  OF  A  PROCESS  FLOW  DIAGRAM 
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Appendix  C  to  §1926.64 — 

Compliance  Guidelines  and  Recommendations  for 

Process  Safety  Management  (Non-mandatory) 

This  appendix  serves  as  a  nonmandatory  guideline  to  assist  employers 
and  employees  in  complying  with  the  requirements  of  this  section,  as  well 
as  provides  other  helpful  recommendations  and  information.  Examples 
presented  in  this  appendix  are  not  the  only  means  of  achieving  the  per- 
formance goals  in  the  standard.  This  appendix  neither  adds  nor  detracts 
from  the  requirements  of  the  standard. 

1.  Introduction  to  Process  Safety  Management.  The  major  objective  of 
process  safety  management  of  highly  hazardous  chemicals  is  to  prevent 
unwanted  releases  of  hazardous  chemicals  especially  into  locations  which 
could  expose  employees  and  others  to  serious  hazards.  An  effective  process 
safety  management  program  requires  a  systematic  approach  to  evaluating 
the  whole  process.  Using  this  approach  the  process  design,  process  tech- 
nology, operational  and  maintenance  activities  and  procedures,  nonroutine 
activities  and  procedures,  emergency  preparedness  plans  and  procedures, 
training  programs,  and  other  elements  which  impact  the  process  are  all 
considered  in  the  evaluation.  The  various  lines  of  defense  that  have  been 
incorporated  into  the  design  and  operation  of  the  process  to  prevent  or 
mitigate  the  release  of  hazardous  chemicals  need  to  be  evaluated  and 
strengthened  to  assure  their  effectiveness  at  each  level.  Process  safety 
management  is  the  proactive  identification,  evaluation  and  mitigation  or 
prevention  of  chemical  releases  that  could  occur  as  a  result  of  failures  in 
process,  procedures  or  equipment. 

The  process  safety  management  standard  targets  highly  hazardous 
chemicals  that  have  the  potential  to  cause  a  catastrophic  incident.  This 
standard  as  a  whole  is  to  aid  employers  in  their  efforts  to  prevent  or 
mitigate  episodic  chemical  releases  that  could  lead  to  a  catastrophe  in 
the  workplace  and  possibly  to  the  surrounding  community.  To  control 
these  types  of  hazards,  employers  need  to  develop  the  necessary  expertise, 
experiences,  judgement  and  proactive  initiative  within  their  workforce  to 
properly  implement  and  maintain  an  effective  process  safety  management 
program  as  envisioned  in  the  OSHA  standard.  This  OSHA  standard  is 
required  by  the  Clean  Air  Act  Amendments  as  is  the  Environmental 
Protection  Agency's  Risk  Management  Plan.  Employers,  who  merge  the 
two  sets  of  requirements  into  their  process  safety  management  program, 
will  better  assure  full  compliance  with  each  as  well  as  enhancing  their 
relationship  with  the  local  community. 

While  OSHA  believes  process  safety  management  will  have  a  positive  effect 
on  the  safety  of  employees  in  workplaces  and  also  offers  other  potential 
benefits  to  employers  (increased  productivity),  smaller  businesses  which 
may  have  limited  resources  available  to  them  at  this  time,  might  con- 
sider alternative  avenues  of  decreasing  the  risks  associated  with  highly 
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hazardous  chemicals  .11  theli  workplace*  <  toe  method  whb  h  might  i n 

i  is  ih.  iriiui nun  in  the  Inventory  ol  the  highly  ruuardoua  ■  hemli  .ii 
rhli  redui  tton  In  Inventory  win  reaull  In  a  redui  Hon  "i  the  i  i->k  n  potential 
i. M  .1  catastrophli  Incident  Alao,  employers  Including  sin.iii  employ*  i 
be  able  to  establish  more  effli  lenl  Inventory  control  by  redui  tng  the  quan 
titles  oi  nighty  haaardoua  chemlcala  on  site  below  thi  i  stabUshed  threshold 

quantities    this  reduction  can  t>  a ipllahed  by  ordering  smaller  ship 

menta  and  maintaining  ih<-  minimum  Inventory  necessary  foi  efficient  and 
safe  operation  When  reduced  Inventory  la  noi  feaalble,  then  the  employi  i 

might  <  nnsidi'i  dispersing  Inventory  to  several  locations  on  site    I  llsperslng 

storage  Into  locatlona  where  a  release  in •  location  will  no)  cause  a  release 

in  anothei  location  is  a  practicaJ  method  to  alao  redui  t  the  nsk  01  potential 
iin  i  atastrophic  InddentB 

2.  Employee  Involvement  in  Process  Sqfety  Management  Section  304  ol  the 

Clean  Air  Aei  Amendments  states  thai  employers  are  bo  consult  with  their 

employees  anil  their  representatives  regarding  the  employers  efforts  iti  the 

development  and  Implementation  of  the  process  safety  management  pro 

elements  and  hazard  assessments.  Section  304  also  requires  employers  to 

train  and  educate  their  employees  and  to  inform  affected  employees  oi  the  tind 
Ingsfrom  Incident  Investigations  required  by  the  process  safety  management 
program.  Many  employers,  under  their  safety  and  health  programs,  have 
already  established  means  and  methods  to  keep  employees  and  their  repre 
sent.it  ives  Informed  about  relevant  safety  and  health  issues  and  employers 
may  be  .d>l<-  to  adapt  these  practices  and  procedures  to  meet  I  lien  obligations 
under  this  standard.  Employers  who  have  not  Implemented  an  occupational 
safety  and  health  program  may  wish  to  form  a  safety  and  health  committee 
ol  employees  and  management  representatives  to  help  the  employer  meet 
the  obligations  specilied  by  this  standard.  These  committees  can  become  a 
Significant  ally  In  helping  the  employer  to  implement  and  maintain  an  effec- 
tive process  safety  management  program  for  all  employees. 

3.  Process  Safety  Information.  Complete  and  accurate  written  Information 
concerning  process  chemicals,  process  technology,  and  process  equipment  is 
essential  to  an  effective  process  safety  management  program  and  to  a  process 
hazards  analysis.  The  compiled  information  will  be  a  necessary  resource  to  a 
variety  of  users  including  the  team  that  will  perform  the  process  hazards  anal- 
ysts as  required  under  paragraph  (e):  those  developing  the  training  programs 
and  the  operating  procedures;  contractors  whose  employees  will  be  working 
with  the  process:  those  conducting  the  pre-startup  reviews:  local  emergency 
preparedness  planners:  and  insurance  and  enforcement  officials. 

The  information  to  be  compiled  about  the  chemicals,  including  process  in- 
termediates, needs  to  be  comprehensive  enough  for  an  accurate  assessment 
of  the  fire  and  explosion  characteristics,  reactivity  hazards,  the  safety  and 
health  hazards  to  workers,  and  the  corrosion  and  erosion  effects  on  the 
process  equipment  and  monitoring  tools.  Current  material  safety  data  sheet 
(MSDS)  information  can  be  used  to  help  meet  this  requirement  which  must 
be  supplemented  with  process  chemistry  information  including  runaway 
reaction  and  over  pressure  hazards  if  applicable. 

Process  technology  information  will  be  a  part  of  the  process  safety  infor- 
mation package  and  it  is  expected  that  it  will  include  diagrams  of  the  type 
shown  in  Appendix  B  of  this  section  as  well  as  employer  established  criteria 
for  maximum  inventory  levels  for  process  chemicals:  limits  beyond  which 
would  be  considered  upset  conditions:  and  a  qualitative  estimate  of  the 
consequences  or  results  of  deviation  that  could  occur  if  operating  beyond 
the  established  process  limits.  Employers  are  encouraged  to  use  diagrams 
which  will  help  users  understand  the  process. 

A  block  flow  diagram  is  used  to  show  the  major  process  equipment  and 
interconnecting  process  flow  lines  and  show  flow  rates,  stream  composition, 
temperatures,  and  pressures  when  necessary  for  clarity. 

The  block  flow  diagram  is  a  simplified  diagram. 

Process  flow  diagrams  are  more  complex  and  will  show  all  main  flow  streams 
including  valves  to  enhance  the  understanding  of  the  process,  as  well  as 
pressures  and  temperatures  on  all  feed  and  product  lines  within  all  major 
vessels,  in  and  out  of  headers  and  heat  exchangers,  and  points  of  pres- 
sure and  temperature  control.  Also,  materials  of  construction  information, 
pump  capacities  and  pressure  heads,  compressor  horsepower  and  vessel 
design  pressures  and  temperatures  are  shown  when  necessary  for  clarity. 
In  addition,  major  components  of  control  loops  are  usually  shown  along 
with  key  utilities  on  process  flow  diagrams. 

Piping  and  instrument  diagrams  (P&Ids)  may  be  the  more  appropriate  type 
of  diagrams  to  show  some  of  the  above  details  and  to  display  the  information 
for  the  piping  designer  and  engineering  staff.  The  P&lDs  are  to  be  used  to 
describe  the  relationships  between  equipment  and  instrumentation  as  well 


as  other  relevant  Information  thai  will  enhance  clarlt)   '  omputa  software 
ims  which  do  P&lds  or  other  diagrams  useful  to  the  inionn.it  ion  pai  k 

age.  may  be  used  to  help  meet  this  requirement 

i  he  Informi n  pertaining  to  process  equipment  design  must  be  doe 

umented   In  other  words,  what  wen   the  codes  and  standards  relied  on 

nglneerlng  practice      Ihesi    codes  and  standards  an 

published  by  such  organisations  as  the  Amerii  an  Sot  lety  ol  Met  hanlcal 
Engineers,  American  Petroleum  Institute,  American  National  Standards 

Institute,  National  Fire  Protect Association  American  Society  En 

Ingand  Materials,  National  Board  ol  Boiler  and  Pressure  Vessel  Inspei 
National  Assoi  latlon  "I  Corrosion  Engineers,  American  So  lety  ol  Exchange 

VI. unit. ii  hirers  Association,  and  model  building  code  groups 

in  addition,  various  engineering  societies  issue  tecimiial  reports  which 

iinpai  I  process  design    l-oi  example,  the  American  Institute  of  C'hemli  al 

Engineers  has  published  technical  reports  on  topics  such  as  two  phase 

flow  for  venting  devices.  This  type  ol  technically  recognized  report  would 
Constitute  good  engineering  pr.n  In  I 

For  exist  ing  equipment  designed  and  constructed  many  years  ago  In  accor- 
dance with  the  codes  and  standards  available  at  that  time  and  no  longer  In 
general  use  today,  the  employer  must  document  which  codes  and  standards 
were  used  and  that  the  design  and  construction  along  with  the  testing. 
Inspection  and  operation  are  still  suitable  for  the  Intended  use.  Where  the 
process  technology  requires  a  design  which  departs  from  the  applicable 
codes  and  standards,  the  employer  must  document  that  the  design  and 
construction  is  suitable  for  the  intended  purpose. 

4.  Process  Hazard  Analysis.  A  process  hazard  analysis  (PHA).  sometimes 
called  a  process  hazard  evaluation.  Is  one  of  the  most  important  elements 
of  the  process  safety  management  program.  A  PHA  is  an  organized  and 
systematic  effort  to  identify  and  analyze  the  significance  of  potential  hazards 
associated  with  the  processing  or  handling  of  highly  hazardous  chemicals. 
A  PHA  provides  information  which  will  assist  employers  and  employees  in 
making  decisions  for  improving  safety  and  reducing  the  consequences  of 
unwanted  or  unplanned  releases  of  hazardous  chemicals.  A  PHA  is  directed 
toward  analyzing  potential  causes  and  consequences  of  fires,  explosions, 
releases  of  toxic  or  flammable  chemicals  and  major  spills  of  hazardous 
chemicals.  The  PHA  focuses  on  equipment,  instrumentation,  utilities, 
human  actions  (routine  and  nonroutine).  and  external  factors  that  might 
impact  the  process.  These  considerations  assist  in  determining  the  hazards 
and  potential  failure  points  or  failure  modes  in  a  process. 

The  selection  of  a  PHA  methodology  or  technique  will  be  influenced  by  many 
factors  including  the  amount  of  existing  knowledge  about  the  process.  Is 
it  a  process  that  has  been  operated  for  a  long  period  of  time  with  little  or 
no  innovation  and  extensive  experience  has  been  generated  with  its  use? 
Or.  is  it  a  new  process  or  one  which  has  been  changed  frequently  by  the 
inclusion  of  innovative  features?  Also,  the  size  and  complexity  of  the  process 
will  influence  the  decision  as  to  the  appropriate  PHA  methodology  to  use. 
All  PHA  methodologies  are  subject  to  certain  limitations.  For  example,  the 
checklist  methodology  works  well  when  the  process  is  very  stable  and  no 
changes  are  made,  but  it  is  not  as  effective  when  the  process  has  undergone 
extensive  change.  The  checklist  may  miss  the  most  recent  changes  and 
consequently  the  changes  would  not  be  evaluated.  Another  limitation  to 
be  considered  concerns  the  assumptions  made  by  the  team  or  analyst.  The 
PHA  is  dependent  on  good  judgement  and  the  assumptions  made  during 
the  study  need  to  be  documented  and  understood  by  the  team  and  reviewer 
and  kept  for  a  future  PHA. 

The  team  conducting  the  PHA  need  to  understand  the  methodology  that  is 
going  to  be  used.  A  PHA  team  can  vary  in  size  from  two  people  to  a  number 
of  people  with  varied  operational  and  technical  backgrounds.  Some  team 
members  may  only  be  a  part  of  the  team  for  a  limited  time.  The  team  leader 
needs  to  be  fully  knowledgeable  in  the  proper  implementation  of  the  PHA 
methodology  that  is  to  be  used  and  should  be  impartial  in  the  evaluation. 
The  other  full  or  part  time  team  members  need  to  provide  the  team  with 
expertise  in  areas  such  as  process  technology,  process  design,  operating 
procedures  and  practices,  including  how  the  work  is  actually  performed, 
alarms,  emergency  procedures,  instrumentation,  maintenance  procedures, 
both  routine  and  nonroutine  tasks,  including  how  the  tasks  are  autho- 
rized, procurement  of  parts  and  supplies,  safety  and  health,  and  any  other 
relevant  subject  as  the  need  dictates.  At  least  one  team  member  must  be 
familiar  with  the  process. 

The  ideal  team  will  have  an  intimate  knowledge  of  the  standards,  codes, 
specifications  and  regulations  applicable  to  the  process  being  studied.  The 
selected  team  members  need  to  be  compatible  and  the  team  leader  needs 
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to  be  able  to  manage  the  team  and  the  PHA  study.  The  team  needs  to  be 
able  to  work  together  while  benefiting  from  the  expertise  of  others  on  the 
team  or  outside  the  team,  to  resolve  issues,  and  to  forge  a  consensus  on 
the  findings  of  the  study  and  the  recommendations. 

The  application  of  a  PHA  to  a  process  may  involve  the  use  of  different 
methodologies  for  various  parts  of  the  process.  For  example,  a  process 
involving  a  series  of  unit  operations  of  varying  sizes,  complexities,  and 
ages  may  use  different  methodologies  and  team  members  for  each  op- 
eration. Then  the  conclusions  can  be  integrated  into  one  final  study  and 
evaluation.  A  more  specific  example  is  the  use  of  a  checklist  PHA  for  a 
standard  boiler  or  heat  exchanger  andtheuseofa  Hazard  and  Operability 
PHA  for  the  overall  process.  Also,  for  batch  type  processes  like  custom 
batch  operations,  a  generic  PHA  of  a  representative  batch  may  be  used 
where  there  are  only  small  changes  of  monomer  or  other  ingredient  ratios 
and  the  chemistry  is  documented  for  the  full  range  and  ratio  of  batch 
ingredients.  Another  process  that  might  consider  using  a  generic  type 
of  PHA  is  a  gas  plant.  Often  these  plants  are  simply  moved  from  site  to 
site  and  therefore,  a  generic  PHA  may  be  used  for  these  movable  plants. 
Also,  when  an  employer  has  several  similar  size  gas  plants  and  no  sour 
gas  is  being  processed  at  the  site,  then  a  generic  PHA  is  feasible  as  long 
as  the  variations  of  the  individual  sites  are  accounted  for  in  the  PHA. 
Finally,  when  an  employer  has  a  large  continuous  process  which  has 
several  control  rooms  for  different  portions  of  the  process  such  as  for  a 
distillation  tower  and  a  blending  operation,  the  employer  may  wish  to  do 
each  segment  separately  and  then  integrate  the  final  results. 

Additionally,  small  businesses  which  are  covered  by  this  rule,  will  often 
have  processes  that  have  less  storage  volume,  less  capacity,  and  less 
complicated  than  processes  at  a  large  facility.  Therefore.  OSHA  would 
anticipate  that  the  less  complex  methodologies  would  be  used  to  meet  the 
process  hazard  analysis  criteria  in  the  standard.  These  process  hazard 
analyses  can  be  done  in  less  time  and  with  a  few  people  being  involved.  A 
less  complex  process  generally  means  that  less  data,  P&IDs.  and  process 
information  is  needed  to  perform  a  process  hazard  analysis. 

Many  small  businesses  have  processes  that  are  not  unique,  such  as  cold 
storage  lockers  or  water  treatment  facilities.  Where  employer  associations 
have  a  number  of  members  with  such  facilities,  a  generic  PHA.  evolved 
from  a  checklist  or  what-if  questions,  could  be  developed  and  used  by 
each  employer  effectively  to  reflect  his/her  particular  process:  this  would 
simplify  compliance  for  them. 

When  the  employer  has  a  number  of  processes  which  require  a  PHA.  the 
employer  must  set  up  a  priority  system  of  which  PHAs  to  conduct  first. 
A  preliminary  or  gross  hazard  analysis  may  be  useful  in  prioritizing  the 
processes  that  the  employer  has  determined  are  subject  to  coverage  by 
the  process  safety  management  standard.  Consideration  should  first  be 
given  to  those  processes  with  the  potential  of  adversely  affecting  the 
largest  number  of  employees.  This  prioritizing  should  consider  the  po- 
tential severity  of  a  chemical  release,  the  number  of  potentially  affected 
employees,  the  operating  history  of  the  process  such  as  the  frequency  of 
chemical  releases,  the  age  of  the  process  and  any  other  relevant  factors. 
These  factors  would  suggest  a  ranking  order  and  would  suggest  either 
using  a  weighing  factor  system  or  a  systematic  ranking  method.  The  use 
of  a  preliminary  hazard  analysis  would  assist  an  employer  in  determining 
which  process  should  be  of  the  highest  priority  and  thereby  the  employer 
would  obtain  the  greatest  improvement  in  safety  at  the  facility. 

Detailed  guidance  on  the  content  and  application  of  process  hazard  anal- 
ysis methodologies  is  available  from  the  American  Institute  of  Chemical 
Engineers'  Center  for  Chemical  Process  Safety  (see  Appendix  D). 

5.  Operating  Procedures  and  Practices.  Operating  procedures  describe 
tasks  to  be  performed,  data  to  be  recorded,  operating  conditions  to  be 
maintained,  samples  to  be  collected,  and  safety  and  health  precautions  to 
be  taken.  The  procedures  need  to  be  technically  accurate,  understandable 
to  employees,  and  revised  periodically  to  ensure  that  they  reflect  current 
operations.  The  process  safety  information  package  is  to  be  used  as  a 
resource  to  better  assure  that  the  operating  procedures  and  practices  are 
consistent  with  the  known  hazards  of  the  chemicals  in  the  process  and 
that  the  operating  parameters  are  accurate.  Operating  procedures  should 
be  reviewed  by  engineering  staff  and  operating  personnel  to  ensure  that 
they  are  accurate  and  provide  practical  instructions  on  how  to  actually 
carry  out  job  duties  safely. 

Operating  procedures  will  include  specific  instructions  or  details  on  what 
steps  are  to  be  taken  or  followed  in  carrying  out  the  stated  procedures.  These 
operating  instructions  for  each  procedure  should  include  the  applicable  safety 


precautions  and  should  contain  appropriate  information  on  safety  implications. 
For  example,  the  operating  procedures  addressing  operating  parameters  will 
contain  operating  instructions  about  pressure  limits,  temperature  ranges, 
flow  rates,  what  to  do  when  an  upset  condition  occurs,  what  alarms  and 
Instruments  are  pertinent  if  an  upset  condition  occurs,  and  other  subjects. 
Another  example  of  using  operating  instructions  to  properly  implement  operat- 
ing procedures  is  in  starting  up  or  shutting  down  the  process.  In  these  cases, 
different  parameters  will  be  required  from  those  of  normal  operation.  These 
operating  instructions  need  to  clearly  indicate  the  distinctions  between  startup 
and  normal  operations  such  as  the  appropriate  allowances  for  heating  up  a 
unit  to  reach  the  normal  operating  parameters.  Also  the  operating  instructions 
need  to  describe  the  proper  method  for  increasing  the  temperature  of  the  unit 
until  the  normal  operating  temperature  parameters  are  achieved. 

Computerized  process  control  systems  add  complexity  to  operating  in- 
structions. These  operating  instructions  need  to  describe  the  logic  of  the 
software  as  well  as  the  relationship  between  the  equipment  and  the  control 
system;  otherwise,  it  may  not  be  apparent  to  the  operator. 

Operating  procedures  and  instructions  are  important  for  training  operating 
personnel.  The  operating  procedures  are  often  viewed  as  the  standard  oper- 
ating practices  (SOPs)  for  operations.  Control  room  personnel  and  operating 
staff,  in  general,  need  to  have  a  full  understanding  of  operating  procedures. 
If  workers  are  not  fluent  in  English  then  procedures  and  instructions  need 
to  be  prepared  In  a  second  language  understood  by  the  workers.  In  ad- 
dition, operating  procedures  need  to  be  changed  when  there  is  a  change 
in  the  process  as  a  result  of  the  management  of  change  procedures.  The 
consequences  of  operating  procedure  changes  need  to  be  fully  evaluated 
and  the  information  conveyed  to  the  personnel.  For  example,  mechanical 
changes  to  the  process  made  by  the  maintenance  department  (like  changing 
a  valve  from  steel  to  brass  or  other  subtle  changes)  need  to  be  evaluated  to 
determine  if  operating  procedures  and  practices  also  need  to  be  changed. 
All  management  of  change  actions  must  be  coordinated  and  integrated  with 
current  operating  procedures  and  operating  personnel  must  be  oriented  to 
the  changes  in  procedures  before  the  change  is  made.  When  the  process  is 
shutdown  in  order  to  make  a  change,  then  the  operating  procedures  must 
be  updated  before  startup  of  the  process. 

Training  in  how  to  handle  upset  conditions  must  be  accomplished  as  well 
as  what  operating  personnel  are  to  do  In  emergencies  such  as  when  a 
pump  seal  fails  or  a  pipeline  ruptures.  Communication  between  operating 
personnel  and  workers  performing  work  within  the  process  area,  such 
as  nonroutine  tasks,  also  must  be  maintained.  The  hazards  of  the  tasks 
are  to  be  conveyed  to  operating  personnel  in  accordance  with  established 
procedures  and  to  those  performing  the  actual  tasks.  When  the  work  is 
completed,  operating  personnel  should  be  informed  to  provide  closure 
on  the  job. 

6.  Employee  Training.  AU  employees,  including  maintenance  and  contractor 
employees,  involved  with  highly  hazardous  chemicals  need  to  fully  under- 
stand the  safety  and  health  hazards  of  the  chemicals  and  processes  they 
work  with  for  the  protection  of  themselves,  their  fellow  employees  and 
the  citizens  of  nearby  communities.  Training  conducted  in  compliance 
with  1926.59.  the  Hazard  Communication  standard,  will  help  employees 
to  be  more  knowledgeable  about  the  chemicals  they  work  with  as  well  as 
familiarize  them  with  reading  and  understanding  MSDS.  However,  addi- 
tional training  in  subjects  such  as  operating  procedures  and  safety  work 
practices,  emergency  evacuation  and  response,  safety  procedures,  routine 
and  nonroutine  work  authorization  activities,  and  other  areas  pertinent  to 
process  safety  and  health  will  need  to  be  covered  by  an  employer's  train- 
ing program. 

In  establishing  their  training  programs,  employers  must  clearly  define  the 
employees  to  be  trained  and  what  subjects  are  to  be  covered  in  their  training. 
Employers  in  setting  up  their  training  program  will  need  to  clearly  establish 
the  goals  and  objectives  they  wish  to  achieve  with  the  training  that  they  pro- 
vide to  their  employees.  The  learning  goals  or  objectives  should  be  written  In 
clear  measurable  terms  before  the  training  begins.  These  goals  and  objectives 
need  to  be  tailored  to  each  of  the  specific  training  modules  or  segments.  Em- 
ployers should  describe  the  important  actions  and  conditions  under  which 
the  employee  will  demonstrate  competence  or  knowledge  as  well  as  what  is 
acceptable  performance. 

Hands-on-training  where  employees  are  able  to  use  their  senses  beyond 
listening,  will  enhance  learning.  For  example,  operating  personnel,  who  will 
work  in  a  control  room  or  at  control  panels,  would  benefit  by  being  trained 
at  a  simulated  control  panel  or  panels.  Upset  conditions  of  various  types 
could  be  displayed  on  the  simulator,  and  then  the  employee  could  go  through 
the  proper  operating  procedures  to  bring  the  simulator  panel  back  to  the 
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normal  op  rating  pan i   ^  training  r  iwlronment  could  br  i  rated  to 

1 1 K'  trainee  fed  the  lull  reality  ol  the  situation  but,  "i  c se, la  <  antroUi  d 

candtuons,  [his  reallatli  lypi  of  training  can  b  very  effective  In  teaching  em 

ployee*  i  <n  n  1 1  | lures  whlli  allowing  them  to  also  see  the  oonaequence* 

ofwhatmlght  happens  If  they  do  not  follow  established  operaUn 

Other  training  techniques  using  videos  a  on  the  |ob  training  can  also  be  very 

effective  fin  teaching  othej  |ob  tasks,  duties,  at  otho  Important  in! 

An  effective  training  program  will  allow  the  employee  to  fully  parttdpati  Intlw 
training  process  ."111  to  practice  their  skill  <>i  knowledge, 

Employers  need  to  periodical!)  evaluate  theli  training  programs  to  see  h 
the  necessary  skills,  knowledge,  and  routines  are  being  properly  undei 

1 1  Hid  Implemented  by  thefi  trained  employees  rhe  means  or  methods 

ini  evaluating  the  training  should  i»  developed  along  with  the  training 
program  goals  and  objei  Uvea,  Training  program  evaluation  will  help  em 
ployera  to  determine  the  amounl  ol  training  their  employees  understood, 
and  whethei  the  desired  results  were  obtained,  If,  after  the  evaluation, 
ii  appears  thai  the  trained  employees  are  not  .11  the  level  ol  knowli  dgi 
and  skill  thai  was  expected,  the  employe]  will  need  to  revise  the  training 
program,  provide  retraining,  or  provide  more  frequent  refresher  training 
sessions  mini  the  deficiency  is  resolved,  Those  who  conducted  the  training 

and  those  who  received  the  training  should  also  he  consulted  .is  lo  how 
best   to  Improve  the  training  process.  II  there  is  .1  languagr    harrier,  the 

la  nun. me  known  to  the  trainees  should  hi    n    ed  inlorcc  the  training 

messages  and  infoi  [nation. 

Careful  consideration  musl  he  given  to  assure  that  employees  including 
maintenance  and  contract  employees  receive  current  and  updated  braining, 
I .'oi  example,  il  changes  arc  made  to  a  process.  Impacted  employees  must  be 
trained  in  the  changes  and  understand  the  effects  of  the  changes  on  their 
Job  tasks  (e.g..  any  new  operating  procedures  pertinent  to  their  tasks).  Ad- 
ditionally, as  already  discussed  the  evaluation  of  the  employee's  absorption 
of  training  will  certainly  influence  the  need  for  training. 

7.  Contractors.  Employers  who  use  contractors  to  perform  work  In  and  around 
pn«  esses  that  involve  highh  hazardous  <  hemicals,  will  need  I"  establish  a 
screening  process  so  that  they  hire  and  use  contractors  who  accomplish  the 
desired  job  tasks  without  compromising  the  safety  and  health  of  employees  at 
a  facility.  For  contractors,  whose  safety  performance  on  the  job  is  not  known 
to  the  hiring  employer,  the  employer  will  need  to  obtain  information  on  injury 
and  illness  rates  and  experience  and  should  obtain  contractor  references.  Ad- 
ditionally, the  employer  must  assure  that  the  contractor  has  the  appropriate 
job  skills,  knowledge  and  certifications  (such  as  for  pressure  vessel  welders). 
Contractor  work  methods  and  experiences  should  be  evaluated.  For  example, 
does  the  contractor  conducting  demolition  work  swing  loads  over  operating 
processes  or  does  the  contractor  avoid  such  hazards? 

Maintaining  a  site  injury  and  illness  log  for  contractors  is  another  method 
employers  must  use  to  track  and  maintain  current  knowledge  of  work 
activities  Involving  contract  employees  working  on  or  adjacent  to  covered 
processes.  Injury  and  illness  logs  of  both  the  employer's  employees  and 
contract  employees  allow  an  employer  to  have  full  knowledge  of  process 
injury  and  illness  experience.  This  log  will  also  contain  information  which 
will  be  of  use  to  those  auditing  process  safety  management  compliance  and 
those  involved  in  incident  investigations. 

Contract  employees  must  perform  their  work  safely.  Considering  that  con- 
tractors often  perform  very  specialized  and  potentially  hazardous  tasks  such 
as  confined  space  entry  activities  and  nonrouUne  repair  activities  it  is  quite 
important  that  their  activities  be  controlled  while  they  are  working  on  or 
near  a  covered  process.  A  permit  system  or  work  authorization  system  for 
these  activities  would  also  be  helpful  to  all  affected  employers.  The  use  of  a 
work  authorization  system  keeps  an  employer  informed  of  contract  employee 
activities,  and  as  a  benefit  the  employer  will  have  better  coordination  and 
more  management  control  over  the  work  being  performed  in  the  process 
area.  A  well  run  and  well  maintained  process  where  employee  safety  is  fully 
recognized  will  benefit  all  of  those  who  work  in  the  facility  whether  they  be 
contract  employees  or  employees  of  the  owner. 

8.  Pre-Startup  Safety.  For  new  processes,  the  employer  will  find  a  PHA  helpful 
in  improving  the  design  and  construction  of  the  process  from  a  reliability  and 
quality  point  of  view.  The  safe  operation  of  the  new  process  will  be  enhanced 
by  making  use  of  the  PHA  recommendaUons  before  final  installations  are  com- 
pleted. P&IDs  are  to  be  completed  along  with  having  the  operating  procedures 
in  place  and  the  operating  staff  trained  to  run  the  process  before  startup.  The 
initial  startup  procedures  and  normal  operating  procedures  need  to  be  fully 
evaluated  as  part  of  the  pre-startup  review  to  assure  a  safe  transfer  into  the 
norma]  operating  mode  for  meeting  the  process  parameters. 


1  01  existing  proci     es  that  havi  been  ihutdown  foi  turnaround,  01  mod 

iii<  an 1     tin   1  tnployi  1  I  as  tire  thai  any  1  hange*  othei  than 

replai  emenl  In  kind    made  to  the  prot  ess  during  ihutdown  go  through 
the  management  ol  change  procedures  P&IDs  will  need  to  be  updati 
necesi  1   operating  procedures  and  Instruction*  If  the  change* 

made  t.i  the  pini  ess  during  shutdown  are  slgnllii  .ml  ami  impai  I  the  train 

th(  11  "i»  rating  personnel  as  well  as  employees  engaged  in 

routine  and  nonrouUne  work  In  thi  pnx  1  m  area  may  need  v 

.ii  add nal  naming  In  Ughi  ol  the  changes.  Any  Incident  Investigation 

re 1111  1  illations,  compliant    BUd PHA  h  '  ' lei  id.  il  Inns  need  to  be 

reviewed  as  well  to  see  what  Impai  la  ihey  may  nave  on  tin  pro<  ess  bcion- 
beginning  the  startup. 

•1    Mechanical  Integrity  Employers  will  n  then  maintenance 

program*  and  si  hedules  to  see  il  there  arc  areas  where  "breakdown"  main 

tenant  e    Is    used    lather    ill. Ill    an    nil    going    llieih.illlr.il    integrity    program. 

Equipment  used  to  process,  store,  or  handle  highly  hazardous  chemical* 
needs  to  !«■  designed,  constructed,  Installed  and  maintained  to  minimize 
1  in-  risk  oi  releases  ol  such  chemicals  riiis  requires  thai  a  mechanical 
Integrltj  program  be  In  place  to  assure  the  continued  integrity  of  process 
equipment  Elements  ol  a  mechanical  Integrity  program  include  the  idcnti- 

1 11  alum  and  1  all -gi  iri/at  ion  oi  equipment  and  insti  inn,  ni.it  ion,  insper  Hon* 
and  test  testing  and  Inspection  frequencies,  development  ol  maintenance 
procedures,  1  raining  of  maintenance  personnel,  the  establishment  of  criteria 
for  acceptable  teal  results,  documentation  of  test  and  Inspection  results, 
and  documentation  of  manufacturer  recommendations  as  to  meantime  to 
failure  for  equipment  and  Instrumentation. 

The  first  line  of  defense  an  employer  has  available  is  to  operate  and  maintain 
the  process  as  designed,  and  to  keep  the  chemicals  contained.  This  hue 
of  defense  is  backed  up  by  the  next  line  of  defense  which  Is  the  controlled 
release  of  chemicals  through  venting  to  scrubbers  or  flares,  or  to  surge  or 
overflow  tanks  which  are  designed  to  receive  such  chemicals,  etc.  These  lines 
of  defense  are  the  primary  lines  of  defense  or  means  to  prevent  unwanted 
releases.  The  secondary  lines  of  defense  would  include  fixed  fire  protection 
systems  like  sprinklers,  water  spray,  or  deluge  systems,  monitor  guns,  etc., 
dikes,  designed  drainage  systems,  and  other  systems  which  would  control 
or  mitigate  hazardous  chemicals  once  an  unwanted  release  occurs.  These 
primary  and  secondary  lines  of  defense  are  what  the  mechanical  integrity 
program  needs  to  protect  and  strengthen  these  primary  and  secondary  lines 
of  defenses  where  appropriate. 

The  first  step  of  an  effective  mechanical  integrity  program  is  to  compile  and 
categorize  a  list  of  process  equipment  and  instrumentation  for  inclusion 
in  the  program.  This  list  would  include  pressure  vessels,  storage  tanks, 
process  piping,  relief  and  vent  systems,  fire  protection  system  components, 
emergency  shutdown  systems  and  alarms  and  interlocks  and  pumps.  For 
the  categorization  of  instrumentation  and  the  listed  equipment  the  employer 
would  prioritize  which  pieces  of  equipment  require  closer  scrutiny  than  oth- 
ers. Meantime  to  failure  of  various  instrumentation  and  equipment  parts 
would  be  known  from  the  manufacturers  data  or  the  employer's  experience 
with  the  parts,  which  would  then  influence  the  inspection  and  testing  fre- 
quency and  associated  procedures.  Also,  applicable  codes  and  standards 
such  as  the  National  Board  Inspection  Code,  or  those  from  the  American 
Society  for  Testing  and  Material.  American  Petroleum  Institute.  National  Fire 
Protection  Association.  American  National  Standards  Institute.  American 
Society  of  Mechanical  Engineers,  and  other  groups,  provide  information 
to  help  establish  an  effective  testing  and  inspection  frequency,  as  well  as 
appropriate  methodologies. 

The  applicable  codes  and  standards  provide  criteria  for  external  inspections 
for  such  items  as  foundadon  and  supports,  anchor  bolts,  concrete  or  steel 
supports,  guy  wires,  nozzles  and  sprinklers,  pipe  hangers,  grounding  con- 
nections, protective  coatings  and  insulation,  and  external  metal  surfaces  of 
piping  and  vessels,  etc.  These  codes  and  standards  also  provide  information 
on  methodologies  for  internal  inspection,  and  a  frequency  formula  based  on 
the  corrosion  rate  of  the  materials  of  construction.  Also,  erosion  both  internal 
and  external  needs  to  be  considered  along  with  corrosion  effects  for  piping 
and  valves.  Where  the  corrosion  rate  is  not  known,  a  maximum  inspection 
frequency  is  recommended,  and  methods  of  developing  the  corrosion  rate 
are  available  in  the  codes.  Internal  inspections  need  to  cover  items  such  as 
vessel  shell,  bottom  and  head:  metallic  linings;  nonmetallic  linings;  thick- 
ness measurements  for  vessels  and  piping:  inspection  for  erosion,  corrosion, 
cracking  and  bulges:  internal  equipment  like  trays,  baffles,  sensors  and 
screens  for  erosion,  corrosion  or  cracking  and  other  deficiencies.  Some  of 
these  inspections  may  be  performed  by  state  or  local  government  inspectors 
under  state  and  local  statutes.  However,  each  employer  needs  to  develop 
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procedures  to  ensure  that  tests  and  inspections  are  conducted  properly 
and  that  consistency  is  maintained  even  where  different  employees  may  be 
involved.  Appropriate  training  is  to  be  provided  to  maintenance  personnel 
to  ensure  that  they  understand  the  preventive  maintenance  program 
procedures,  safe  practices,  and  the  proper  use  and  application  of  special 
equipment  or  unique  tools  that  may  be  required.  This  training  is  part  of 
the  overall  training  program  called  for  in  the  standard. 

A  quality  assurance  system  is  needed  to  help  ensure  that  the  proper  mate- 
rials of  construction  are  used,  that  fabrication  and  inspection  procedures 
are  proper,  and  that  installation  procedures  recognize  field  installation  con- 
cerns. The  quality  assurance  program  is  an  essential  part  of  the  mechanical 
integrity  program  and  will  help  to  maintain  the  primary  and  secondary  lines 
of  defense  that  have  been  designed  into  the  process  to  prevent  unwanted 
chemical  releases  or  those  which  control  or  mitigate  a  release.  "As  built" 
drawings,  together  with  certifications  of  coded  vessels  and  other  equip- 
ment, and  materials  of  construction  need  to  be  verified  and  retained  in  the 
quality  assurance  documentation.  Equipment  installation  jobs  need  to  be 
properly  inspected  in  the  field  for  use  of  proper  materials  and  procedures 
and  to  assure  that  qualified  craftsmen  are  used  to  do  the  job.  The  use  of 
appropriate  gaskets,  packing,  bolts,  valves,  lubricants  and  welding  rods 
need  to  be  verified  in  the  field.  Also,  procedures  for  installation  of  safety 
devices  need  to  be  verified,  such  as  the  torque  on  the  bolts  on  ruptured 
disc  installations,  uniform  torque  on  flange  bolts,  proper  installation  of 
pump  seals,  etc.  If  the  quality  of  parts  is  a  problem,  it  may  be  appropriate 
to  conduct  audits  of  the  equipment  supplier's  facilities  to  better  assure 
proper  purchases  of  required  equipment  which  is  suitable  for  its  intended 
service.  Any  changes  in  equipment  that  may  become  necessary  will  need 
to  go  through  the  management  of  change  procedures. 

10.  Nonroutine  Work  Authorizations.  Nonroutine  work  which  is  conducted 
in  process  areas  needs  to  be  controlled  by  the  employer  in  a  consistent 
manner.  The  hazards  identified  involving  the  work  that  is  to  be  accom- 
plished must  be  communicated  to  those  doing  the  work,  but  also  to  those 
operating  personnel  whose  work  could  affect  the  safety  of  the  process. 
A  work  authorization  notice  or  permit  must  have  a  procedure  that  de- 
scribes the  steps  the  maintenance  supervisor,  contractor  representative 
or  other  person  needs  to  follow  to  obtain  the  necessary  clearance  to  get 
the  job  started.  The  work  authorization  procedures  need  to  reference  and 
coordinate,  as  applicable,  lockout/tagout  procedures,  line  breaking  pro- 
cedures, confined  space  entry  procedures  and  hot  work  authorizations. 
This  procedure  also  needs  to  provide  clear  steps  to  follow  once  the  job  is 
completed  in  order  to  provide  closure  for  those  that  need  to  know  the  job 
is  now  completed  and  equipment  can  be  returned  to  normal. 

1 1.  Managing  Change.  To  properly  manage  changes  to  process  chemicals, 
technology,  equipment  and  facilities,  one  must  define  what  is  meant  by 
change.  In  this  process  safety  management  standard,  change  includes 
all  modifications  to  equipment,  procedures,  raw  materials  and  processing 
conditions  other  than  "replacement  in  kind."  These  changes  need  to  be 
properly  managed  by  identifying  and  reviewing  them  prior  to  implement- 
ation of  the  change.  For  example,  the  operating  procedures  contain  the 
operating  parameters  (pressure  limits,  temperature  ranges,  (low  rates,  etc.) 
and  the  importance  of  operating  within  these  limits.  While  the  operator 
must  have  the  flexibility  to  maintain  safe  operation  within  the  established 
parameters,  any  operation  outside  of  these  parameters  requires  review 
and  approval  by  a  written  management  of  change  procedure. 

Management  of  change  covers  such  as  changes  in  process  technology 
and  changes  to  equipment  and  instrumentation.  Changes  in  process 
technology  can  result  from  changes  in  production  rates,  raw  materials, 
experimentation,  equipment  unavailability,  new  equipment,  new  product 
development,  change  in  catalyst  and  changes  in  operating  conditions  to 
improve  yield  or  quality.  Equipment  changes  include  among  others  change 
in  materials  of  construction,  equipment  specifications,  piping  pre-ar- 
rangements,  experimental  equipment,  computer  program  revisions  and 
changes  in  alarms  and  interlocks.  Employers  need  to  establish  means  and 
methods  to  detect  both  technical  changes  and  mechanical  changes. 

Temporary  changes  have  caused  a  number  of  catastrophes  over  the  years, 
and  employers  need  to  establish  ways  to  detect  temporary  changes  as 
well  as  those  that  are  permanent.  It  is  important  that  a  time  limit  for  tem- 
porary changes  be  established  and  monitored  since,  without  control,  these 
changes  may  tend  to  become  permanent.  Temporary  changes  are  subject 
to  the  management  of  change  provisions.  In  addition,  the  management  of 
change  procedures  are  used  to  insure  that  the  equipment  and  procedures 
are  returned  to  their  original  or  designed  conditions  at  the  end  of  the 
temporary  change.  Proper  documentation  and  review  of  these  changes  is 


invaluable  in  assuring  that  the  safety  and  health  considerations  are  being 
incorporated  into  the  operating  procedures  and  the  process. 

Employers  may  wish  to  develop  a  form  or  clearance  sheet  to  facilitate  the 
processing  of  changes  through  the  management  of  change  procedures. 
A  typical  change  form  may  include  a  description  and  the  purpose  of  the 
change,  the  technical  basis  for  the  change,  safety  and  health  considerations, 
documentation  of  changes  for  the  operating  procedures,  maintenance  pro- 
cedures, inspection  and  testing,  P&IDs.  electrical  classification,  training  and 
communications,  pre-startup  inspection,  duration  if  a  temporary  change, 
approvals  and  authorization.  Where  the  impact  of  the  change  is  minor  and 
well  understood,  a  check  list  reviewed  by  an  authorized  person  with  proper 
communication  to  others  who  are  affected  may  be  sufficient.  However,  for  a 
more  complex  or  significant  design  change,  a  hazard  evaluation  procedure 
with  approvals  by  operations,  maintenance,  and  safety  departments  may  be 
appropriate.  Changes  in  documents  such  as  P&IDs.  raw  materials,  operating 
procedures,  mechanical  integrity  programs,  electrical  classifications,  etc., 
need  to  be  noted  so  that  these  revisions  can  be  made  permanent  when  the 
drawings  and  procedure  manuals  are  updated.  Copies  of  process  changes 
need  to  be  kept  in  an  accessible  location  to  ensure  that  design  changes  are 
available  to  operating  personnel  as  well  as  to  PHA  team  members  when  a 
PHA  is  being  done  or  one  is  being  updated. 

12.  Investigation  of  Incidents.  Incident  investigation  is  the  process  of  identi- 
fying the  underlying  causes  of  incidents  and  implementing  steps  to  prevent 
similar  events  from  occurring.  The  intent  of  an  incident  investigation  is  for 
employers  to  learn  from  past  experiences  and  thus  avoid  repeating  past 
mistakes.  The  incidents  for  which  OSHA  expects  employers  to  become  aware 
and  to  investigate  are  the  types  of  events  which  result  in  or  could  reasonably 
have  resulted  in  a  catastrophic  release.  Some  of  the  events  are  sometimes 
referred  to  as  "near  misses."  meaning  that  a  serious  consequence  did  not 
occur,  but  could  have. 

Employers  need  to  develop  in-house  capability  to  investigate  incidents  that 
occur  in  their  facilities.  A  team  needs  to  be  assembled  by  the  employer 
and  trained  in  the  techniques  of  investigation  including  how  to  conduct 
interviews  of  witnesses,  needed  documentation  and  report  writing.  A 
multi-disciplinary  team  is  better  able  to  gather  the  facts  of  the  event  and 
to  analyze  them  and  develop  plausible  scenarios  as  to  what  happened, 
and  why.  Team  members  should  be  selected  on  the  basis  of  their  training, 
knowledge  and  ability  to  contribute  to  a  team  effort  to  fully  investigate 
the  incident.  Employees  in  the  process  area  where  the  incident  occurred 
should  be  consulted,  interviewed  or  made  a  member  of  the  team.  Their 
knowledge  of  the  events  form  a  significant  set  of  facts  about  the  incident 
which  occurred.  The  report,  its  findings  and  recommendations  are  to  be 
shared  with  those  who  can  benefit  from  the  information.  The  cooperation 
of  employees  is  essential  to  an  effective  incident  investigation.  The  focus 
of  the  investigation  should  be  to  obtain  facts,  and  not  to  place  blame.  The 
team  and  the  investigation  process  should  clearly  deal  with  all  involved 
individuals  in  a  fair,  open  and  consistent  manner. 

13.  Emergency  Preparedness.  Each  employer  must  address  what  actions 
employees  are  to  take  when  there  is  an  unwanted  release  of  highly  haz- 
ardous chemicals.  Emergency  preparedness  or  the  employer's  tertiary  (third) 
lines  of  defense  are  those  that  will  be  relied  on  along  with  the  secondary 
lines  of  defense  when  the  primary  lines  of  defense  which  are  used  to  pre- 
vent an  unwanted  release  fail  to  stop  the  release.  Employers  will  need  to 
decide  if  they  want  employees  to  handle  and  stop  small  or  minor  incidental 
releases.  Whether  they  wish  to  mobilize  the  available  resources  at  the  plant 
and  have  them  brought  to  bear  on  a  more  significant  release.  Or  whether 
employers  want  their  employees  to  evacuate  the  danger  area  and  promptly 
escape  to  a  preplanned  safe  zone  area,  and  allow  the  local  community 
emergency  response  organizations  to  handle  the  release.  Or  whether  the 
employer  wants  to  use  some  combination  of  these  actions.  Employers  will 
need  to  select  how  many  different  emergency  preparedness  or  tertiary  lines 
of  defense  they  plan  to  have  and  then  develop  the  necessary  plans  and 
procedures,  and  appropriately  train  employees  in  their  emergency  duties 
and  responsibilities  and  then  implement  these  lines  of  defense. 

Employers  at  a  minimum  must  have  an  emergency  action  plan  which 
will  facilitate  the  prompt  evacuation  of  employees  when  an  unwanted 
release  of  highly  hazardous  chemical.  This  means  that  the  employer  will 
have  a  plan  that  will  be  activated  by  an  alarm  system  to  alert  employees 
when  to  evacuate  and.  that  employees  who  are  physically  impaired,  will 
have  the  necessary  support  and  assistance  to  get  them  to  the  safe  zone 
as  well.  The  intent  of  these  requirements  is  to  alert  and  move  employees 
to  a  safe  zone  quickly.  Delaying  alarms  or  confusing  alarms  are  to  be 
avoided.  The  use  of  process  control  centers  or  similar  process  buildings 
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inn  program,  including  the  Hazard  Communication  standard  training  is 
to  address  the  training  needs  for  employees  who  are  expected  to  handle 
Incidental  or  minor  releases. 

Preplanning  lor  releases  that  are  more  serious  than  incidental  releases  is 
another  Important  line  of  defense  to  be  used  by  the  employer.  When  a  serious 
release  of  a  highly  hazardous  chemical  occurs,  the  employer  through  preplan- 
ning will  have  determined  In  advance  whal  actions  employees  are  to  take. 
The  evacuation  ol  the  Immediate  release  area  and  other  areas  as  necessary 
would  be  accomplished  under  the  emergency  action  plan  Ii  the  employer 
wishes  to  use  plant  personnel  such  as  a  fire  brigade,  spill  control  team,  a 
hazardous  materials  team,  or  use  employees  to  render  aid  to  those  in  the 
immediate  release  area  and  control  or  mitigate  the  Incident,  these  actions 
are  covered  by  1926.65.  the  Hazardous  Waste  Operations  and  Emergency 
Response  (HAZWOPER)  standard.  If  outside  assistance  is  necessary,  such 
as  through  mutual  aid  agreements  between  employers  or  local  government 
emergency  response  organizations,  these  emergency  responders  are  also 
covered  by  HAZWOPER.  The  safety  and  health  protections  required  for 
emergency  responders  are  the  responsibility  of  their  employers  and  of  the 
on-scene  incident  commander. 

Responders  may  be  working  under  very  hazardous  conditions  and  therefore 
Uie  objective  is  to  have  them  competenUy  led  by  an  on-scene  incident  com- 
mander and  the  commander's  staff,  properly  equipped  to  do  their  assigned 
work  safely,  and  fully  trained  to  carry  out  their  duties  safely  before  they 
respond  to  an  emergency.  Drills,  training  exercises,  or  simulations  with  the 
local  community  emergency  response  planners  and  responder  organizations 
is  one  means  to  obtain  better  preparedness.  This  close  cooperation  and 
coordination  between  plant  and  local  community  emergency  preparedness 
managers  will  also  aid  the  employer  in  complying  with  the  Emironmental 
Protection  Agency's  Risk  Management  Plan  criteria. 

One  effective  way  for  medium  to  large  facilities  to  enhance  coordination  and 
communication  during  emergencies  for  on  plant  operations  and  with  local 
community  organizations  is  for  employers  to  establish  and  equip  an  emer- 
gency control  center.  The  emergency  control  center  would  be  sited  in  a  safe 
zone  area  so  that  it  could  be  occupied  throughout  the  duration  of  an  emer- 
gency. The  center  would  serve  as  the  major  communication  link  between 
the  on-scene  incident  commander  and  plant  or  corporate  management  as 
well  as  with  the  local  community  officials.  The  communication  equipment 
in  the  emergency  control  center  should  include  a  network  to  receive  and 
transmit  information  by  telephone,  radio  or  other  means.  It  is  important 
to  have  a  backup  communication  network  in  case  of  power  failure  or  one 
communication  means  fails.  The  center  should  also  be  equipped  with  the 
plant  layout  and  community  maps,  utility  drawings  including  fire  water, 
emergency  lighting,  appropriate  reference  materials  such  as  a  government 
agency  notification  list,  company  personnel  phone  list.  SARA  Tide  III  reports 
and  material  safety  data  sheets,  emergency  plans  and  procedures  manual, 
a  listing  with  the  location  of  emergency  response  equipment,  mutual  aid 
information,  and  access  to  meteorological  or  weather  condition  data  and 
any  dispersion  modeling  data. 

14.  Compliance  Audits.  Employers  need  to  select  a  trained  individual  or 
assemble  a  trained  team  of  people  to  audit  the  process  safety  management 
system  and  program.  A  small  process  or  plant  may  need  only  one  knowl- 
edgeable person  to  conduct  an  audit.  The  audit  is  to  include  an  evaluation  of 
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Tin-  selection  of  effective  audit  team  members  is  critical  to  the  success  of  the 
program  Team  members  should  in-  chosen  for  their  experience,  knowledge. 

and  training  and  should  be  familiar  with  the  processes  and  with  auditing 
techniques,  practices  and  procedures.  The  size  ol  the  team  will  vary  de- 
pending oir  the  size  and  complexity  ol  the  process  under  consideration.  For 
a  large,  complex,  highly  Instrumented  plant.  It  may  In-  desirable  to  have 
team  members  with  expertise  in  process  engineering  and  design,  process 
chemistry,  instrumentation  and  computer  controls,  electrical  hazards  and 
classifications,  safety  and  health  disciplines,  maintenance,  emergency  pre- 
paredness, warehousing  or  shipping,  and  process  safety  auditing.  The  team 
may  use  part-time  members  to  provide  for  the  depth  of  expertise  required  as 
well  as  for  what  is  actually  done  or  followed,  compared  to  what  is  written. 

An  effective  audit  includes  a  review  of  the  relevant  documentation  and  pro- 
cess safety  information,  inspection  of  the  physical  facilities,  and  interviews 
with  all  levels  of  plant  personnel.  Utilizing  the  audit  procedure  and  checklist 
developed  in  the  preplanning  stage,  the  audit  team  can  systematically  an- 
1  ompliance  with  the  provisions  of  the  standard  and  any  other  corporate 
policies  thai  arc  relevant.  For  example,  the  audit  team  will  review  all  aspects 
of  the  training  program  as  part  of  the  overall  audit.  The  team  will  review  the 
written  training  program  for  adequacy  of  content,  frequency  of  training,  ef- 
fectiveness of  training  in  terms  of  its  goals  and  objectives  as  well  as  to  how  it 
fits  into  meeting  the  standard's  requirements,  documentation,  etc.  Through 
interviews,  the  team  can  determine  the  employee's  knowledge  and  awareness 
of  the  safety  procedures,  duties,  rules,  emergency  response  assignments, 
etc.  During  the  inspection,  the  team  can  observe  actual  pracUces  such  as 
safety  and  health  policies,  procedures,  and  work  authorization  practices. 
This  approach  enables  the  team  to  identify  deficiencies  and  determine  where 
corrective  actions  or  improvements  are  necessary. 

An  audit  is  a  technique  used  to  gather  sufficient  facts  and  information,  in- 
cluding statistical  information,  to  verify  compliance  with  standards.  Auditors 
should  select  as  part  of  their  preplanning  a  sample  size  sufficient  to  give  a 
degree  of  confidence  that  the  audit  reflects  the  level  of  compliance  with  the 
standard.  The  audit  team,  through  this  systematic  analysis,  should  document 
areas  which  require  corrective  action  as  well  as  those  areas  where  the  process 
safety  management  system  is  effective  and  working  in  an  effective  manner. 
This  provides  a  record  of  the  audit  procedures  and  findings,  and  serves  as  a 
baseline  of  operation  data  for  future  audits.  It  will  assist  future  auditors  in 
determining  changes  or  trends  from  previous  audits. 

Corrective  action  is  one  of  the  most  important  parts  of  the  audit.  It  includes 
not  only  addressing  the  identified  deficiencies,  but  also  planning,  followup.  and 
documentation.  The  corrective  action  process  normally  begins  with  a  manage- 
ment review  of  the  audit  findings.  The  purpose  of  this  review  is  to  determine 
what  actions  are  appropriate,  and  to  establish  priorities,  timetables,  resource 
allocations  and  requirements  and  responsibilities.  In  some  cases,  corrective 
action  may  involve  a  simple  change  in  procedure  or  minor  maintenance  effort 
to  remedy  the  concern.  Management  of  change  procedures  need  to  be  used, 
as  appropriate,  even  for  what  may  seem  to  be  a  minor  change.  Many  of  the 
deficiencies  can  be  acted  on  promptly,  while  some  may  require  engineering 
studies  or  indepth  review  of  actual  procedures  and  practices.  There  may  be 
instances  where  no  action  is  necessary  and  this  is  a  valid  response  to  an  audit 
finding.  All  actions  taken,  including  an  explanation  where  no  action  is  taken 
on  a  finding,  needs  to  be  documented  as  to  what  was  done  and  why. 

It  is  important  to  assure  that  each  deficiency  identified  is  addressed,  the  cor- 
rective action  to  be  taken  noted,  and  the  audit  person  or  team  responsible 
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be  properly  documented  by  the  employer.  To  control  the  corrective  action 
process,  the  employer  should  consider  the  use  of  a  tracking  system.  This 
tracking  system  might  include  periodic  status  reports  shared  with  affected 
levels  of  management,  specific  reports  such  as  completion  of  an  engineering 
study,  and  a  final  implementation  report  to  provide  closure  for  audit  findings 
that  have  been  through  management  of  change,  if  appropriate,  and  then 
shared  with  affected  employees  and  management.  This  type  of  tracking 
system  provides  the  employer  with  the  status  of  the  corrective  action.  It  also 
provides  the  documentation  required  to  verify  that  appropriate  corrective 
actions  were  taken  on  deficiencies  identified  in  the  audit. 

Appendix  D  to  §1926.64 — 

Sources  of  Further  Information  (Non-mandatory) 

1.  Center  for  Chemical  Process  Safety.  American  Institute  of  Chemical 
Engineers.  345  East  47th  Street.  New  York.  NY  10017.  (212)  705-7319. 

2.  "Guidelines  for  Hazard  Evaluation  Procedures."  American  Institute  of 
Chemical  Engineers:  345  East  47th  Street.  New  York.  NY  10017. 

3.  "Guidelines  for  Technical  Management  of  Chemical  Process  Safety." 
Center  for  Chemical  Process  Safety  of  the  American  Institute  of  Chemical 
Engineers;  345  East  47th  Street.  New  York.  NY  10017. 

4.  "Evaluating  Process  Safety  in  the  Chemical  Industry."  Chemical  Man- 
ufacturers Association:  2501  M  Street  NW.  Washington.  DC  20037. 

5.  "Safe  Warehousing  of  Chemicals."  Chemical  Manufacturers  Association: 
2501  M  Street  NW,  Washington.  DC  20037. 

6.  "Management  of  Process  Hazards,"  American  Petroleum  Institute  (API  Rec- 
ommended Practice  750):  1220  L  Street.  N.W..  Washington.  DC  20005. 

7.  "Improving  Owner  and  Contractor  Safety  Performance."  American  Pe- 
troleum Institute  (API  Recommended  Practice  2220):  API.  1220  L  Street 
N.W.,  Washington.  DC  20005. 

8.  Chemical  Manufacturers  Association  (CMA's  Manager  Guide).  First  Edition. 
September  1991;  CMA.  2501  M  Street.  N.W..  Washington.  DC  20037. 

9.  "Improving  Construction  Safety  Performance."  Report  A-  3.  The  Busi- 
ness Roundtable;  The  Business  Roundtable.  200  Park  Avenue.  New  York. 
NY  10166.  (Report  includes  criteria  to  evaluate  contractor  safety  perfor- 
mance and  criteria  to  enhance  contractor  safety  performance). 

10.  "Recommended  Guidelines  for  Contractor  Safety  and  Health,"  Texas 
Chemical  Council:  Texas  Chemical  Council.  1402  Nueces  Street.  Austin. 
TX  78701-1534. 

1 1.  "Loss  Prevention  in  the  Process  Industries."  Volumes  I  and  II:  Frank 
P.  Lees.  Butterworth:  London  1983. 

12.  "Safety  and  Health  Program  Management  Guidelines."  1989:  U.S. 
Department  of  Labor.  Occupational  Safety  and  Health  Administration. 

13.  "Safety  and  Health  Guide  for  the  Chemical  Industry."  1986.  (OSHA 
3091):  U.S.  Department  of  Labor,  Occupational  Safety  and  Health  Admin- 
istration: 200  Constitution  Avenue,  N.W..  Washington,  DC  20210. 

14.  "Review  of  Emergency  Systems."  June  1988:  U.S.  Environmental 
Protection  Agency  (EPA).  Office  of  Solid  Waste  and  Emergency  Response, 
Washington.  DC  20460. 

15.  Technical  Guidance  for  Hazards  Analysis.  Emergency  Planning 
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(58  FR  351 15.  June  30.  1993) 

§1926.65  Hazardous  waste  operations 
and  emergency  response. 

1926.65(a)  Scope,  application,  and  definitions — (1)  Scope.  This  section 
covers  the  following  operations,  unless  the  employer  can  demonstrate 
that  the  operation  does  not  involve  employee  exposure  or  the  reasonable 
possibility  for  employee  exposure  to  safety  or  health  hazards: 


1926.65(a)(1)(i)  Clean-up  operations  required  by  a  governmental  body, 
whether  Federal,  state,  local  or  other  involving  hazardous  substances  that 
are  conducted  at  uncontrolled  hazardous  waste  sites  (including,  but  not 
limited  to.  the  EPA's  National  Priority  Site  List  (NPL).  state  priority  site 
lists,  sites  recommended  for  the  EPA  NPL,  and  initial  investigations  of 
government  identified  sites  which  are  conducted  before  the  presence  or 
absence  of  hazardous  substances  has  been  ascertained): 
1926.65(a)(1)(ii)  Corrective  actions  involving  clean-up  operations  at  sites 
covered  by  the  Resource  Conservation  and  Recovery  Act  of  1976  (RCRA) 
as  amended  (42  U.S.C.  6901  et  seq.); 

1926.65(a)(1)(iii)  Voluntary  clean-up  operations  at  sites  recognized  by 
Federal,  state,  local  or  other  governmental  bodies  as  uncontrolled  haz- 
ardous waste  sites: 

1926.65(a)(1)(iv)  Operations  involving  hazardous  wastes  that  are  con- 
ducted at  treatment,  storage,  and  disposal  (TSD)  facilities  regulated  by  40 
CFR  parts  264  and  265  pursuant  to  RCRA;  or  by  agencies  under  agree- 
ment with  U.S.E.P.A.  to  implement  RCRA  regulations;  and 

1926.65(a)(1)(v)  Emergency  response  operations  for  releases  of.  or  sub- 
stantial threats  of  releases  of.  hazardous  substances  without  regard  to 
the  location  of  the  hazard. 

1926.65(a)(2)  Application,  (i)  All  requirements  of  part  1910  and  part  1926 
of  title  29  of  the  Code  of  Federal  Regulations  apply  pursuant  to  their  terms 
to  hazardous  waste  and  emergency  response  operations  whether  covered 
by  this  section  or  not.  If  there  is  a  conflict  or  overlap,  the  provision  more 
protective  of  employee  safety  and  health  shall  apply  without  regard  to 
29  CFR  1926.20(e)(1). 

1926.65(a)(2)(ii)  Hazardous  substance  clean-up  operations  within  the 
scope  of  paragraphs  (a)(l)(i)  through  (a)(l)(iii)  of  this  section  must  comply 
with  all  paragraphs  of  this  section  except  paragraphs  (p)  and  (q). 

1926.65(a)(2)(iii)  Operations  within  the  scope  of  paragraph  (a)(l)(iv)  of 
this  section  must  comply  only  with  the  requirements  of  paragraph  (p) 
of  this  section. 

Notes  and  Exceptions:  (A)  All  provisions  of  paragraph  (p)  of  this  section 
cover  any  treatment,  storage  or  disposal  (TSD)  operation  regulated  by 
40  CFR  parts  264  and  265  or  by  state  law  authorized  under  RCRA,  and 
required  to  have  a  permit  or  interim  status  from  EPA  pursuant  to  40  CFR 
270. 1  or  from  a  state  agency  pursuant  to  RCRA. 

(B)  Employers  who  are  not  required  to  have  a  permit  or  interim  status 
because  they  are  conditionally  exempt  small  quantity  generators  under 
40  CFR  261.5  or  are  generators  who  qualify  under  40  CFR  262.34  for 
exemptions  from  regulation  under  40  CFR  parts  264.  265  and  270  ("ex- 
cepted employers")  are  not  covered  by  paragraphs  (p)(l)  through  (p)(7)  of 
this  section.  Excepted  employers  who  are  required  by  the  EPA  or  state 
agency  to  have  their  employees  engage  in  emergency  response  or  who 
direct  their  employees  to  engage  in  emergency  response  are  covered  by 
paragraph  (p)(8)  of  this  section,  and  cannot  be  exempted  by  (p)(8)(i)  of 
this  section.  Excepted  employers  who  are  not  required  to  have  employees 
engage  in  emergency  response,  who  direct  their  employees  to  evacuate 
in  the  case  of  such  emergencies  and  who  meet  the  requirements  of  para- 
graph (p)(8)(i)  of  this  section  are  exempt  from  the  balance  of  paragraph 
(p)(8)  of  this  section. 

(C)  If  an  area  is  used  primarily  for  treatment,  storage  or  disposal,  any 
emergency  response  operations  in  that  area  shall  comply  with  paragraph 
(p)(8)  of  this  section.  In  other  areas  not  used  primarily  for  treatment, 
storage,  or  disposal,  any  emergency  response  operations  shall  comply 
with  paragraph  (q)  of  this  section.  Compliance  with  the  requirements  of 
paragraph  (q)  of  this  section  shall  be  deemed  to  be  in  compliance  with 
the  requirements  of  paragraph  (p)(8)  of  this  section. 

1926.65(a)(2)(iv)  Emergency  response  operations  for  releases  of.  or  sub- 
stantial threats  of  releases  of.  hazardous  substances  which  are  not  covered 
by  paragraphs  (a)(1)(f)  through  (a)(l)(iv)  of  this  section  must  only  comply 
with  the  requirements  of  paragraph  (q)  of  this  section. 

1 926.65(a)(3)  Definitions — Buddy  system  means  a  system  of  organizing 
employees  into  work  groups  in  such  a  manner  that  each  employee  of  the 
work  group  is  designated  to  be  observed  by  at  least  one  other  employee 
in  the  work  group.  The  purpose  of  the  buddy  system  is  to  provide  rapid 
assistance  to  employees  in  the  event  of  an  emergency. 

Cleanup  operation  means  an  operation  where  hazardous  substances  are 
removed,  contained,  incinerated,  neutralized,  stabilized,  cleared-up,  or  in 
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Facility  means  i ,-\)  any  building,  structure,  Installation,  equipment,  pipe 
01  pipeline  [Including  any  pipe  Into  a  sewer  ur  publicly  owned  treatment 
works),  well.  pit.  pond,  lagoon,  impoundment,  ditch,  storage  coin 
motor  vehicle,  rolling  stock,  or  aircraft,  or  (HI  any  site  or  area  where  a 
hazardous  substance  has  been  deposited,  stored,  disposed  of,  or  place,  i  01 
otherwise  come  to  be  located:  but  does  not  include  any  consume]  product 
In  consumer  use  or  any  water-borne  vessel. 

Hazardous  materials  response  /HAZMAT)  team  means  an  organized  group 
ol  employees,  designated  by  the  employer,  who  are  expected  to  perform 
work  to  handle  and  control  actual  or  potential  leaks  or  spills  of  hazardous 
substances  requiring  possible  close  approach  to  the  substance.  The  team 
members  perform  responses  to  releases  or  potential  releases  of  hazardous 
substances  for  the  purpose  of  control  or  stabilization  of  the  Incident.  A 
IIAZMAT  team  is  not  a  fire  brigade  nor  Is  a  typical  fire  brigade  a  HAZMAT 
team.  A  HAZMAT  team,  however,  may  be  a  separate  component  of  a  fire 
brigade  or  fire  department. 

Hazardous  substance  means  any  substance  designated  or  listed  under 
paragraphs  (A)  through  (D)  of  this  definition,  exposure  to  which  results  or 
may  result  in  adverse  affects  on  the  health  or  safety  of  employees: 

(A)  Any  substance  defined  under  section  101(14)  of  CERCLA; 

(B)  Any  biological  agent  and  other  disease-causing  agent  which  after  release 
into  the  environment  and  upon  exposure,  ingestion,  inhalation,  or  assimi- 
lation into  any  person,  either  directly  from  the  environment  or  indirectly 
by  Ingestion  through  food  chains,  will  or  may  reasonably  be  anticipated  to 
cause  death,  disease,  behavioral  abnormalities,  cancer,  genetic  mutation, 
physiological  malfunctions  (including  malfunctions  in  reproduction)  or 
physical  deformations  in  such  persons  or  their  offspring; 

(C)  Any  substance  listed  by  the  U.S.  Department  of  Transportation  as  haz- 
ardous materials  under  49  CFR  172.101  and  appendices;  and 

(D)  Hazardous  waste  as  herein  defined. 

Hazardous  waste  means — (A)  A  waste  or  combination  of  wastes  as  defined 
in  40  CFR  261.3.  or 

(B)  Those  substances  defined  as  hazardous  wastes  in  49  CFR  171.8. 

Hazardous  waste  operation  means  any  operation  conducted  within  the 
scope  of  this  standard. 

Hazardous  waste  site  or  Site  means  any  facility  or  location  within  the  scope 
of  this  standard  at  which  hazardous  waste  operations  take  place. 

Health  hazard  means  a  chemical,  mixture  of  chemicals  or  a  pathogen  for 
which  there  is  statistically  significant  evidence  based  on  at  least  one  study 
conducted  in  accordance  with  established  scientific  principles  that  acute 
or  chronic  health  effects  may  occur  in  exposed  employees.  The  term  health 
hazard  includes  chemicals  which  are  carcinogens,  toxic  or  highly  toxic 
agents,  reproductive  toxins,  irritants,  corrosives,  sensitizers,  heptaotoxins. 
nephroto.xins.  neurotoxins,  agents  which  act  on  the  hematopoietic  system, 
and  agents  which  damage  the  lungs,  skin.  eyes,  or  mucous  membranes.  It 
also  includes  stress  due  to  temperature  extremes.  Further  definition  of  the 
terms  used  above  can  be  found  in  appendix  A  to  29  CFR  1926.59. 

IDLH  or  Immediately  dangerous  to  life  or  health  means  an  atmospheric 
concentration  of  any  toxic,  corrosive  or  asphyxiant  substance  that  poses 
an  immediate  threat  to  life  or  would  cause  irreversible  or  delayed  adverse 
health  effects  or  would  interfere  with  an  individuals  ability  to  escape  from 
a  dangerous  atmosphere. 
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eliminated  and  clean  up  ul  the  site  baa  begun,  II  pust  emergency  response 
is  performed  by  an  employer's  own  employees  who  wen  pari  ol  the  Initial 
emergency  response.  It  Is  considered  to  be  pari  ol  the  Initial  response  and 
not  post  emergency  response.  However.  If  a  group  of  an  employer's  own 
employees,  separate  from  the  group  providing  Initial  response,  performs  the 
dean  up  operation,  then  the  separate  group  of  employees  would  be  consid- 
ered to  be  performing  post -emergency  response  and  subject  to  paragraph 
(q)(ll)  of  this  section. 

Qualified  person  means  a  person  with  specific  training,  knowledge  and 
experience  in  the  area  for  which  the  person  has  the  responsibility  and  the 
authority  to  control. 

Site  safety  and  IxealOi  supervisor  (or  official)  means  the  Individual  located  on  a 
hazardous  waste  site  who  is  responsible  to  the  employer  and  has  the  authority 
and  knowledge  necessary  to  implement  the  site  safety  and  health  plan  and 
verify  compliance  with  applicable  safety  and  health  requirements. 

Small  quantity  generator  means  a  generator  of  hazardous  wastes  who  In  any 
calendar  month  generates  no  more  than  1,000  kilograms  (2.205  pounds) 
of  hazardous  waste  in  that  month. 

Uncontrolled  hazardous  waste  site,  means  an  area  identified  as  an  uncon- 
trolled hazardous  waste  site  by  a  governmental  body,  whether  Federal, 
state,  local  or  other  where  an  accumulation  of  hazardous  substances  cre- 
ates a  threat  to  the  health  and  safety  of  individuals  or  the  environment 
or  both.  Some  sites  are  found  on  public  lands  such  as  those  created  by 
former  municipal,  county  or  state  landfills  where  illegal  or  poorly  managed 
waste  disposal  has  taken  place.  Other  sites  are  found  on  private  property, 
often  belonging  to  generators  or  former  generators  of  hazardous  substance 
wastes.  Examples  of  such  sites  include,  but  are  not  limited  to,  surface  im- 
poundments, landfills,  dumps,  and  tank  or  drum  farms.  Normal  operations 
at  TSD  sites  are  not  covered  by  this  definition. 

1926.65(b)  Safety  and  health  program. 

Note  to  (B):  Safety  and  health  programs  developed  and  implemented  to 
meet  other  Federal,  state,  or  local  regulations  are  considered  acceptable  in 
meeting  this  requirement  if  they  cover  or  are  modified  to  cover  the  topics 
required  in  this  paragraph.  An  additional  or  separate  safety  and  health 
program  is  not  required  by  this  paragraph. 

1926.65(b)  General,  (i)  Employers  shall  develop  and  implement  a  writ- 
ten safety  and  health  program  for  their  employees  involved  in  hazardous 
waste  operations.  The  program  shall  be  designed  to  identify,  evaluate,  and 
control  safety  and  health  hazards,  and  provide  for  emergency  response 
for  hazardous  waste  operations. 

1926.65(b)(ii)  The  written  safety  and  health  program  shall  incorporate 
the  following: 

1926.65(b)(ii)(A)  An  organizational  structure: 

1926.65(b)(ii)(B)  A  comprehensive  workplan; 

1926.65(b)(ii)(C)  A  site-specific  safety  and  health  plan  which  need  not  re- 
peat the  employer's  standard  operating  procedures  required  in  paragraph 
(b)(l)(ii)(F)  of  this  section; 

1926.65(b)(ii)(D)  The  safety  and  health  training  program: 

1926.65(b)(ii)(E)  The  medical  surveillance  program: 

1926.65(b)(ii)(F)  The  employer's  standard  operating  procedures  for  safety 
and  health;  and 

1 926.65(b)(ii)(G)  Any  necessary  interface  between  general  program  and  site 
specific  activities. 
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1 926.65(b)(iii)  Site  excavation.  Site  excavations  created  during  initial  site 
preparation  or  during  hazardous  waste  operations  shall  be  shored  or 
sloped  as  appropriate  to  prevent  accidental  collapse  in  accordance  with 
subpart  P  of  29  CFR  part  1926. 

1926.65(b)(iv)  Contractors  and  subcontractors.  An  employer  who  retains 
contractor  or  sub-contractor  services  for  work  in  hazardous  waste  op- 
erations shall  inform  those  contractors,  sub-contractors,  or  their  repre- 
sentatives of  the  site  emergency  response  procedures  and  any  potentiaJ 
fire,  explosion,  health,  safety  or  other  hazards  of  the  hazardous  waste 
operation  that  have  been  identified  by  the  employer,  including  those 
identified  in  the  employer's  information  program. 

1 926.65(b)(v)  Program  availability.  The  written  safety  and  health  program 
shall  be  made  available  to  any  contractor  or  subcontractor  or  their  rep- 
resentative who  will  be  involved  with  the  hazardous  waste  operation:  to 
employees;  to  employee  designated  representatives:  to  OSHA  personnel, 
and  to  personnel  of  other  Federal,  state,  or  local  agencies  with  regulatory 
authority  over  the  site. 

1926.65(b)(2)  Organizational  structure  part  of  the  site  program — (i)  The 
organizationa  1  structure  part  of  the  program  shall  establish  the  specific 
chain  of  command  and  specify  the  overall  responsibilities  of  supervisors 
and  employees.  It  shall  include,  at  a  minimum,  the  following  elements: 

1926.65(b)(2)(i)(A)  A  general  supervisor  who  has  the  responsibility  and 
authority  to  direct  all  hazardous  waste  operations. 

1926.65(b)(2)(i)(B)  A  site  safety  and  health  supervisor  who  has  the  re- 
sponsibility and  authority  to  develop  and  implement  the  site  safety  and 
health  plan  and  verify  compliance. 

1 926.65(b)(2)(i)(C)  All  other  personnel  needed  for  hazardous  waste  site 
operations  and  emergency  response  and  their  general  functions  and 
responsibilities. 

1926.65(b)(2)(i)(D)  The  lines  of  authority,  responsibility,  and  com- 
munication. 

1 926.65(b)(2)(ii)  The  organizational  structure  shall  be  reviewed  and  updated 
as  necessary  to  reflect  the  current  status  of  waste  site  operations. 

1926.65(b)(3)  Comprehensive  workplan  part  of  the  site  program.  The  com- 
prehensive workplan  part  of  the  program  shall  address  the  tasks  and 
objectives  of  the  site  operations  and  the  logistics  and  resources  required 
to  reach  those  tasks  and  objectives. 

1926.65(b)(3)(F)  The  comprehensive  workplan  shall  address  anticipated 
clean-up  activities  as  well  as  normal  operating  procedures  which  need 
not  repeat  the  employer's  procedures  available  elsewhere. 

1926.65(b)(3)(ii)  The  comprehensive  workplan  shall  define  work  tasks 
and  objectives  and  identify  the  methods  for  accomplishing  those  tasks 
and  objectives. 

1926.65(b)(3)(iii)  The  comprehensive  workplan  shall  establish  personnel 
requirements  for  implementing  the  plan. 

1 926.65(b)(3)(iv)  The  comprehensive  workplan  shall  provide  for  the  imple- 
mentation of  the  training  required  in  paragraph  |e)  of  this  section. 

1 926.65(b)(3)(v)  The  comprehensive  workplan  shall  provide  for  the  imple- 
mentation of  the  required  informational  programs  required  in  paragraph 
(i)  of  this  section. 

1926.65(b)(3)(vi)  The  comprehensive  workplan  shall  provide  for  the  im- 
plementation of  the  medical  surveillance  program  described  in  paragraph 
(f)  of  this  section. 

1 926.65(b)(4)  Site-specific  safety  and  health  plan  part  of  the  program —  (i) 
Genera/.  The  site  safety  and  health  plan,  which  must  be  kept  on  site,  shall 
address  the  safety  and  health  hazards  of  each  phase  of  site  operation  and 
include  the  requirements  and  procedures  for  employee  protection. 

1 926.65(b)(4)(H)  Elements.  The  site  safety  and  health  plan,  as  a  minimum, 
shall  address  the  following: 

1 926.65(b)(4)(ii)( A)  A  safety  and  health  risk  or  hazard  analysis  for  each 
site  task  and  operation  found  in  the  workplan. 

1926.65(b)(4)(ii)(B)  Employee  training  assignments  to  assure  compliance 
with  paragraph  (e)  of  this  section. 

1926.65(b)(4)(ii)(C)  Personal  protective  equipment  to  be  used  by  employees 
for  each  of  the  site  tasks  and  operations  being  conducted  as  required  by  the 
personal  protective  equipment  program  in  paragraph  (g)(5)  of  this  section. 


1 926.65(b)(4)(ii)(D)  Medical  surveillance  requirements  in  accordance  with 
the  program  in  paragraph  (0  of  this  section. 

1 926.65(b)(4)(ii)(E)  Frequency  and  types  of  air  monitoring,  personnel  mon- 
itoring, and  environmental  sampling  techniques  and  instrumentation  to 
be  used .  including  methods  of  maintenance  and  calibration  of  monitoring 
and  sampling  equipment  to  be  used. 

1926.65(b)(4)(ii)(F)  Site  control  measures  in  accordance  with  the  site 
control  program  required  in  paragraph  (d)  of  this  section. 

1926.65(b)(4)(ii)(G)  Decontamination  procedures  in  accordance  with 
paragraph  (k)  of  this  section. 

1 926.65(b)(4)(ii)(H)  An  emergency  response  plan  meeting  the  requirements 
of  paragraph  (l)  of  this  section  for  safe  and  effective  responses  to  emer- 
gencies, including  the  necessary  PPE  and  other  equipment. 

1926.65(b)(4)(ii)(I)  Confined  space  entry  procedures. 

1 926.65(b)(4)(ii)(J)  A  spill  containment  program  meeting  the  requirements 
of  paragraph  (j)  of  this  section. 

1 926.65(b)(4)(iii)  Pre-entry  briefing.  The  site  specific  safety  and  health  plan 
shall  provide  for  pre-entry  briefings  to  be  held  prior  to  initiating  any  site 
activity,  and  at  such  other  times  as  necessary  to  ensure  that  employees 
are  apprised  of  the  site  safety  and  health  plan  and  that  this  plan  is  being 
followed.  The  information  and  data  obtained  from  site  characterization 
and  analysis  work  required  in  paragraph  (c)  of  this  section  shall  be  used 
to  prepare  and  update  the  site  safety  and  health  plan. 

1926.65(b)(4)(iv)  Effectiveness  of  site  safety  and  health  plan.  Inspections 
shall  be  conducted  by  the  site  safety  and  health  supervisor  or.  in  the 
absence  of  that  individual,  another  individual  who  is  knowledgeable  in 
occupational  safety  and  health,  acting  on  behalf  of  the  employer  as  nec- 
essary to  determine  the  effectiveness  of  the  site  safety  and  health  plan. 
Any  deficiencies  in  the  effectiveness  of  the  site  safety  and  health  plan 
shall  be  corrected  by  the  employer. 

1926.65(c)  Site  characterization  and  analysis — (1)  General.  Haz- 
ardous waste  sites  shall  be  evaluated  in  accordance  with  this  paragraph 
to  identify  specific  site  hazards  and  to  determine  the  appropriate  safety 
and  health  control  procedures  needed  to  protect  employees  from  the 
identified  hazards. 

1926.65(c)(2)  Preliminary  evaluation.  A  preliminary  evaluation  of  a  site's 
characteristics  shall  be  performed  prior  to  site  entry  by  a  qualified  person 
in  order  to  aid  in  the  selection  of  appropriate  employee  protection  methods 
prior  to  site  entry.  Immediately  after  initial  site  entry,  a  more  detailed 
evaluation  of  the  site's  specific  characteristics  shall  be  performed  by  a 
qualified  person  in  order  to  further  identify  existing  site  hazards  and  to 
further  aid  in  the  selection  of  the  appropriate  engineering  controls  and 
personal  protective  equipment  for  the  tasks  to  be  performed. 

1926.65(c)(3)  Hazard  identification.  All  suspected  conditions  that  may 
pose  inhalation  or  skin  absorption  hazards  that  are  immediately  dan- 
gerous to  life  or  health  (IDLH).  or  other  conditions  that  may  cause  death 
or  serious  harm,  shall  be  identified  during  the  preliminary  survey  and 
evaluated  during  the  detailed  survey.  Examples  of  such  hazards  include, 
but  are  not  limited  to,  confined  space  entry,  potentially  explosive  or  flam- 
mable situations,  visible  vapor  clouds,  or  areas  where  biological  indicators 
such  as  dead  animals  or  vegetation  are  located. 

1 926.65(c)(4)  Required  information.  The  following  information  to  the  extent 
available  shall  be  obtained  by  the  employer  prior  to  allowing  employees 
to  enter  a  site: 

1 926.65(c)(4)(i)  Location  and  approximate  size  of  the  site. 

1926.65(c)(4)(ii)  Description  of  the  response  activity  and/or  the  job  task 
to  be  performed. 

1926.65(c)(4)(iii)  Duration  of  the  planned  employee  activity. 

1 926.65(c)(4)(iv)  Site  topography  and  accessibility  by  air  and  roads. 

1 926.65(c)(4)(v)  Safety  and  health  hazards  expected  at  the  site. 

1 926.65(c)(4)(vi)  Pathways  for  hazardous  substance  dispersion. 

1 926.65(c)(4)(vii)  Present  status  and  capabilities  of  emergency  response 
teams  that  would  provide  assistance  to  hazardous  waste  clean-up  site 
employees  at  the  time  of  an  emergency. 

1 926.65(c)(4)(viii)  Hazardous  substances  and  health  hazards  involved  or 
expected  at  the  site,  and  their  chemical  and  physical  properties. 
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1928.85(cM5)/''-'si.iiii/;iihii-i  ttue  equipment  Personal  protei  live  equipment 
1 1 'i 'i  i  si  1. 1 H  i»-  provided  and  used  during  Initial  site  entry  in  accordanoe  with 
the  following  requirements 

1828.65(c)(5)(i)  Baaed  upon  the  reaulta  ol  the  preliminary  site  evaluation,  an 
ensemble  ol  PPE  ahall  be  tele<  ted  .m<i  used  during  Initial  alte  entry  which 
will  provide  protei  don  t"  a  level  "'  exposure  below  permlaalble  expoaure 
hiuiis  and  published  expoaure  levels  foi  known  a  suspected  bazardoui 

substances  and  hi  alth  hazarda,  and  which  will  provldi  proti  i against 

nihil  known  and  suspected  hazards  Identified  during  the  preliminary  sn, 

evaluation    II  there  Is  no  permissible  exposure  limit  "i  publlahed  exposure 

level,  the  employer  may  use  othei  publlahed  studies  and  Information  as  .1 
guide  to  appropriate  personal  protective  equipment. 

1926.65(c)(5)(il)  It  poslttve  pressure  self-contained  breathing  apparatus 
Is  1  it  it  used  .is  p.irl  ol  the  entry  ensemble,  and  If  respiratory  protection  is 

warranted  in-  the  potential  hazarda  Identified  during  the  preliminary  site 
evaluation,  .in  escape  sell  contained  breathing  apparatus  of  ai  leaal  Bve 
minute's  duration  shall  in-  carried  by  employees  during  initial  site  entry. 

1926.65(c)(5)(iii)  If  the  preliminary  site  evaluation  docs  not  produce  suf- 
ficient Information  to  Identify  the  hazards  or  suspected  hazards  of  the 
site,  an  ensemble  providing  protection  equivalent  to  Level  B  PPE  shall  be 
provided  as  minimum  protection,  and  direct  reading  Instruments  shall 
be  used  as  appropriate  for  Identifying  IDLH  conditions.  (See  appendix  B 
for  a  description  of  Level  B  hazards  and  the  recommendations  for  Level  B 
protective  equipment.) 

1926.65(c)(5)(iv)  Once  the  hazards  of  the  site  have  been  Identified,  the 
appropriate  PPE  shall  be  selected  and  used  in  accordance  with  paragraph 
(g)  of  this  section. 

1 926.65(c)(6)  Monitoring.  The  following  monitoring  shall  be  conducted  during 
Initial  site  entry  when  the  site  evaluation  produces  information  that  shows 
the  potential  for  Ionizing  radiation  or  IDLH  conditions,  or  when  the  site  infor- 
mation is  not  sufficient  reasonably  to  eliminate  these  possible  conditions: 

1926.65(c)(6)(i)  Monitoring  with  direct  reading  instruments  for  hazardous 
levels  of  ionizing  radiation. 

1926.65(c)(6)(ii)  Monitoring  the  air  with  appropriate  direct  reading  test 
equipment  (i.e..  combusUble  gas  meters,  detector  tubes)  for  IDLH  and  other 
conditions  that  may  cause  death  or  serious  harm  (combustible  or  explosive 
atmospheres,  oxygen  deficiency,  toxic  substances). 

1 926.65(c)(6)(iii)  Visually  observing  for  signs  of  actual  or  potential  IDLH  or 
other  dangerous  conditions. 

1926.65(c)(6)(iv)  An  ongoing  air  monitoring  program  in  accordance  with 
paragraph  (h)  of  this  section  shall  be  implemented  after  site  characterization 
has  determined  the  site  is  safe  for  the  start-up  of  operations. 

1926.65(c)(7)  Risk  identification.  Once  the  presence  and  concentrations  of 
specific  hazardous  substances  and  health  hazards  have  been  established, 
the  risks  associated  with  these  substances  shall  be  identified.  Employees 
who  will  be  working  on  the  site  shall  be  informed  of  any  risks  that  have  been 
identified.  In  situations  covered  by  the  Hazard  Communication  Standard.  29 
CFR  1926.59.  training  required  by  that  standard  need  not  be  duplicated. 

Note  to  (c)(7):  Risks  to  consider  include,  but  are  not  limited  to: 

(a)  Exposures  exceeding  the  permissible  exposure  limits  and  published 
exposure  levels. 

(b)  IDLH  concentrations. 

(c)  PotenUal  skin  absorption  and  irritation  sources. 

(d)  Potential  eye  irritation  sources. 

(e)  Explosion  sensitivity  and  flammability  ranges. 

(0  Oxygen  deficiency. 

1 926.65(c)(8)  Employee  notification.  Any  information  concerning  the  chem- 
ical, physical,  and  toxicologic  properties  of  each  substance  known  or  ex- 
pected to  be  present  on  site  that  is  available  to  the  employer  and  relevant  to 
the  duUes  an  employee  is  expected  to  perform  shall  be  made  available  to  the 
affected  employees  prior  to  the  commencement  of  their  work  activities.  The 
employer  may  utilize  information  developed  for  the  hazard  communication 
standard  for  this  purpose. 

1926.65(d)  Site  control — (1)  General.  Appropriate  site  control  procedures 
shall  be  implemented  to  control  employee  exposure  to  hazardous  substances 
before  clean-up  work  begins. 


i926.65(d)(2i  sn,  ..annj /».«/miii    \  site  control  program  i"i  pcotaodog 

employees  wliii  h  is  pari  "I  I  lie-  employ  i  md  health  program 

required  In  paragraph  0>i  of  this  section  shall  i»  developed  during  the 
planning  stages  "i  1  hazardous  waste  1 lean  up  operation  and  miHiiiied  as 
necessary  as  new  Information  becomes  available 
1926.65(d)(3)  demerits  of tin-  sn,- 1  mu  mi  program.  The  alte  control  program 

shall,  as  a  minimum.  Include:  A  site  map:  site  work  /ours:  the  use  of  a 

"budd)    s\sl  ill  I    .   site  1  1  ill  IN  II  Hill  at  Inns   III'  lulling  a  kit  II  lU  II  Kalis   llu    i  -in,  I 

gene  les;  the  standard  operating  procedures  or  sale  work  practices;  and. 
I1I111I1I11  alliin  ol  the  nearest  medic  al  assistance.  Where  these  requirements 
1  id  elsewhere  they  need  nol  be    repeated. 

1926.65(e)  Training — (1)  General,  (i)  All  employees  working  on  site  (such 
as  hut  not  limited  to  equipment  operators,  general  laborers  and  others) 
exposed  to  hazardous  substances,  health  hazards,  or  safely  hazards  and 
I  In  ii  supervisors  and  management  responsible  for  the  site  shall  receive 
training  meeting  the  requirements  of  this  paragraph  before  they  are  per- 

mltled  to  engage  In  hazardous  waste  operations  that  could  expose  them 
to  hazardous  substances,  safety,  or  health  hazards,  and  they  shall  receive 
review  training  as  specified  in  this  paragraph. 

1926.65(e)(1)(H)  Employees  shall  not  be  permitted  to  participate  In  or  su- 
pervise field  activities  until  they  have  been  trained  to  a  level  required  by 
their  Job  function  and  responsibility. 

1926.65(e)(2)  Elements  to  he  covered.  The  training  shall  thoroughly  cover 
the  following: 

1926.65(e)(2)(c)  Names  of  personnel  and  alternates  responsible  for  site 
safety  and  health; 

1 926.65(e)(2)(H)  Safety,  health  and  other  hazards  present  on  the  site; 
1926.65(e)(2)(iii)  Use  of  personal  protective  equipment: 
1 926.65(e)(2)(iv)  Work  pracUces  by  which  the  employee  can  minimize  risks 
from  hazards; 
1926.65(e)(2)(v)  Safe  use  of  engineering  controls  and  equipment  on  the  site: 

1 926.65(e)(2)(vi)  Medical  surveillance  requirements,  including  recogniUon  of 
symptoms  and  signs  which  might  indicate  overexposure  to  hazards:  and 

1926.65(e)(2)(vii)The  contents  of  paragraphs  (G)  through  (J)  of  the  site  safety 
and  health  plan  set  forth  in  paragraph  (b)(4)(H)  of  this  section. 

1926.65(e)(3)  Initial  training,  (i)  General  site  workers  (such  as  equipment 
operators,  general  laborers  and  supervisory  personnel)  engaged  In  haz- 
ardous substance  removal  or  other  activities  which  expose  or  potentially 
expose  workers  to  hazardous  substances  and  health  hazards  shall  receive 
a  minimum  of  40  hours  of  instruction  off  the  site,  and  a  minimum  of  three 
days  actual  field  experience  under  the  direct  supervision  of  a  trained,  ex- 
perienced supervisor. 

1926.65(e)(3)(H)  Workers  on  site  only  occasionally  for  a  specific  limited  task 
(such  as.  but  not  limited  to.  ground  water  monitoring,  land  surveying,  or 
geo-physical  surveying)  and  who  are  unlikely  to  be  exposed  over  permissible 
exposure  limits  and  published  exposure  limits  shall  receive  a  minimum  of 
24  hours  of  instruction  off  the  site,  and  the  minimum  of  one  day  actual  field 
experience  under  the  direct  supervision  of  a  trained,  experienced  supervisor. 

1926.65(e)(3)(iii)  Workers  regularly  on  site  who  work  in  areas  which  have 
been  monitored  and  fully  characterized  indicating  that  exposures  are  under 
permissible  exposure  limits  and  published  exposure  limits  where  respi- 
rators are  not  necessary,  and  the  characterization  indicates  that  there 
are  no  health  hazards  or  the  possibility  of  an  emergency  developing,  shall 
receive  a  minimum  of  24  hours  of  instruction  off  the  site  and  the  minimum 
of  one  day  actual  field  experience  under  the  direct  supervision  of  a  trained, 
experienced  supervisor. 

1 926.65(e)(3)(iv)  Workers  with  24  hours  of  training  who  are  covered  by 
paragraphs  (e)(3)(H)  and  (e)(3)(iii)  of  this  secUon.  and  who  become  general 
site  workers  or  who  are  required  to  wear  respirators,  shall  have  the  ad- 
ditional 1 6  hours  and  two  days  of  training  necessary  to  total  the  training 
specified  in  paragraph  (e)(3)(i). 

1 926.65(e)(4)  Management  and  supervisor  training.  On-site  management  and 
supervisors  directly  responsible  for.  or  who  supervise  employees  engaged 
in,  hazardous  waste  operations  shall  receive  40  hours  initial  training,  and 
three  days  of  supervised  field  experience  (the  training  may  be  reduced  to 
24  hours  and  one  day  if  the  only  area  of  their  responsibility  is  employees 
covered  by  paragraphs  (e)(3)(ii)  and  (e)(3)(iii))  and  at  least  eight  additional 
hours  of  specialized  training  at  the  time  of  job  assignment  on  such  topics 
as.  but  not  limited  to.  the  employer's  safety  and  health  program  and  the 
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associated  employee  training  program,  personal  protective  equipment 
program,  spill  containment  program,  and  health  hazard  monitoring 
procedure  and  techniques. 

1 926.65(e)(5)  Qualifications  for  trainers.  Trainers  shall  be  qualified  to 
instruct  employees  about  the  subject  matter  that  is  being  presented  in 
training.  Such  trainers  shall  have  satisfactorily  completed  a  training  pro- 
gram for  teaching  the  subjects  they  are  expected  to  teach,  or  they  shall 
have  the  academic  credentials  and  instructional  experience  necessary  for 
teaching  the  subjects.  Instructors  shall  demonstrate  competent  instruc- 
tional skills  and  knowledge  of  the  applicable  subject  matter. 

1 926.65(e)(6)  Training  certification.  Employees  and  supervisors  that  have 
received  and  successfully  completed  the  training  and  field  experience 
specified  in  paragraphs  (e)(  1 )  through  (e)(4)  of  this  section  shall  be  certified 
by  their  instructor  or  the  head  instructor  and  trained  supervisor  as  having 
successfully  completed  the  necessary  training.  A  written  certificate  shall  be 
given  to  each  person  so  certified.  Any  person  who  has  not  been  so  certified 
or  who  does  not  meet  the  requirements  of  paragraph  (e)(9)  of  this  section 
shall  be  prohibited  from  engaging  in  hazardous  waste  operations. 

1926.65(e)(7)  Emergency  response.  Employees  who  are  engaged  in  re- 
sponding to  hazardous  emergency  situations  at  hazardous  waste  clean-up 
sites  that  may  expose  them  to  hazardous  substances  shall  be  trained  in 
how  to  respond  to  such  expected  emergencies. 

1926.65(e)(8)  Refresher  training.  Employees  specified  in  paragraph  (e)(1)  of 
this  section,  and  managers  and  supervisors  specified  in  paragraph  (e)(4) 
of  this  section,  shall  receive  eight  hours  of  refresher  training  annually  on 
the  items  specified  in  paragraph  (e)(2)  and/or  (e)(4)  of  this  section,  any 
critique  of  incidents  that  have  occurred  in  the  past  year  that  can  serve  as 
training  examples  of  related  work,  and  other  relevant  topics. 

1926.65(e)(9)  Equivalent  training.  Employers  who  can  show  by  docu- 
mentation or  certification  that  an  employee's  work  experience  and/or 
training  has  resulted  in  training  equivalent  to  that  training  required  in 
paragraphs  (e)(1)  through  (e)(4)  of  this  section  shall  not  be  required  to 
provide  the  initial  training  requirements  of  those  paragraphs  to  such 
employees  and  shall  provide  a  copy  of  the  certification  or  documentation 
to  the  employee  upon  request.  However,  certified  employees  or  employees 
with  equivalent  training  new  to  a  site  shall  receive  appropriate,  site  specific 
training  before  site  entry  and  have  appropriate  supervised  field  experience 
at  the  new  site.  Equivalent  training  includes  any  academic  training  or  the 
training  that  existing  employees  might  have  already  received  from  actual 
hazardous  waste  site  work  experience. 

1926.65(f)  Medical  surveillance — (1)  General.  Employers  engaged  in 
operations  specified  in  paragraphs  (a)(l)(i)  through  (a)(l)(iv)  of  this  sec- 
tion and  not  covered  by  (a)(2)(iii)  exceptions  and  employers  of  employees 
specified  in  paragraph  (q)(9)  shall  institute  a  medical  surveillance  program 
in  accordance  with  this  paragraph. 

1 926.65(f)(2)  Employees  covered.  The  medical  surveillance  program  shall 
be  instituted  by  the  employer  for  the  following  employees: 

1 926.65(f)(2)(i)  All  employees  who  are  or  may  be  exposed  to  hazardous 
substances  or  health  hazards  at  or  above  the  permissible  exposure  limits 
or.  if  there  is  no  permissible  exposure  limit,  above  the  published  exposure 
levels  for  these  substances,  without  regard  to  the  use  of  respirators,  for 
30  days  or  more  a  year: 

1 926.65(f)(2)(ii)  All  employees  who  wear  a  respirator  for  30  days  or  more 
a  year  or  as  required  by  §1926. 103: 

1926.65(f)(2)(iii)  All  employees  who  are  injured,  become  ill  or  develop  signs  or 
symptoms  due  to  possible  overexposure  involving  hazardous  substances  or  health 
hazards  from  an  emergency  response  or  hazardous  waste  operation;  and 

1926.65(f)(2)(iv)  Members  of  HAZMAT  teams. 

1926.65(f)(3)  Frequency  of  medical  examinations  and  consultations. 
Medical  examinations  and  consultations  shall  be  made  available  by  the 
employer  to  each  employee  covered  under  paragraph  (0(2)  of  this  section 
on  the  following  schedules: 

1 926.65(f)(3)(i)  For  employees  covered  under  paragraphs  (f)(2)(i).  (f)(2)(ii). 
and  (f)(2)(iv): 

1926.65(f)(3)(i)(A)  Prior  to  assignment; 

1926.65(f)(3)(i)(B)  At  least  once  every  twelve  months  for  each  employee 
covered  unless  the  attending  physician  believes  a  longer  interval  (not 
greater  than  biennially)  is  appropriate; 


1926.65(f)(3)(i)(C)  At  termination  of  employment  or  reassignment  to  an 
area  where  the  employee  would  not  be  covered  if  the  employee  has  not 
had  an  examination  within  the  last  six  months; 

1926.65(f)(3)(i)(D)  As  soon  as  possible  upon  notification  by  an  employee 
that  the  employee  has  developed  signs  or  symptoms  indicating  possible 
overexposure  to  hazardous  substances  or  health  hazards,  or  that  the 
employee  has  been  injured  or  exposed  above  the  permissible  exposure 
limits  or  published  exposure  levels  in  an  emergency  situation; 
1926.65(f)(3)(i)(E)  At  more  frequent  times,  if  the  examining  physician 
determines  that  an  increased  frequency  of  examination  is  medically 
necessary. 

1926.65(f)(3)(ii)  For  employees  covered  under  paragraph  (f)(2)(iii)  and  for 
all  employees  including  those  of  employers  covered  by  paragraph  (a)(l)(v) 
who  may  have  been  injured,  received  a  health  impairment,  developed 
signs  or  symptoms  which  may  have  resulted  from  exposure  to  hazardous 
substances  resulting  from  an  emergency  incident,  or  exposed  during  an 
emergency  incident  to  hazardous  substances  at  concentrations  above  the 
permissible  exposure  limits  or  the  published  exposure  levels  without  the 
necessary  personal  protective  equipment  being  used: 

1926.65(f)(3)(ii)(A)  As  soon  as  possible  following  the  emergency  incident 
or  development  of  signs  or  symptoms; 

1 926.65(f)(3)(ii)(B)  At  additional  times,  if  the  examining  physician  determines 
that  follow-up  examinations  or  consultations  are  medically  necessary. 

1926.65(f)(4)  Content  of  medical  examinations  and  consultations,  (i)  Med- 
ical examinations  required  by  paragraph  (f)(3)  of  this  section  shall  include 
a  medical  and  work  history  (or  updated  history  if  one  is  in  the  employee's 
file)  with  special  emphasis  on  symptoms  related  to  the  handling  of  haz- 
ardous substances  and  health  hazards,  and  to  fitness  for  duty  including 
the  ability  to  wear  any  required  PPE  under  conditions  (i.e..  temperature 
extremes)  that  may  be  expected  at  the  work  site. 

1926.65(f)(4)(H)  The  content  of  medical  examinations  or  consultations 
made  available  to  employees  pursuant  to  paragraph  (f)  shall  be  determined 
by  the  attending  physician.  The  guidelines  in  the  Occupational  Safety  and 
Health  Guidance  Manual  for  Hazardous  Waste  Site  Activities  (See  appendix 
D.  Reference  #10)  should  be  consulted. 

1926.65(f)(5)  Ejcaminah'on  by  a  physician  and  costs.  All  medical  exami- 
nations and  procedures  shall  be  performed  by  or  under  the  supervision 
of  a  licensed  physician,  preferably  one  knowledgeable  in  occupational 
medicine,  and  shall  be  provided  without  cost  to  the  employee,  without 
loss  of  pay,  and  at  a  reasonable  time  and  place. 

1 926.65(f)(6)  Information  provided  to  the  physician.  The  employer  shall 
provide  one  copy  of  this  standard  and  its  appendices  to  the  attending 
physician,  and  in  addition  the  following  for  each  employee: 

1 926.65(f)(6)(i)  A  description  of  the  employee's  duties  as  they  relate  to 
the  employee's  exposures. 

1 926.65(f)(6)(ii)  The  employee's  exposure  levels  or  anticipated  exposure 
levels. 

1 926.65(f)(6)(iii)  A  description  of  any  personal  protective  equipment  used 
or  to  be  used. 

1926.65(f)(6)(iv)  Information  from  previous  medical  examinations  of  the 
employee  which  is  not  readily  available  to  the  examining  physician. 

1926.65(f)(6)(v)  Information  required  by  §1926.103. 

1 926.65(f)(7)  Physician's  written  opinion,  (i)  The  employer  shall  obtain  and 
furnish  the  employee  with  a  copy  of  a  written  opinion  from  the  attending 
physician  containing  the  following: 

1 926.65(f)(7)(i)(A)  The  physician's  opinion  as  to  whether  the  employee  has 
any  detected  medical  conditions  which  would  place  the  employee  at  increased 
risk  of  material  impairment  of  the  employee's  health  from  work  in  hazardous 
waste  operations  or  emergency  response,  or  from  respirator  use. 

1926.65(f)(7)(i)(B)  The  physician's  recommended  limitations  upon  the 
employee's  assigned  work. 

1 926.65(f)(7)(i)(C)  The  results  of  the  medical  examination  and  tests  if 
requested  by  the  employee. 

1 926.65(f)(7)(i)(D)  A  statement  that  the  employee  has  been  informed  by 
the  physician  of  the  results  of  the  medical  examination  and  any  medical 
conditions  which  require  further  examination  or  treatment. 
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1926.65(f)(7)(h)  rhe  written  o| btalnedbj  th ployo  shall  not 

unrelated  t<>  *«  i  upatlonal  expomiraa 

1026.65(f)(8)  Recordkeeping   (i)  An  accu  <  sin 

miii.  1 1 1>  i  required  by  paragraph  (0  of  thi  U  i»  retal 

record  shall  be  retained  foi  the  period  specified  and  meet  the  criteria  rt 
29  <  ik  1926  :<:t. 

i926.65(f)(8)(ii)  rhe  record  req id  In  paragraph  (Q(8)(i]ol  thla  section  ahaD 

i ix  iii. i.    ii  least  the  following  Information: 

i926.65(f)(8)(ii)(A)  i  in  ii.niic  .mil  social  se,  in  it \  numbei  i>i  the  employee; 

i926.65(f)(8)(ii)(B)  Physlctan's  written  opinions,  recommended  limitations, 
and  results  ol  examinations  and  tests; 

i926.65(f)(8)(ii)(C)  \m  employee  medical  complaints  related  to  exposure 
in  hazardous  substances; 

i926.65(f)(8)(ii)(D)  A<  ..pv  of  the  Information  provided  to  the  examining  phyal 
dan  by  the  employer,  with  the  exception  ol  the  Btandard  and  Its  appendices. 

1926.65(g)  Engineering  controls,  work  practices,  and  personal  pro- 
tective equipment  for  employee  protection.  Engineering  controls,  work 

practices,  personal  protective  equipment,  orac btnation  of  these  shall  be 

Implemented  In  accordant  e  with  tins  paragraph  to  protect  employees  from 
exposure  i"  hazardous  substances  and  safety  and  health  hazards. 

1926.65(g)(1)  Engineering  controls,  work  practices  and  PPEJbr  substances 
regulated  i-itlu-i  in  $1926.55.  elsewhere  In  subpart  />.  or  in  other  pertinent 
is  qj  this  part,  (i)  Engineering  controls  and  work  practices  shall  be 
Instituted  to  reduce  and  maintain  employee  exposure  to  or  below  the  per- 
missible  exposure  limits  for  substances  regulated  either  in  §1926.55  or 
other  pertinent  sections  of  this  part,  except  to  the  extent  that  such  controls 
and  practices  arc  not  feasible 

Note  to  (g)(l)(i):  Engineering  controls  which  may  be  feasible  include  the 
use  of  pressurized  cabs  or  control  booths  on  equipment,  and/or  the  use 
of  remotely  operated  material  handling  equipment.  Work  practices  which 
may  be  feasible  are  removing  all  non-essential  employees  from  potential 
exposure  during  opening  of  drums,  wetting  down  dusty  operations  and 
locating  employees  upwind  of  possible  hazards. 

1926.65(g)(1)(H)  Whenever  engineering  controls  and  work  practices  are 
not  feasible  or  not  required,  any  reasonable  combination  of  engineering 
controls,  work  practices  and  PPE  shall  be  used  to  reduce  and  maintain 
employee  exposures  to  or  below  the  permissible  exposure  limits  or  dose 
limits  for  substances  regulated  either  in  §1926.55  or  other  pertinent  sec- 
tions of  this  part. 

1926.65(g)(1)(iii)  rhe  employer  shall  not  implement  a  schedule  of  employee 
rotation  as  a  means  of  compliance  with  permissible  exposure  limits  or  dose 
limits  except  when  there  is  no  other  feasible  way  of  complying  with  the 
airborne  or  dermal  dose  limits  for  ionizing  radiation. 

1926.65(g)(1)(iv)  The  provisions  of  subpart  D  shall  be  followed. 

1 926.65(g)(2)  Engineering  controls,  work  practices,  and  PPE  for  substances 
not  regulated  either  in  §  1926.55.  elsewhere  in  subpart  D.  or  in  other  pertinent 
sections  of  this  part.  An  appropriate  combination  of  engineering  controls, 
work  practices  and  personal  protective  equipment  shall  be  used  to  reduce 
and  maintain  employee  exposure  to  or  below  published  exposure  levels  for 
hazardous  substances  arid  health  hazards  not  regulated  either  in  §1926.55. 
elsewhere  in  subpart  D.  or  in  other  pertinent  sections  of  this  part.  The  em- 
ployer may  use  the  published  literature  and  MSDS  as  a  guide  in  making  the 
employer's  determination  as  to  what  level  of  protection  the  employer  believes 
is  appropriate  for  hazardous  substances  and  health  hazards  for  which  there 
is  no  permissible  exposure  limit  or  published  exposure  limit. 

1 926.65(g)(3)  Personal  protective  equipment  selection,  (i)  Personal  protective 
equipment  (PPE)  shall  be  selected  and  used  which  will  protect  employees 
from  the  hazards  and  potential  hazards  they  are  likely  to  encounter  as 
identified  during  the  site  characterization  and  analysis. 

1926.65(g)(3)(H)  Personal  protective  equipment  selection  shall  be  based  on 
an  evaluation  of  the  performance  characteristics  of  the  PPE  relative  to  the 
requirements  and  limitations  of  the  site,  the  task-specific  conditions  and 
duration,  and  the  hazards  and  potential  hazards  identified  at  the  site. 

1926.65(g)(3)(iii)  Positive  pressure  self-contained  breathing  apparatus,  or 
positive  pressure  air-line  respirators  equipped  with  an  escape  air  supply. 
shall  be  used  when  chemical  exposure  levels  present  will  create  a  substantial 
possibility  of  immediate  death,  immediate  serious  illness  or  injury,  or  impair 
the  ability  to  escape. 


1926.65(g)(3)(iv]  I.. la  IK  '-encapsulating  <  IhiiiIi  al  pint,  i  live  suit-   [protection 

.  qutvalenl  to  Level  A  protei  Uon  as  n  i  ••! ended  m  appendix  Hi  sh.di  be 

us,  1 1  in  conditions  where  skm  absoi  ption  ol  ■  hazardous  substance  may 
lesnit  in  a  substantia]  possibility  ol  immwii«t>  death,  Immediate    i 

i ii i ii-ss  oi  injury, npali  thi  ability  to  eecapi 

I926.65(g)(3)(v)  Tat  level  .>i  protection  provided  bj  PPE  selection  shall  u- 

III!  leased    when    additional    II  ilol  mat  lot  I    on    slle   lolldlllolls    llldllales    thai    III 

i  protei  bonis  mot  ssary  toredua  i  mrdoyei  exposures  below  permltatble 
in  in  i  hi  ■■  and  published  exposure  levels  ten  hazardous  substanoea  and 
health  hazards  (See  appendix  B  for  guidance  on  sek  i  ting  PPE  ensembles.) 

Note  to  (G)(3):  The  level  "I  employee  piotei  ttoi,  ;,  In    del  leased 

when  aildiiton.il  n  ilm  1 1 1  at  10 mi,    (onditlons  show  thai  decreased  pro 

tei  tion  will  i i'ii  result  iii  hazardous  exposures  to  employees. 

1926.65(g)(3)(vi)  Personal  protective  equipment  shall  h.     ..  I.  I  tl  d  and  used 

to  meet  thi  requirements  of  subpart  E  of  this  part  and  additional  requin 
minis  specified  In  this  section 

1926.65(g)(4)  Tolallu  encapsulating  chemical  protective  suits.  (I) Totally  eo 

capsulating  suits  shall  protect  employees  from  the  particular  hazards  which 
are  Identified  during  sit.  characterization  and  analysis. 

1926.65(g)(4)(H)  Totally-encapsulating  suits  shall  be  capable  of  maintaining 
positive  air  pressure.  (Sec  appendix  A  for  a  test  method  which  may  be  used 
to  evaluate  this  requirement.] 

1 926. 65(g)(4)(iii)  Totally-encapsulating  suits  shall  he  capable  of  preventing 
inward  test  gas  leakage  of  more  than  0.5  percent.  (See  appendix  A  for  a  test 
method  which  may  be  used  to  evaluate  this  requirement! 

1926.65(g)(5)  Personal  protective  equipment  (PPE)  program  A  written  per- 
sonal protective  equipment  program,  which  is  part  of  the  employers  safety 
and  health  program  required  in  paragraph  (b)  of  this  section  or  required  in 
paragraph  (p)(l)  of  this  section  and  which  is  also  a  part  of  the  site-specific 
safety  and  health  plan  shall  be  established.  The  PPE  program  shall  address 
the  elements  listed  below.  When  elements,  such  as  donning  and  doffing 
procedures,  are  provided  by  the  manufacturer  of  a  piece  of  equipment  and 
arc  attached  to  the  plan,  they  need  not  be  rewritten  into  the  plan  as  long 
as  they  adequately  address  the  procedure  or  element. 

1926.65(g)(5)(i)  PPE  selection  based  upon  site  hazards. 

1926.65(g)(5)(H)  PPE  use  and  limitations  of  the  equipment. 

1926.65(g)(5)(iii)  Work  mission  duration. 

1926.65(g)(5)(iv)  PPE  maintenance  and  storage. 

1926.65(g)(5)(v)  PPE  decontamination  and  disposal. 

1926.65(g)(5)(vi)  PPE  training  and  proper  fitting. 

1926.65(g)(5)(vii)  PPE  donning  and  doffing  procedures. 

1 926.65(g)(5)(viii)  PPE  inspection  procedures  prior  to.  during,  and  after  use. 

1926.65(g)(5)(ix)  Evaluation  of  the  effectiveness  of  the  PPE  program,  and 

1926.65(g)(5)(x)  Limitations  during  temperature  extremes,  heat  stress,  and 
other  appropriate  medical  considerations. 

1926.65(h)  Monitoring— <1)  General,  (i)  Monitoring  shall  be  performed  in 
accordance  with  this  paragraph  where  there  may  be  a  question  of  employee 
exposure  to  hazardous  concentrations  of  hazardous  substances  in  order  to 
assure  proper  selection  of  engineering  controls,  work  practices  and  personal 
protective  equipment  so  that  employees  are  not  exposed  to  levels  which 
exceed  permissible  exposure  limits,  or  published  exposure  levels  if  there 
are  no  permissible  exposure  limits,  for  hazardous  substances. 

1926.65(h)(1)(H)  Air  monitoring  shall  be  used  to  identify  and  quantify  air- 
borne levels  of  hazardous  substances  and  safety  and  health  hazards  in  order 
to  determine  the  appropriate  level  of  employee  protection  needed  on  site. 

1926.65(h)(2)  Initial  entry.  Upon  initial  entry,  representative  air  monitoring 
shall  be  conducted  to  identify  any  IDLH  condition,  exposure  over  permissible 
exposure  limits  or  published  exposure  levels,  exposure  over  a  radioactive 
material's  dose  limits  or  other  dangerous  condition  such  as  the  presence 
of  flammable  atmospheres  or  oxygen-deficient  environments. 

1926.65(h)(3)  Periodic  monitoring.  Periodic  monitoring  shall  be  conducted 
when  the  possibility  of  an  IDLH  condition  or  flammable  atmosphere  has 
developed  or  when  there  is  indication  that  exposures  may  have  risen  over 
permissible  exposure  limits  or  published  exposure  levels  since  prior  moni- 
toring. Situations  where  it  shall  be  considered  whether  the  possibility  that 
exposures  have  risen  are  as  follows: 
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1 926.65(h)(3)(i)  When  work  begins  on  a  different  portion  of  the  site. 

1 926.65(h)(3)(H)  When  contaminants  other  than  those  previously  identified 
are  being  handled. 

1 926. 65(h)(3)(iii)  When  a  different  type  of  operation  is  initiated  (e.g..  drum 
opening  as  opposed  to  exploratory  well  drilling) . 

1926.65(h)(3)(iv)  When  employees  are  handling  leaking  drums  or  con- 
tainers or  working  in  areas  with  obvious  liquid  contamination  (e.g..  a 
spill  or  lagoon). 

1 926.65(h)(4)  Monitoring  of  high-risk  employees.  After  the  actual  clean-up 
phase  of  any  hazardous  waste  operation  commences;  for  example,  when 
soil,  surface  water  or  containers  are  moved  or  disturbed;  the  employer 
shall  monitor  those  employees  likely  to  have  the  highest  exposures  to 
hazardous  substances  and  health  hazards  likely  to  be  present  above 
permissible  exposure  limits  or  published  exposure  levels  by  using  per- 
sonal sampling  frequently  enough  to  characterize  employee  exposures. 
If  the  employees  likely  to  have  the  highest  exposure  are  over  permissible 
exposure  limits  or  published  exposure  limits,  then  monitoring  shall 
continue  to  determine  all  employees  likely  to  be  above  those  limits.  The 
employer  may  utilize  a  representative  sampling  approach  by  documenting 
that  the  employees  and  chemicals  chosen  for  monitoring  are  based  on 
the  criteria  stated  above. 

Note  to  (h):  It  is  not  required  to  monitor  employees  engaged  In  site  char- 
acterization operations  covered  by  paragraph  (c)  of  this  section. 

1926.65(i)  Informational  programs.  Employers  shall  develop  and 
implement  a  program,  which  is  part  of  the  employer's  safety  and  health 
program  required  in  paragraph  (b)  of  this  section,  to  inform  employees, 
contractors,  and  subcontractors  (or  their  representative)  actually  engaged 
in  hazardous  waste  operations  of  the  nature,  level  and  degree  of  exposure 
likely  as  a  result  of  participation  in  such  hazardous  waste  operations. 
Employees,  contractors  and  subcontractors  working  outside  of  the  op- 
erations part  of  a  site  are  not  covered  by  this  standard. 

1926.650)  Handling  drums  and  containers — (1)  General,  (i)  Hazardous 
substances  and  contaminated  soils,  liquids,  and  other  residues  shall 
be  handled,  transported,  labeled,  and  disposed  of  in  accordance  with 
this  paragraph. 

1926.65(j)(1)(ii)  Drums  and  containers  used  during  the  clean-up  shall 
meet  the  appropriate  DOT.  OSHA.  and  EPA  regulations  for  the  wastes 
that  they  contain. 

1926.65(j)(1)(iii)  When  practical,  drums  and  containers  shall  be  inspected 
and  their  integrity  shall  be  assured  prior  to  being  moved.  Drums  or  con- 
tainers that  cannot  be  inspected  before  being  moved  because  of  storage 
conditions  (i.e..  buried  beneath  the  earth,  stacked  behind  other  drums, 
stacked  several  tiers  high  in  a  pile,  etc.)  shall  be  moved  to  an  accessible 
location  and  inspected  prior  to  further  handling. 

1926.65(j)(1)(iv)  Unlabelled  drums  and  containers  shall  be  considered  to 
contain  hazardous  substances  and  handled  accordingly  until  the  contents 
are  positively  identified  and  labeled. 

1926.65(j)(1)(v)  Site  operations  shall  be  organized  to  minimize  the  amount 
of  drum  or  container  movement. 

1926.65(j)(1)(vi)  Prior  to  movement  of  drums  or  containers,  all  employees 
exposed  to  the  transfer  operation  shall  be  warned  of  the  potential  hazards 
associated  with  the  contents  of  the  drums  or  containers. 

1926.65(j)(1)(vii)  U.S.  Department  of  Transportation  specified  salvage 
drums  or  containers  and  suitable  quantities  of  proper  absorbent  shall 
be  kept  available  and  used  in  areas  where  spills,  leaks,  or  ruptures 
may  occur. 

1926.65(j)(1)(viii)  Where  major  spills  may  occur,  a  spill  containment  pro- 
gram, which  is  part  of  the  employer's  safety  and  health  program  required 
in  paragraph  (b)  of  this  section,  shall  be  implemented  to  contain  and  isolate 
the  entire  volume  of  the  hazardous  substance  being  transferred. 

1926.65(j)(1)(ix)  Drums  and  containers  that  cannot  be  moved  without 
rupture,  leakage,  or  spillage  shall  be  emptied  into  a  sound  container  us- 
ing a  device  classified  for  the  material  being  transferred. 

1926.65(j)(1)(x)  A  ground -penetrating  system  or  other  type  of  detection 
system  or  device  shall  be  used  to  estimate  the  location  and  depth  of 
buried  drums  or  containers. 

1926.65(j)(1)(xi)  Soil  or  covering  material  shall  be  removed  with  caution 
to  prevent  drum  or  container  rupture. 


1 926.65(j)(1)(xii)  Fire  extinguishing  equipment  meeting  the  requirements 
of  subpart  F  of  this  part  shall  be  on  hand  and  ready  for  use  to  control 
incipient  fires. 

1926.65U)(2)  Opening  drums  and  containers.  The  following  procedures 
shall  be  followed  in  areas  where  drums  or  containers  are  being  opened: 

1926.65(j)(2)(i)  Where  an  airline  respirator  system  is  used,  connections 
to  the  source  of  air  supply  shall  be  protected  from  contamination  and  the 
entire  system  shall  be  protected  from  physical  damage. 

1926.65(j)(2)(ii)  Employees  not  actually  involved  in  opening  drums  or 
containers  shall  be  kept  a  safe  distance  from  the  drums  or  containers 
being  opened. 

1926.65(j)(2)(iii)  If  employees  must  work  near  or  adjacent  to  drums 
or  containers  being  opened,  a  suitable  shield  that  does  not  interfere 
with  the  work  operation  shall  be  placed  between  the  employee  and  the 
drums  or  containers  being  opened  to  protect  the  employee  in  case  of 
accidental  explosion. 

1926.65(j)(2)(iv)  Controls  for  drum  or  container  opening  equipment, 
monitoring  equipment,  and  fire  suppression  equipment  shall  be  located 
behind  the  explosion-resistant  barrier. 

1 926.65(j)(2)(v)  When  there  is  a  reasonable  possibility  of  flammable  at- 
mospheres being  present,  material  handling  equipment  and  hand  tools 
shall  be  of  the  type  to  prevent  sources  of  ignition. 

1 926.65(j)(2)(vi)  Drums  and  containers  shall  be  opened  in  such  a  manner 
that  excess  interior  pressure  will  be  safely  relieved.  If  pressure  can  not 
be  relieved  from  a  remote  location,  appropriate  shielding  shall  be  placed 
between  the  employee  and  the  drums  or  containers  to  reduce  the  risk  of 
employee  injury. 

1926.65(j)(2)(vii)  Employees  shall  not  stand  upon  or  work  from  drums 
or  containers. 

1926.65(j)(3)  Material  handling  equipment.  Material  handiing  equipment 
used  to  transfer  drums  and  containers  shall  be  selected,  positioned  and 
operated  to  minimize  sources  of  ignition  related  to  the  equipment  from 
igniting  vapors  released  from  ruptured  drums  or  containers. 

1 926.6501(4)  Radioactive  wastes.  Drums  and  containers  containing  ra- 
dioactive wastes  shall  not  be  handled  until  such  time  as  their  hazard  to 
employees  is  properly  assessed. 

1 926.6501(5)  Shock  sensitive  wastes.  As  a  minimum,  the  following  special 
precautions  shall  be  taken  when  drums  and  containers  containing  or 
suspected  of  containing  shock-sensitive  wastes  are  handled: 

1926.650)(5)(i)  All  non-essential  employees  shall  be  evacuated  from  the 
area  of  transfer. 

1926.65(j)(5)(ii)  Material  handling  equipment  shall  be  provided  with  ex- 
plosive containment  devices  or  protective  shields  to  protect  equipment 
operators  from  exploding  containers. 

1 926.65(j)(5)(iii)  An  employee  alarm  system  capable  of  being  perceived 
above  surrounding  light  and  noise  conditions  shall  be  used  to  signal  the 
commencement  and  completion  of  explosive  waste  handling  activities. 

1926.650)(5)(iv)  Continuous  communications  (i.e..  portable  radios,  hand 
signals,  telephones,  as  appropriate)  shall  be  maintained  between  the  em- 
ployee-in-charge  of  the  immediate  handling  area  and  both  the  site  safety 
and  health  supervisor  and  the  command  post  until  such  time  as  the  han- 
dling operation  is  completed.  Communication  equipment  or  methods  that 
could  cause  shock  sensitive  materials  to  explode  shall  not  be  used. 

1926.650)(5)(v)  Drums  and  containers  under  pressure,  as  evidenced  by 
bulging  or  swelling,  shall  not  be  moved  until  such  time  as  the  cause 
for  excess  pressure  is  determined  and  appropriate  containment  pro- 
cedures have  been  implemented  to  protect  employees  from  explosive 
relief  of  the  drum. 

1 926.65(j)(5)(vi)  Drums  and  containers  containing  packaged  laboratory 
wastes  shall  be  considered  to  contain  shock-sensitive  or  explosive  mate- 
rials until  they  have  been  characterized. 

CAUTION:  Shipping  of  shock  sensitive  wastes  may  be  prohibited  under 
U.S.  Department  of  Transportation  regulations.  Employers  and  their 
shippers  should  refer  to  49  CFR  173.21  and  173.50. 

1926.6501(6)  Laboratory  waste  packs.  In  addition  to  the  requirements  of 
paragraph  (J) (5)  of  this  section,  the  following  precautions  shall  be  taken, 
as  a  minimum,  in  handling  laboratory  waste  packs  (lab  packs): 
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1926.65(J)(6)(i)  i  .iii  i> .m  i      h.iii  in  u|ii  in  .I  niii\  whe -it-.s.uv  and  then 

only  i>v  .hi  Individual  knowledgeable  In  the  Inspection,  ■  laaatfli  atlon,  and 
segregation  ol  the  containers  within  the  pack  according  to  ii»-  ha/. mis  oi 
the  waates 

i926.65(j)(6)(n)  ii  crystalline  material  la  noted  on  any  conti sr,  the 

contents  shall  be  handled  as  a  shock  sensitive  waste  until  the  contents 
are  Identified 

1926.6501(7)  Sampling  <>/  drum  and  contaoiaT  contents.  Sampling  <>i  con 

talnera  and  drums  shall  be  d In  bj  i  ordance  with  .1  sampling  proi  edun 

which  la  pari  ol  the  site  safely  and  health  plan  developed  foi  and  available 
to  employees  and  others  .11  the  spedflc  worksite. 

1926.65(j)(8)  Shipping  and  transport  (i)  Drums  and  containers  shall  bi 
Identified  and  classified  prioi  to  packaging  Ibi  ahlpmeni 

i926.65(j)(8)(ii)  Druni  m  container  staging  areas  shall  be  kept  to  th( 
minimum  number  necessary  to  Identify  and  classify  materials  safely  and 
prepare  them  for  transport 

1926.65(j)(8)(iii)  Staging  areas  Shall  be  provided  With  adequate  access  and 

egress  routes, 

I926.65(j)(8)(iv)  Bulking  ol  hazardous  wastes  shall  be  permitted  only  aftei 
a  thorough  characterization  of  the  materials  has  been  completed. 

1 926.65Q)(9)  Tank  and  vault  procedures,  (i)  Tanks  and  vaults  containing  haz 
ardons  BUbstances  shall  be  handled  In  a  manner  similar  to  that  for  drums 
and  containers,  taking  Into  consideration  the  size  of  the  tank  or  vault. 

1926.65(J)(9)(ii)  Appropriate  tank  or  vault  entry  procedures  as  described  in 
the  employer's  safety  and  health  plan  shall  be  followed  whenever  employees 
must  enter  a  tank  or  vault 

1926.6S(k)  Decontamination — (1)  General.  Procedures  for  all  phases  of 
decontamination  shall  be  developed  and  implemented  in  accordance  with 
this  paragraph. 

1926.65(k)(2)  Deronlnmfnation  procedures,  (i)  A  decontamination  procedure 
shall  be  developed,  communicated  to  employees  and  implemented  before 
any  employees  or  equipment  may  enter  areas  on  site  where  potential  for 
exposure  to  hazardous  substances  exists. 

1926.65(k)(2)(ii)  Standard  operating  procedures  shall  be  developed  to  min- 
imize employee  contact  with  hazardous  substances  or  with  equipment  that 
has  contacted  hazardous  substances. 

1926.65(k)(2)(iii)  All  employees  leaving  a  contaminated  area  shall  be  appro- 
priately decontaminated;  all  contaminated  clothing  and  equipment  leaving  a 
contaminated  area  shall  be  appropriately  disposed  of  or  decontaminated. 

1 926.65(k)(2)(i v)  Decontamination  procedures  shall  be  monitored  by  the  site 
safety  and  health  supervisor  to  determine  their  effectiveness.  When  such 
procedures  are  found  to  be  ineffective,  appropriate  steps  shall  be  taken  to 
correct  any  deficiencies. 

1 926.65(k)(3)  Location.  Decontamination  shall  be  performed  in  geographical 
areas  that  will  minimize  the  exposure  of  uncontaminated  employees  or 
equipment  to  contaminated  employees  or  equipment. 

1 926.65(k)(4)  Equipment  and  solvents.  All  equipment  and  solvents  used  for 
decontamination  shall  be  decontaminated  or  disposed  of  properly. 

1 926.65(k)(5)  Personal  protective  clothing  arid  equipment,  (i)  Protective  cloth- 
ing and  equipment  shall  be  decontaminated,  cleaned,  laundered,  maintained 
or  replaced  as  needed  to  maintain  their  effectiveness. 

1 926.65(k)(5)(i  i)  Employees  whose  non-impermeable  clothing  becomes  wet- 
ted with  hazardous  substances  shall  immediately  remove  that  clothing  and 
proceed  to  shower.  The  clothing  shall  be  disposed  of  or  decontaminated 
before  il  is  removed  from  the  work  zone. 

1926.65(k)(6)  Unauthorized  employees.  Unauthorized  employees  shall  not 
remove  protective  clothing  or  equipment  from  change  rooms. 

1 926. 65(k)(7)  Commercial  laundries  or  cleaning  establishments.  Commercial 
laundries  or  cleaning  establishments  that  decontaminate  protective  cloth- 
ing or  equipment  shall  be  informed  of  the  potentially  harmful  effects  of 
exposures  to  hazardous  substances. 

1926.65(k)(8)  Showers  and  change  rooms.  Where  the  decontamination 
procedure  indicates  a  need  for  regular  showers  and  change  rooms 


outside  ni  .1  contaminated  area,  they  shall  be  provided  and  meet  thi 

requirements  ol  29  <  1  ■  i<  1910  1  11    n  temperal ondlUons  pn 

the  effective  use  ol  wain,  then  othei  effective  means  foi  cleansing  shall 
be  provided  and  used, 

1926.65(1)  Emergency  response  by  employees  at  uncontrolled  haz 

ardous  waste  sites — (i)  Emergen)  \  response  plan  (i)  An  emergen 

SDOnSC  plan  shall  be  developed  and  Implemented  by  all  employers  wllhlii 

the  scop  "i  paragraphs  (a)(1)  (D  Hi)  ol  this  section  to  handle  anticipated 
emergi  m  lea  prioi  to  the  w?mnn  in  1  tat  nl  ol  hazardous  waste  operatlona. 
The  plan  shall  be  In  writing  and  available  foi  Inspection  and  copying  by 
employees,  their  representatives,  OSHA  personnel  and  othei  governmental 
agencies  with  reli  vant  responsibilities, 

i926.65(i)(i)(ii)  Employers  who  will  evacuate  theii  employees  from  the 

danger  ana  when  an  emergency  OCCUrS,  and  who  do  not  permit  any  of 
ill.  ii  employees  to  assist  In  handling  the  emergency,  are  exempt  from  the 
requirements  of  this  paragraph  If  they  provide  an  emergency  action  plan 
complying  with  §  1 926.35  of  this  part . 

1926.65(l)(2)  Elements  of  an  emergency  response  plan.  The  employer  shall 
develop  an  emergency  response  plan  for  emergencies  which  shall  address. 
as  a  minimum,  the  following: 

1926.65(l)(2)(i)  Pre-emergency  planning 

1926.65(l)(2)(il)  Personnel  roles,  lines  of  authority,  and  communication. 

1926.65(l)(2)(iii)  Emergency  recognition  and  prevention. 

1926.65(l)(2)(iv)  Safe  distances  and  places  of  refuge. 

1 926.65(l)(2)(v)  Site  security  and  control. 

1 926.65(l)(2)(vi)  Evacuation  routes  and  procedures. 

1926.65(l)(2)(vii)  Decontamination  procedures  which  are  not  covered  by  the 
site  safety  and  health  plan. 

1926.65(l)(2)(viii)  Emergency  medical  treatment  and  first  aid. 

1 926.65(l)(2)(ix)  Emergency  alerting  and  response  procedures. 

1926.65(l)(2)(x)  Critique  of  response  and  follow-up. 

1926.65(l)(2)(xi)  PPE  and  emergency  equipment. 

1926.65(l)(3)  Procedures  for  handling  emergency  incidents,  (i)  In  addition 
to  the  elements  for  the  emergency  response  plan  required  in  paragraph 
( 1)(2)  of  this  section,  the  following  elements  shall  be  included  for  emergency 
response  plans: 

1926.65(l)(3)(i)(A)  Site  topography,  layout,  and  prevailing  weather  conditions. 

1926.65(l)(3)(i)(B)  Procedures  for  reporting  incidents  to  local,  state,  and 
federal  governmental  agencies. 

1926.65(l)(3)(ii)  The  emergency  response  plan  shall  be  a  separate  section 
of  the  Site  Safety  and  Health  Plan. 

1926.65(l)(3)(iii)  The  emergency  response  plan  shall  be  compatible  and 
integrated  with  the  disaster,  fire  and/or  emergency  response  plans  of  local, 
state,  and  federal  agencies. 

1 926.65(l)(3)(iv)  The  emergency  response  plan  shall  be  rehearsed  regularly 
as  part  of  the  overall  training  program  for  site  operations. 

1 926.65(l)(3)(v)  The  site  emergency  response  plan  shall  be  reviewed  pe- 
riodically and.  as  necessary,  be  amended  to  keep  it  current  with  new  or 
changing  site  conditions  or  information. 

1 926.65(l)(3)(vi)  An  employee  alarm  system  shall  be  installed  in  accordance 
with  29  CFR  1926.159  to  notify  employees  of  an  emergency  situation;  to 
stop  work  activities  if  necessary:  to  lower  background  noise  in  order  to 
speed  communication;  and  to  begin  emergency  procedures. 

1926.65(l)(3)(vii)  Based  upon  the  information  available  at  time  of  the 
emergency,  the  employer  shall  evaluate  the  incident  and  the  site  response 
capabilities  and  proceed  with  the  appropriate  steps  to  implement  the  site 
emergency  response  plan. 

1926.65(m)  Illumination.  Areas  accessible  to  employees  shall  be  lighted  to 
not  less  than  the  minimum  illumination  intensities  listed  in  the  following 
Table  D-65. 1  while  any  work  is  in  progress: 
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TABLE  D-65.1—  MINIMUM  ILLUMINATION  INTENSITIES 
IN  FOOT-CANDLES 


Foot-candles 


Area  or  operations 


5 General  site  areas. 

3 Excavation  and  waste  areas,  accessways.  active 

storage  areas,  loading  platforms,  refueling,  and  field 
maintenance  areas. 

5 Indoors:  Warehouses,  corridors,  hallways,  and  exitways. 

5 Tunnels,  shafts,  and  general  underground  work  areas. 

(Exception:  minimum  of  10  foot-candles  is  required 
at  tunnel  and  shaft  heading  during  drilling,  mucking, 
and  scaling.  Mine  Safety  and  Health  Administration 
approved  cap  lights  shall  be  acceptable  for  use  in  the 
tunnel  heading. 

10 General  shops  (e.g..  mechanical  and  electrical  equip- 
ment rooms,  active  storerooms,  barracks  or  living 
quarters,  locker  or  dressing  rooms,  dining  areas,  and 
indoor  toilets  and  workrooms. 

30 First  aid  stations,  infirmaries,  and  offices. 

I926.65(n)  Sanitation  at  temporary  workplaces — (1)  Potable  water,  (i) 
An  adequate  supply  of  potable  water  shall  be  provided  on  the  site. 

1926.65(n)(1)(ii)  Portable  containers  used  to  dispense  drinking  water  shall 
be  capable  of  being  tightly  closed,  and  equipped  with  a  tap.  Water  shall 
not  be  dipped  from  containers. 

1926.65(n)(1)(iii)  Any  container  used  to  distribute  drinking  water  shall 
be  clearly  marked  as  to  the  nature  of  its  contents  and  not  used  for  any 
other  purpose. 

1926.65(n)(1)(iv)  Where  single  service  cups  (to  be  used  but  once)  are  sup- 
plied, both  a  sanitary  container  for  the  unused  cups  and  a  receptacle  for 
disposing  of  the  used  cups  shall  be  provided. 

1926.65(n)(2)  Nonpotable  water,  (i)  Outlets  for  nonpotable  water,  such 
as  water  for  firefighting  purposes,  shall  be  identified  to  indicate  clearly 
that  the  water  is  unsafe  and  is  not  to  be  used  for  drinking,  washing,  or 
cooking  purposes. 

1926.65(n)(2)(ii)  There  shall  be  no  cross-connection,  open  or  potential, 
between  a  system  furnishing  potable  water  and  a  system  furnishing 
nonpotable  water. 

1926.65(n)(3)  Toilet  facilities,  (i)  Toilets  shall  be  provided  for  employees 
according  to  the  following  Table  D-65.2. 

TABLE  D-65.2— TOILET  FACILITIES 


Number 

of  employees 


Minimum  number 
of  facilities 


20  or  fewer 

More  than  20.  fewer  than  200 


More  than  200 


One. 

One  toilet  seat  and  one  urinal 
per  40  employees. 
One  toilet  seat  and  one  urinal 
per  50  employees. 


1926.65(n)(3)(ii)  Under  temporary  field  conditions,  provisions  shall  be 
made  to  assure  that  at  least  one  toilet  facility  is  available. 

1 926.65(n)(3)(iii)  Hazardous  waste  sites  not  provided  with  a  sanitary  sewer 
shall  be  provided  with  the  following  toilet  facilities  unless  prohibited  by 
local  codes: 

1926.65(n)(3)(iii)(A)  Chemical  toilets; 

1926.65(n)(3)(iii)(B)  Recirculating  toilets: 

1926.65(n)(3)(iii)(C)  Combustion  toilets:  or 

1926.65(n)(3)(iii)(D)  Flush  toilets. 

1926.65(n)(3)(iv)  The  requirements  of  this  paragraph  for  sanitation 
facilities  shall  not  apply  to  mobile  crews  having  transportation  readily 
available  to  nearby  toilet  facilities. 

1926.65(n)(3)(v)  Doors  entering  toilet  facilities  shall  be  provided  with 
entrance  locks  controlled  from  inside  the  facility. 


1926.65(n)(4)  Food  handling.  All  food  service  facilities  and  operations  for 
employees  shall  meet  the  applicable  laws,  ordinances,  and  regulations 
of  the  jurisdictions  in  which  they  are  located. 

1926.65(n)(5)  Temporary  sleeping  quarters.  When  temporary  sleeping 
quarters  are  provided,  they  shall  be  heated,  ventilated,  and  lighted. 

1926.6S(n)(6)  Washing  facilities.  The  employer  shall  provide  adequate 
washing  facilities  for  employees  engaged  in  operations  where  hazardous 
substances  may  be  harmful  to  employees.  Such  facilities  shall  be  in  near 
proximity  to  the  worksite;  in  areas  where  exposures  are  below  permissible 
exposure  limits  and  published  exposure  levels  and  which  are  under  the 
controls  of  the  employer:  and  shall  be  so  equipped  as  to  enable  employees 
to  remove  hazardous  substances  from  themselves. 
1 926.65(n)(7)  Showers  and  change  rooms.  When  hazardous  waste  clean- 
up or  removal  operations  commence  on  a  site  and  the  duration  of  the 
work  will  require  six  months  or  greater  time  to  complete,  the  employer 
shall  provide  showers  and  change  rooms  for  all  employees  exposed  to 
hazardous  substances  and  health  hazards  involved  in  hazardous  waste 
clean-up  or  removal  operations. 

1 926.65(n)(7)(i)  Showers  shall  be  provided  and  shall  meet  the  requirements 
of29CFR  1926.51(f)(4). 

1926.65(n)(7)(ii)  Change  rooms  shall  be  provided  and  shall  meet  the 
requirements  of  29  CFR  1926.51(i).  Change  rooms  shall  consist  of  two 
separate  change  areas  separated  by  the  shower  area  required  in  para- 
graph (n)(7)(i)  of  this  section.  One  change  area,  with  an  exit  leading  off 
the  worksite,  shall  provide  employees  with  a  clean  area  where  they  can 
remove,  store,  and  put  on  street  clothing.  The  second  area,  with  an  exit 
to  the  worksite,  shall  provide  employees  with  an  area  where  they  can  put 
on.  remove  and  store  work  clothing  and  personal  protective  equipment. 

1926.65(n)(7)(iii)  Showers  and  change  rooms  shall  be  located  in  areas 
where  exposures  are  below  the  permissible  exposure  limits  and  published 
exposure  levels.  If  this  cannot  be  accomplished,  then  a  ventilation  sys- 
tem shall  be  provided  that  will  supply  air  that  is  below  the  permissible 
exposure  limits  and  published  exposure  levels. 

1926.65(n)(7)(iw)  Employers  shall  assure  that  employees  shower  at  the 
end  of  their  work  shift  and  when  leaving  the  hazardous  waste  site. 

1 926.65(0)  New  technology  programs.  (1)  The  employer  shall  develop 
and  implement  procedures  for  the  introduction  of  effective  new  technolo- 
gies and  equipment  developed  for  the  improved  protection  of  employees 
working  with  hazardous  waste  clean-up  operations,  and  the  same  shall 
be  implemented  as  part  of  the  site  safety  and  health  program  to  assure 
that  employee  protection  is  being  maintained. 

1 926.65(o)(2)  New  technologies,  equipment  or  control  measures  available 
to  the  industry,  such  as  the  use  of  foams,  absorbents,  adsorbents,  neu- 
tralizers,  or  other  means  to  suppress  the  level  of  air  contaminates  while 
excavating  the  site  or  for  spill  control,  shall  be  evaluated  by  employers 
or  their  representatives.  Such  an  evaluation  shall  be  done  to  determine 
the  effectiveness  of  the  new  methods,  materials,  or  equipment  before  im- 
plementing their  use  on  a  large  scale  for  enhancing  employee  protection. 
Information  and  data  from  manufacturers  or  suppliers  may  be  used  as 
part  of  the  employer's  evaluation  effort.  Such  evaluations  shall  be  made 
available  to  OSHA  upon  request. 

1926.65(p)  Certain  operations  conducted  under  the  Resource  Con- 
servation and  Recovery  Act  of  1976  (RCRA).  Employers  conducting 
operations  at  treatment,  storage  and  disposal  (TSD)  facilities  specified 
in  paragraph  (a)(l)(iv)  of  this  section  shall  provide  and  implement  the 
programs  specified  in  this  paragraph.  See  the  "Notes  and  Exceptions"  to 
paragraph  (a)(2)(iii)  of  this  section  for  employers  not  covered. 

1 926 . 65(p)(  1 )  Safety  and  health  program.  The  employer  shall  develop  and 
implement  a  written  safety  and  health  program  for  employees  involved 
in  hazardous  waste  operations  that  shall  be  available  for  inspection  by 
employees,  their  representatives  and  OSHA  personnel.  The  program  shall 
be  designed  to  identify,  evaluate  and  control  safety  and  health  hazards 
in  their  facilities  for  the  purpose  of  employee  protection,  to  provide  for 
emergency  response  meeting  the  requirements  of  paragraph  (p)(8)  of  this 
section  and  to  address  as  appropriate  site  analysis,  engineering  controls, 
maximum  exposure  limits,  hazardous  waste  handling  procedures  and  uses 
of  new  technologies. 

1926.65(p)(2)  Hazard  communication  program.  The  employer  shall  im- 
plement a  hazard  communication  program  meeting  the  requirements  of 
29  CFR  1926.59  as  part  of  the  employer's  safety  and  program. 
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Note  to  1926.65:  The  exemption  for  hazardoui  waate  provided  m|16 
li  tppllcable  i"  thla  lection, 

i926.65(p)(3)  Medical  Mi/rriiiiiNi .■  program  rhe  employe!  shall  develop 
.iikI  implemen)  i ■■  in . 1 1  lurveillance  program  meeting  the  reejulrementa 

..I  | . .  1 1 . « i  ■.  i  i|ili  III  Oi  1 1n.  Ml  lion 

1926.65(p)(4)  Decontamination  program,  The  employer  shall  develop  end 
Implement  •>  decontamination  procedure  meeting  the  requirements  oi 
paragraph  Ik)  c >i  thla  section 

1926.65(p)(5)  iWir  ifclinoUxm  program.  The  employer  h  .II  . I.  \ -  lr.p  and 
Implement  procedures  meeting  Hie  requirements  ol  paragraph  |o|  <>l  llils  mt 

Hon  for  Introducing  new  .mil  Innovative  equipment  into  the  workplace 

1926.65(p)((5)  Material  handling  program.  Where  employees  will  lie  handling 
i  In  iii  is  en  (in  it.  liners,  the  employer  shall  develop  and  Implemen  I  procedun 
meeting  the  requirements  of  paragraphs  (J)(l)  (ll)  through  (vtll)  and  (xQ  of  thla 
section,  as  well  as  ())(3)  and  ())(8)  of  this  section  prior  to  starting  such  work. 

1926.65(p)(7)  Training  program — (i)  Neu>  employees.  The  employer  shall 
develop  and  Implement  a  training  program,  which  is  part  of  the  employer's 
safety  and  health  program,  for  employees  exposed  to  health  hazards  or 
hazardous  substances  at  TSD  operations  to  enable  the  employees  to  perform 
their  assigned  duties  and  functions  in  a  safe  and  healthful  manner  so  as  not 
endanger  themselves  or  other  employees.  The  initial  training  shall  be  for  24 
hours  and  refresher  training  shall  be  for  eight  hours  annually.  Employees 
who  have  received  the  Initial  training  required  by  this  paragraph  shall  be 
given  a  written  certificate  attesting  that  they  have  successfully  completed 
the  necessary  training. 

1926.65(p)(7)(ii)  Current  employees.  Employers  who  can  show  by  an  em- 
ployee's previous  work  experience  and/or  training  that  the  employee  has 
had  training  equivalent  to  the  initial  training  required  by  this  paragraph, 
shall  be  considered  as  meeting  the  Initial  training  requirements  of  this 
paragraph  as  to  that  employee.  Equivalent  training  includes  the  training 
that  existing  employees  might  have  already  received  from  actual  site  work 
experience.  Current  employees  shall  receive  eight  hours  of  refresher  train- 
ing annually 

1926.65(p)(7)(iii)  Trainers.  Trainers  who  teach  initial  training  shall  have 
satisfactorily  completed  a  training  course  for  teaching  the  subjects  they  are 
expected  to  teach  or  they  shall  have  the  academic  credentials  and  instruction 
experience  necessary  to  demonstrate  a  good  command  of  the  subject  matter 
of  the  courses  and  competent  instructional  skills. 

1 926.65(p)(8)  Emergency  response  program — (i)  Emergency  response  plan. 
An  emergency  response  plan  shall  be  developed  and  implemented  by  all 
employers.  Such  plans  need  not  duplicate  any  of  the  subjects  fully  ad- 
dressed in  the  employer's  contingency  planning  required  by  permits,  such 
as  those  issued  by  the  U.S.  Environmental  Protection  Agency,  provided 
that  the  contingency  plan  is  made  part  of  the  emergency  response  plan. 
The  emergency  response  plan  shall  be  a  written  portion  of  the  employers 
safety  and  health  program  required  in  paragraph  (p)(l)  of  this  section. 
Employers  who  will  evacuate  their  employees  from  the  worksite  location 
when  an  emergency  occurs  and  who  do  not  permit  any  of  their  employees 
to  assist  in  handling  the  emergency  are  exempt  from  the  requirements  of 
paragraph  (p)(8)  if  they  provide  an  emergency  action  plan  complying  with 
§1926.35  of  this  part. 

1926.65(p)(8)(ii)  Elements  of  an  emergency  response  plan.  The  employer 
shall  develop  an  emergency  response  plan  for  emergencies  which  shall 
address,  as  a  minimum,  the  following  areas  to  the  extent  that  they  are  not 
addressed  in  any  specific  program  required  in  this  paragraph: 

1926.65(p)(8)(ii)(A)  Pre-emergency  planning  and  coordination  with  out- 
side parties. 

1926.65(p)(8)(ii)(B)  Personnel  roles,  lines  of  authority,  and  communication. 

1 926.65(p)(8)(ii)(C)  Emergency  recognition  and  prevention. 

1 926.65(p)(8)(ii)(D)  Safe  distances  and  places  of  refuge. 

1926.65(p)(8)(ii)(E)  Site  security  and  control. 

1926.65(p)(8)(ii)(F)  Evacuation  routes  and  procedures. 

1926.65(p)(8)(ii)(G)  Decontamination  procedures. 

1926.65(p)(8)(ii)(H)  Emergency  medical  treatment  and  first  aid. 

1926.65(p)(8)(ii)(l)  Emergency  alerting  and  response  procedures. 

1 926.65(p)(8)(ii)(J)  Critique  of  response  and  follow-up. 


i926.05(p)(8)(ii)(K)  ppe  and  -in.  u.'  ni  .  i  quipmenl 

I920.85(p)(8)(in)  Training.  W  tralnlngfoi  emergenc)  reaponai  emj 

ihaU  b opleted  before  the]  are  i  alii  'i  upon  to  piiiurm  in  n 

i  lea,  Sue  ii  training  aha]]  mi  hide  the  »l*m»nte  of  the  emergency  response 

plan,  ttandard  operating  pro)  edurcs  tli<-  employei  has  established  lui  lh> 
|uli.  the  personal  protective  equipment  to  be  worn  and  procedures  for  han- 
dling emergency  incidents. 

Em  ' prion  "  /  An  employer  need  nol  train  all  employees  to  the  degree  spec- 
ill,  il  II  the  employer  divides  the  work  force  In  a  manner  such  thai  a  suffl- 
■  ii m  Dumber  Ol  employees  who  have  responsibility  to  I  antral  emergencies 
have  the  training  specllled.  and  all  other  employees,  who  may  first  respond 
to  an  emergen,  v  Im  Ident,  have  sufficient  awareness  training  to  recognize 
that  an  emergency  response  situation  exists  and  that  they  are  instructed  In 
that  case  to  summon  the  fully  trained  employees  and  not  attempt  control 
fbi  whi.ii  they  are  not  trained. 

Exception  #2:  An  employer  need  not  train  all  employees  to  the  degree 
specified  If  arrangements  have  been  made  In  advance  for  an  outside  fully- 
trained  emergency  response  team  to  respond  In  a  reasonable  period  and  all 
employees,  who  may  come  to  the  incident  first,  have  sufficient  awareness 
training  to  recognize  that  an  emergency  response  situation  exists  and  they 
have  been  instructed  to  call  the  designated  outside  fully-trained  emergency 
response  team  for  assistance. 

1926.65(p)(8)(iii)(B)  Employee  members  of  TSD  facility  emergency  response 
organizations  shall  be  trained  to  a  level  of  competence  in  the  recognition  of 
health  and  safety  hazards  to  protect  themselves  and  other  employees.  This 
would  include  training  in  the  methods  used  to  minimize  the  risk  from  safety  and 
health  hazards:  in  the  safe  use  of  control  equipment:  in  the  selection  and  use 
of  appropriate  personal  protective  equipment:  In  the  safe  operating  procedures 
to  be  used  at  the  incident  scene;  in  the  techniques  of  coordination  with  other 
employees  to  minimize  risks;  in  the  appropriate  response  to  over  exposure  from 
health  hazards  or  injury  to  themselves  and  other  employees:  and  In  the  recog- 
nition of  subsequent  symptoms  which  may  result  from  over  exposures. 

1926.65(p)(8)(iii)(C)  The  employer  shall  certify  that  each  covered  employee 
has  attended  and  successfully  completed  the  training  required  in  paragraph 
(p)(8)(iii)  of  this  section,  or  shall  certify  the  employee's  competency  at  least 
yearly.  The  method  used  to  demonstrate  competency  for  certification  of 
training  shall  be  recorded  and  maintained  by  the  employer. 

1926.65(p)(8)(iv)  Procedures  for  handling  emergency  incidents.  (A)  In  addition 
to  the  elements  for  the  emergency  response  plan  required  in  paragraph 
(p)(8)(ii)  of  this  section,  the  following  elements  shall  be  included  for  emer- 
gency response  plans  to  the  extent  that  they  do  not  repeat  any  information 
already  contained  in  the  emergency  response  plan: 

1926.65(p)(8)(iv)(A)ft;  Site  topography,  layout,  and  prevailing  weather 
conditions. 

1 926.65(p)(8)(iv)(A)f2J  Procedures  for  reporting  incidents  to  local,  state,  and 
federal  governmental  agencies. 

1 926. 65(p)(8)(i v)(B)  The  emergency  response  plan  shall  be  compatible  and 
integrated  with  the  disaster,  fire  and/or  emergency  response  plans  of  local, 
state,  and  federal  agencies. 

1926.65(p)(8)(iv)(C)  The  emergency  response  plan  shall  be  rehearsed  regu- 
larly as  part  of  the  overall  training  program  for  site  operations. 

1926.65(p)(8)(iv)(D)  The  site  emergency  response  plan  shall  be  reviewed 
periodically  and.  as  necessary,  be  amended  to  keep  it  current  with  new  or 
changing  site  conditions  or  information. 

1 926.65(p)(8)(iv)(E)  An  employee  alarm  system  shall  be  installed  in  accor- 
dance with  29  CFR  1 926. 1 59  to  notify  employees  of  an  emergency  situation; 
to  stop  work  activities  if  necessary;  to  lower  background  noise  in  order  to 
speed  communication:  and  to  begin  emergency  procedures. 

1 926.65(p)(8)(iv)(F)  Based  upon  the  information  available  at  time  of  the 
emergency,  the  employer  shall  evaluate  the  incident  and  the  site  response 
capabilities  and  proceed  with  the  appropriate  steps  to  implement  the  site 
emergency  response  plan. 

1926.65(q)  Emergency  response  to  hazardous  substance  releases.  This 
paragraph  covers  employers  whose  employees  are  engaged  in  emergency 
response  no  matter  where  it  occurs  except  that  it  does  not  cover  employees 
engaged  in  operations  specified  in  paragraphs  (a)(l)(i)  through  (a)(l)(iv)  of 
this  section.  Those  emergency  response  organizations  who  have  developed 
and  implemented  programs  equivalent  to  this  paragraph  for  handling  re- 
leases of  hazardous  substances  pursuant  to  section  303  of  the  Superfund 
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Amendments  and  Reauthorization  Act  of  1986  (Emergency  Planning  and 
Community  Right-to-Know  Act  of  1986.  42  U.S.C.  1 1003)  shall  be  deemed 
to  have  met  the  requirements  of  this  paragraph. 

1 926.65(q)(1 )  Emergency  response  plan.  An  emergency  response  plan  shall 
be  developed  and  implemented  to  handle  anticipated  emergencies  prior 
to  the  commencement  of  emergency  response  operations.  The  plan  shall 
be  in  writing  and  available  for  inspection  and  copying  by  employees,  their 
representatives  and  OSHA  personnel.  Employers  who  will  evacuate  their 
employees  from  the  danger  area  when  an  emergency  occurs,  and  who  do 
not  permit  any  of  their  employees  to  assist  in  handling  the  emergency. 
are  exempt  from  the  requirements  of  this  paragraph  if  they  provide  an 
emergency  action  plan  in  accordance  with  §1926.35  of  this  part. 

1926.65(q)(2)  Elements  of  an  emergency  response  plan.  The  employer 
shall  develop  an  emergency  response  plan  for  emergencies  which  shall 
address,  as  a  minimum,  the  following  to  the  extent  that  they  are  not  ad- 
dressed elsewhere: 

1926.65(q)(2)(i)  Pre-emergency  planning  and  coordination  with  out- 
side parties. 

1926.65(q)(2)(ii)  Personnel  roles,  lines  of  authority,  training,  and 
communication. 

1926.65(q)(2)(iii)  Emergency  recognition  and  prevention. 

1926.65(q)(2)(iv)  Safe  distances  and  places  of  refuge. 

1926.65(q)(2)(v)  Site  security  and  control. 

1926.65(q)(2)(vi)  Evacuation  routes  and  procedures. 

1 926.65(q)(2)(vii)  Decontamination. 

1926.65(q)(2)(viii)  Emergency  medical  treatment  and  first  aid. 

1926.65(q)(2)(ix)  Emergency  alerting  and  response  procedures. 

1926.65(q)(2)(x)  Critique  of  response  and  follow-up. 

1926.65(q)(2)(xi)  PPE  and  emergency  equipment. 

1926.65(q)(2)(xii)  Emergency  response  organizations  may  use  the  local 
emergency  response  plan  or  the  state  emergency  response  plan  or  both, 
as  part  of  their  emergency  response  plan  to  avoid  duplication.  Those 
items  of  the  emergency  response  plan  that  are  being  properly  addressed 
by  the  SARA  Title  III  plans  may  be  substituted  into  their  emergency  plan 
or  otherwise  kept  together  for  the  employer  and  employee's  use. 

1 926.65(q)(3)  Procedures  for  handlinq  emergency  response,  (i)  The  senior 
emergency  response  official  responding  to  an  emergency  shall  become  the 
individual  in  charge  of  a  site-specific  Incident  Command  System  (1CS).  All 
emergency  responders  and  their  communications  shall  be  coordinated 
and  controlled  through  the  individual  in  charge  of  the  ICS  assisted  by 
the  senior  official  present  for  each  employer. 

Note  to  (g)(3)(i):  |sic  (q)(3)(l)|  The  senior  official  at  an  emergency  response 
is  the  most  senior  official  on  the  site  who  has  the  responsibility  for  con- 
trolling the  operations  at  the  site.  Initially  it  is  the  senior  officer  on  the 
first-due  piece  of  responding  emergency  apparatus  to  arrive  on  the  incident 
scene.  As  more  senior  officers  arrive  (i.e..  battalion  chief,  fire  chief,  state 
law  enforcement  official,  site  coordinator,  etc.)  the  position  is  passed  up 
the  line  of  authority  which  has  been  previously  established. 

1926.65(q)(3)(ii)  The  individual  in  charge  of  the  ICS  shall  identify,  to 
the  extent  possible,  all  hazardous  substances  or  conditions  present  and 
shall  address  as  appropriate  site  analysis,  use  of  engineering  controls, 
maximum  exposure  limits,  hazardous  substance  handling  procedures, 
and  use  of  any  new  technologies. 

1 926.65(q)(3)(iii)  Based  on  the  hazardous  substances  and/or  conditions 
present,  the  individual  in  charge  of  the  ICS  shall  implement  appropriate 
emergency  operations,  and  assure  that  the  personal  protective  equipment 
worn  is  appropriate  for  the  hazards  to  be  encountered .  However,  personal 
protective  equipment  shall  meet,  at  a  minimum,  the  criteria  contained 
in  29  CFR  1926.97  when  worn  while  performing  fire  fighting  operations 
beyond  the  incipient  stage  for  any  incident. 

1926.65(q)(3)(iv)  Employees  engaged  in  emergency  response  and  exposed 
to  hazardous  substances  presenting  an  inhalation  hazard  or  potential 
inhalation  hazard  shall  wear  positive  pressure  self-contained  breathing 
apparatus  while  engaged  in  emergency  response,  until  such  time  that 
the  individual  in  charge  of  the  ICS  determines  through  the  use  of  air 
monitoring  that  a  decreased  level  of  respiratory  protection  will  not  result 
in  hazardous  exposures  to  employees. 


1 926.65(q)(3)(v)  The  individual  in  charge  of  the  ICS  shall  limit  the  number 
of  emergency  response  personnel  at  the  emergency  site,  in  those  areas 
of  potential  or  actual  exposure  to  incident  or  site  hazards,  to  those  who 
are  actively  performing  emergency  operations.  However,  operations  in 
hazardous  areas  shall  be  performed  using  the  buddy  system  in  groups 
of  two  or  more. 

1 926.65(q)(3)(vi)  Back-up  personnel  shall  stand  by  with  equipment  ready 
to  provide  assistance  or  rescue.  Advance  first  aid  support  personnel,  as 
a  minimum,  shall  also  stand  by  with  medical  equipment  and  transpor- 
tation capability. 

1926.65(q)(3)(vii)  The  individual  in  charge  of  the  ICS  shall  designate  a 
safety  official,  who  is  knowledgeable  in  the  operations  being  implemented 
at  the  emergency  response  site,  with  specific  responsibility  to  identify 
and  evaluate  hazards  and  to  provide  direction  with  respect  to  the  safety 
of  operations  for  the  emergency  at  hand. 

1926.65(q)(3)(viii)  When  activities  are  judged  by  the  safety  official  to  be 
an  IDLH  condition  and/or  to  involve  an  imminent  danger  condition,  the 
safety  official  shall  have  the  authority  to  alter,  suspend,  or  terminate 
those  activities.  The  safety  official  shall  immediately  inform  the  individual 
in  charge  of  the  ICS  of  any  actions  needed  to  be  taken  to  correct  these 
hazards  at  the  emergency  scene. 

1926.65(q)(3)(ix)  After  emergency  operations  have  terminated,  the 
individual  in  charge  of  the  ICS  shall  implement  appropriate  decon- 
tamination procedures. 

1926.65(q)(3)(x)  When  deemed  necessary  for  meeting  the  tasks  at  hand, 
approved  self-contained  compressed  air  breathing  apparatus  may  be 
used  with  approved  cylinders  from  other  approved  self-contained  com- 
pressed air  breathing  apparatus  provided  that  such  cylinders  are  of  the 
same  capacity  and  pressure  rating.  All  compressed  air  cylinders  used 
with  self-contained  breathing  apparatus  shall  meet  U.S.  Department 
of  Transportation  and  National  Institute  for  Occupational  Safety  and 
Health  criteria. 

1926.65(q)(4)  Skilled  support  personnel.  Personnel,  not  necessarily  an 
employer's  own  employees,  who  are  skilled  in  the  operation  of  certain 
equipment,  such  as  mechanized  earth  moving  or  digging  equipment  or 
crane  and  hoisting  equipment,  and  who  are  needed  temporarily  to  perform 
immediate  emergency  support  work  that  cannot  reasonably  be  performed 
in  a  timely  fashion  by  an  employer's  own  employees,  and  who  will  be  or 
may  be  exposed  to  the  hazards  at  an  emergency  response  scene,  are  not 
required  to  meet  the  training  required  in  this  paragraph  for  the  employer's 
regular  employees.  However,  these  personnel  shall  be  given  an  initial 
briefing  at  the  site  prior  to  their  participation  in  any  emergency  response. 
The  initial  briefing  shall  include  instruction  in  the  wearing  of  appropriate 
personal  protective  equipment,  what  chemical  hazards  are  involved,  and 
what  duties  are  to  be  performed.  All  other  appropriate  safety  and  health 
precautions  provided  to  the  employer's  own  employees  shall  be  used  to 
assure  the  safety  and  health  of  these  personnel. 

1 926.65(q)(5)  Specialist  employees.  Employees  who,  in  the  course  of  their 
regular  job  duties,  work  with  and  are  trained  in  the  hazards  of  specific 
hazardous  substances,  and  who  will  be  called  upon  to  provide  technical 
advice  or  assistance  at  a  hazardous  substance  release  incident  to  the 
individual  in  charge,  shall  receive  training  or  demonstrate  competency 
in  the  area  of  their  specialization  annually. 

1926.65(q)(6)  Training.  Training  shall  be  based  on  the  duties  and  func- 
tion to  be  performed  by  each  responder  of  an  emergency  response  orga- 
nization. The  skill  and  knowledge  levels  required  for  all  new  responders. 
those  hired  after  the  effective  date  of  this  standard,  shall  be  conveyed  to 
them  through  training  before  they  are  permitted  to  take  part  in  actual 
emergency  operations  on  an  incident.  Employees  who  participate,  or  are 
expected  to  participate,  in  emergency  response,  shall  be  given  training 
in  accordance  with  the  following  paragraphs: 

1926.65(q)(6)(i)  First  responder  awareness  level.  First  responders  at  the 
awareness  level  are  individuals  who  are  likely  to  witness  or  discover  a 
hazardous  substance  release  and  who  have  been  trained  to  initiate  an 
emergency  response  sequence  by  notifying  the  proper  authorities  of  the 
release.  They  would  take  no  further  action  beyond  notifying  the  authorities 
of  the  release.  First  responders  at  the  awareness  level  shall  have  suffi- 
cient training  or  have  had  sufficient  experience  to  objectively  demonstrate 
competency  in  the  following  areas: 

1926.65(q)(6)(i)(A)  An  understanding  of  what  hazardous  substances  are. 
and  the  risks  associated  with  them  in  an  incident. 
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1B26.65(q)(6)(i)(B)  An  understanding  Ol  the  potrnllal  <miIi  iii  ins  .is-mh  latcd 
With  .111  emergen  \  I  rented  when  Im/iinlmi  in-  present 

i020.05(q)(0)(i)(C)  The  ability  to  recognize  the  presence  ol  hazardous  suh 
stances  In  an  emei  gem  \ 

1926. 65(q)(6)(i)(D)  Hi.    ability  lenlllv  the  h.i/.u  dims  siiIisI.mk  i-s.  II 

possible 

i926.65(q)(6)(i)(E)  An  understanding  of  the  role  of  the  first  responda  aware 

[MM  Individual  In  the  employer's  emcrgeni  \  response  plan  1 1  ii  h  ii  III  in  site 
Security  and  Control  and  the  I)  S   Depart  met  it  ul  1 1  .■■  i^pt  >■  t.it  i<  m  s  Kincrgcm  y 

Response  i  luldebook 

i926.65(q)(6)(i)(F)  iin  .iiiiinv  to  realize  ihe  need  lor  .Kidiiion.il  resources, 
and  to  make  appropriate  notifications  to  the  communication  centi  i 
I926.65(q)(6)(ii)  first  responder  operations  level  I'iisi  responders  it  the 

Operations  level  an  Individuals  who  responrl  lii  releasesorpotentl.il  releases 

oi  hazardous  substances  .is  pari  ol  the  Initial  response  to  the  sin-  foj  thi 
purpose  of  protecting  nearby  persons,  property,  or  the  environment  from 

the  effects  ol  the  release.  ilicy  are  trained  to  respond  In  a  defensive  l.i 
without  actually  Dying  to  slop  the  release  Their  function  Is  to  contain  tin- 
release  from  a  sale  distance .  keep  It  from  spreading,  and  prevent  exposures 
First  responders  at  the  operational  level  shall  have  received  at  least  eight 
hours  of  training  or  have  had  suflicient  experience  to  objectively  demon 
strate  competency  In  the  following  areas  In  addition  to  those  listed  for  the 
awareness  level  and  the  employer  shall  so  certify: 

1926.65(q)(6)(ii)(A)  Knowledge  of  the  basic  hazard  and  risk  assessment 
techniques. 

1926.65(q)(6)(ii)(B)  Know  how  to  select  and  use  proper  persona]  protective 
equipment  provided  to  the  first  responder  operational  level. 

l926.65(q)(6)(ii)(C)  An  understanding  of  basic  hazardous  materials  terms. 

1926.65(q)(6)(ii)(D)  Know  how  to  perform  basic  control,  containment  and/or 
confinement  operations  within  the  capabilities  of  the  resources  and  personal 
protective  equipment  available  with  their  unit. 

1926.65(q)(6)(ii)(E)  Know  how  to  implement  basic  decontamination 
procedures. 

1926.65(q)(6)(ii)(F)  An  understanding  of  the  relevant  standard  operating 
procedures  and  termination  procedures. 

1926.65(q)(6)(iii)  Hazardous  materials  technician.  Hazardous  materials 
technicians  are  individuals  who  respond  to  releases  or  potential  releases 
for  the  purpose  of  stopping  the  release.  They  assume  a  more  aggressive  role 
than  a  first  responder  at  the  operations  level  in  that  they  will  approach  the 
point  of  release  in  order  to  plug,  patch  or  otherwise  stop  the  release  of  a 
hazardous  substance.  Hazardous  materials  technicians  shall  have  received 
at  least  24  hours  of  training  equal  to  the  first  responder  operations  level 
and  in  addition  have  competency  in  the  following  areas  and  the  employer 
shall  so  certify: 

1926.65(q)(6)(iii)(A)  Know  how  to  implement  the  employer's  emergency 
response  plan. 

1 926.65(q)(6)(iii)(B)  Know  the  classification,  identification  and  verification 
of  known  and  unknown  materials  by  using  field  survey  instruments 
and  equipment. 

1926.65(q)(6)(iii)(C)  Be  able  to  function  within  an  assigned  role  in  the  In- 
cident Command  System. 

1926.65(q)(6)(iii)(D)  Know  how  to  select  and  use  proper  specialized 
chemical  personal  protective  equipment  provided  to  the  hazardous 
materials  technician. 

1926.65(q)(6)(iii)(E)  Understand  hazard  and  risk  assessment  techniques. 

1 926.65(q)(6)(iii)(F)  Be  able  to  perform  advance  control,  containment,  and/or 
confinement  operations  within  the  capabilities  of  the  resources  and  personal 
protective  equipment  available  with  the  unit. 

1926.65(q)(6)(iii)(G)  Understand  and  implement  decontamination 
procedures. 

1926.65(q)(6)(iii)(H)  Understand  termination  procedures. 

1 926.65(q)(6)(iii)(l)  Understand  basic  chemical  and  toxicologieal  terminology 
and  behavior. 

1926.65(q)(6)(iv)  Hazardous  materials  specialist.  Hazardous  materials  spe- 
cialists are  individuals  who  respond  with  and  provide  support  to  hazardous 
materials  technicians.  Their  duties  parallel  those  of  the  hazardous  materi- 


als tea  iinii  Ian  however,  iiios.-  dutli  ■  require  -i  more  dim  ted  a  spa  n» 
knowledge  of  the  various  sul  may  be  called  upon  to  contain 

i  in  hazardous  mat  i  i  would  also  ..<  i  .is  the  site  liaison  with 

Federal,  state,  i<«  .d  and  othei  government  authorities  In  regards  to  site 
activities  Hazardous  materials  specialists  shall  d  al  least  24 

houra  of  training  equal  to  the  technician  level  and  In  addition  have  compe 
ten  v  in  the  following  areas  and  th<  i  mployei  shall  so  i  ertify 

i926.65(q)(6)(iv)(A)  Know  imw  to  Implement  Hie  local  emergency  re- 
spouse  plan. 

i926.65(q)(6)(iv)(B)t:n<iersi.iii.i,  lasslfli  .it  ion  Identification  and  verlft  anon 
ol  known  and  unknown  materials  by  using  advan  ed  survey  Instruments 
.mil  equipment 

1926.65(q)(6)(iv)(C)  Know  of  the  state  emergeni  ,  n  spouse  plan 

i926.65(q)(6)(iv)(D)  n<  -able  to  select  and  use  propel  spa  lalized  t  tiemlcal  per- 
aonal  protective  equlpmenl  provided  to  the  hazardous  materials  specialist. 

1926.65(q)(6)(iv)(E)  Understand  III  depth  hazard  and  risk  techniques. 

i926.65(q)(6)(iv)(F)  Be  able  to  perform  specialized  control,  containment, 

and/or  confinement  operations  within  the  capabilities  of  the  resources  and 
personal  protective  equipment  available. 

1926.65(q)(6)(iv)(G)  Be  able  to  determine  and  Implement  decontamination 
procedures 

1926.65(q)(6)(iv)(H)  Have  the  ability  to  develop  a  site  safety  and  control  plan. 

1926.65(q)(6)(iv)(l)  Understand  chemical,  radiological  and  toxicological 
terminology  and  behavior. 

1926.65(q)(6)(v)  On  scene  incident  commander.  Incident  commanders, 
who  will  assume  control  of  the  incident  scene  beyond  the  first  responder 
awareness  level,  shall  receive  at  least  24  hours  of  training  equal  to  the  first 
responder  operations  level  and  in  addition  have  competency  In  the  following 
areas  and  the  employer  shall  so  certify: 

1926.65(q)(6)(v)(A)  Know  and  be  able  to  implement  the  employer's  incident 
command  system. 

1926.65(q)(6)(v)(B)  Know  how  to  implement  the  employer's  emergency 
response  plan. 

1 926.65(q)(6)(v)(C)  Know  and  understand  the  hazards  and  risks  associated 
with  employees  working  in  chemical  protective  clothing. 

1926.65(q)(6)(v)(D)  Know  how  to  implement  the  local  emergency  re- 
sponse plan. 

1926.65(q)(6)(v)(E)  Know  of  the  state  emergency  response  plan  and  of  the 
Federal  Regional  Response  Team. 

1926.65(q)(6)(v)(F)  Know  and  understand  the  importance  of  decontami- 
nation procedures. 

1926.65(q)(7)  Trainers.  Trainers  who  teach  any  of  the  above  training  sub- 
jects shall  have  satisfactorily  completed  a  training  course  for  teaching  the 
subjects  they  are  expected  to  teach,  such  as  the  courses  offered  by  the 
U.S.  National  Fire  Academy,  or  they  shall  have  the  training  and/or  aca- 
demic credentials  and  instructional  experience  necessary  to  demonstrate 
competent  instructional  skills  and  a  good  command  of  the  subject  matter 
of  the  courses  they  are  to  teach. 

1 926.65(q)(8)  Refresher  training,  (i)  Those  employees  who  are  trained  in  ac- 
cordance with  paragraph  (q)(6)  of  this  section  shall  receive  annual  refresher 
training  of  sufficient  content  and  duration  to  maintain  their  competencies, 
or  shall  demonstrate  competency  in  those  areas  at  least  yearly. 

1 926.65(q)(8)(ii)  A  statement  shall  be  made  of  the  training  or  competency, 
and  if  a  statement  of  competency  is  made,  the  employer  shall  keep  a  record 
of  the  methodology  used  to  demonstrate  competency. 

1926.65(q)(9)  Medical  surveillance  and  consultation,  (i)  Members  of  an  or- 
ganized and  designated  HAZMAT  team  and  hazardous  materials  specialists 
shall  receive  a  baseline  physical  examination  and  be  provided  with  medical 
surveillance  as  required  in  paragraph  (0  of  this  section. 

1926.65(q)(9)(ii)  Any  emergency  response  employees  who  exhibits  signs 
or  symptoms  which  may  have  resulted  from  exposure  to  hazardous  sub- 
stances during  the  course  of  an  emergency  incident,  either  immediately  or 
subsequently,  shall  be  provided  with  medical  consultation  as  required  in 
paragraph  (f)(3)(ii)  of  this  section. 

1926.65(q)(10)  Chemical  protective  clothing.  Chemical  protective  clothing 
and  equipment  to  be  used  by  organized  and  designated  HAZMAT  team 
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members,  or  to  be  used  by  hazardous  materials  specialists,  shall  meet 
the  requirements  of  paragraphs  (g)  (3)  through  (5)  of  this  section. 

1926.65(q)(1 1)  Post-emergency  response  operations.  Upon  completion 
of  the  emergency  response,  if  it  is  determined  that  it  is  necessary  to  re- 
move hazardous  substances,  health  hazards,  and  materials  contaminated 
with  them  (such  as  contaminated  soil  or  other  elements  of  the  natural 
environment)  from  the  site  of  the  incident,  the  employer  conducting  the 
clean-up  shall  comply  with  one  of  the  following: 

1926.65(q)(11)(i)  Meet  all  of  the  requirements  of  paragraphs  (b)  through 
(o)  of  this  section;  or 

1 926.65(q)(  1 1  )(ii)  Where  the  clean-up  is  done  on  plant  property  using  plant 
or  workplace  employees,  such  employees  shall  have  completed  the  training 
requirements  of  the  following:  29  CFR  1926.35.  1926.59.  and  1926.103. 
and  other  appropriate  safety  and  health  training  made  necessary  by  the 
tasks  that  they  are  expected  to  be  performed  such  as  personal  protective 
equipment  and  decontamination  procedures.  All  equipment  to  be  used 
in  the  performance  of  the  clean-up  work  shall  be  in  serviceable  condition 
and  shall  have  been  inspected  prior  to  use. 

APPENDICES  TO  §1926.65— HAZARDOUS  WASTE 
OPERATIONS  AND  EMERGENCY  RESPONSE 

NOTE:  The  following  appendices  serve  as  non-mandatory  guidelines  to 
assist  employees  and  employers  in  complying  with  the  appropriate  require- 
ments of  this  section.  However  §1926.65(g)  makes  mandatory  in  certain 
circumstances  the  use  of  Level  A  and  Level  B  PPE  protection. 

Appendix  A  to  §1926.65 — 

Personal  Protective  Equipment  Test  Methods 

This  appendix  sets  forth  the  non-mandatory  examples  of  tests  which  may 
be  used  to  evaluate  compliance  with  §  1926.65(g)(4)  (ii)  and  (iii).  Other  tests 
and  other  challenge  agents  may  be  used  to  evaluate  compliance. 

A.  Totally-encapsulating 
chemical  protective  suit  pressure  test 
1.0— Scope 

1.1  This  practice  measures  the  ability  of  a  gas  tight  totally-encapsulating 
chemical  protective  suit  material,  seams,  and  closures  to  maintain  a  fixed 
positive  pressure.  The  results  of  this  practice  allow  the  gas  tight  integrity 
of  a  totally-encapsulating  chemical  protective  suit  to  be  evaluated. 

1.2  Resistance  of  the  suit  materials  to  permeation,  penetration,  and 
degradation  by  specific  hazardous  substances  is  not  determined  by 
this  test  method. 

2.0 — Definition  of  terms 

2. 1  Totally-encapsulated  chemical  protective  suit  (TECP  suit)  means  a  full 
body  garment  which  is  constructed  of  protective  clothing  materials;  cov- 
ers the  wearer's  torso,  head,  arms,  legs  and  respirator;  may  cover  the 
wearer's  hands  and  feet  with  tightly  attached  gloves  and  boots;  completely 
encloses  the  wearer  and  respirator  by  itself  or  in  combination  with  the 
wearer's  gloves  and  boots. 

2.2  Protective  clothing  material  means  any  material  or  combination  of 
materials  used  in  an  item  of  clothing  for  the  purpose  of  isolating  parts 
of  the  body  from  direct  contact  with  a  potentially  hazardous  liquid  or 
gaseous  chemicals. 

2.3  Gas  tight  means,  for  the  purpose  of  this  test  method,  the  limited  flow 
of  a  gas  under  pressure  from  the  inside  of  a  TECP  suit  to  atmosphere  at 
a  prescribed  pressure  and  time  interval. 

3.0 — Summary  of  test  method 

3. 1  The  TECP  suit  is  visually  inspected  and  modified  for  the  test.  The  test 
apparatus  is  attached  to  the  suit  to  permit  inflation  to  the  pretest  suit 
expansion  pressure  for  removal  of  suit  wrinkles  and  creases.  The  pressure 
is  lowered  to  the  test  pressure  and  monitored  for  three  minutes.  If  the 
pressure  drop  is  excessive,  the  TECP  suit  fails  the  test  and  is  removed 
from  service.  The  test  is  repeated  after  leak  location  and  repair. 

4.0 — Required  Supplies 

4. 1  Source  of  compressed  air. 

4.2  Test  apparatus  for  suit  testing,  including  a  pressure  measurement 
device  with  a  sensitivity  of  at  least  1/4  inch  water  gauge. 

4.3  Vent  valve  closure  plugs  or  sealing  tape. 


4.4  Soapy  water  solution  and  soft  brush. 

4.5  Stop  watch  or  appropriate  timing  device. 

5.0 — Safety  Precautions 

5. 1  Care  shall  be  taken  to  provide  the  correct  pressure  safety  devices 
required  for  the  source  of  compressed  air  used. 

6.0 — Test  Procedure 

6. 1  Prior  to  each  test,  the  tester  shall  perform  a  visual  inspection  of  the 
suit.  Check  the  suit  for  seam  integrity  by  visually  examining  the  seams  and 
gently  pulling  on  the  seams.  Ensure  that  all  air  supply  lines,  fittings,  visor, 
zippers,  and  valves  are  secure  and  show  no  signs  of  deterioration. 

6.1.1  Seal  off  the  vent  valves  along  with  any  other  normal  inlet  or  ex- 
haust points  (such  as  umbilical  air  line  fittings  or  face  piece  opening) 
with  tape  or  other  appropriate  means  (caps,  plugs,  fixture,  etc.).  Care 
should  be  exercised  in  the  sealing  process  not  to  damage  any  of  the 
suit  components. 

6. 1 .2  Close  all  closure  assemblies. 

6. 1 .3  Prepare  the  suit  for  inflation  by  providing  an  improvised  connection 
point  on  the  suit  for  connecting  an  airline.  Attach  the  pressure  test  ap- 
paratus to  the  suit  to  permit  suit  inflation  from  a  compressed  air  source 
equipped  with  a  pressure  indicating  regulator.  The  leak  tightness  of  the 
pressure  test  apparatus  should  be  tested  before  and  after  each  test  by 
closing  off  the  end  of  the  tubing  attached  to  the  suit  and  assuring  a  pres- 
sure of  three  inches  water  gauge  for  three  minutes  can  be  maintained.  If 
a  component  is  removed  for  the  test,  that  component  shall  be  replaced 
and  a  second  test  conducted  with  another  component  removed  to  permit 
a  complete  test  of  the  ensemble. 

6. 1.4  The  pretest  expansion  pressure  (A)  and  the  suit  test  pressure  (B) 
shall  be  supplied  by  the  suit  manufacturer,  but  in  no  case  shall  they  be 
less  than:  (A)=three  inches  water  gauge;  and  (B)=two  inches  water  gauge. 
The  ending  suit  pressure  (C)  shall  be  no  less  than  80  percent  of  the  test 
pressure  (B):  i.e..  the  pressure  drop  shall  not  exceed  20  percent  of  the 
test  pressure  (B). 

6.1.5  Inflate  the  suit  until  the  pressure  inside  is  equal  to  pressure  (A), 
the  pretest  expansion  suit  pressure.  Allow  at  least  one  minute  to  fill  out 
the  wrinkles  in  the  suit.  Release  sufficient  air  to  reduce  the  suit  pressure 
to  pressure  (B).  the  suit  test  pressure.  Begin  timing.  At  the  end  of  three 
minutes,  record  the  suit  pressure  as  pressure  (C).  the  ending  suit  pres- 
sure. The  difference  between  the  suit  test  pressure  and  the  ending  suit 
test  pressure  (B-C)  shall  be  defined  as  the  suit  pressure  drop. 

6.1.6  If  the  suit  pressure  drop  is  more  than  20  percent  of  the  suit  test 
pressure  (B)  during  the  three-minute  test  period,  the  suit  fails  the  test 
and  shall  be  removed  from  service. 

7.0 — Retest  Procedure 

7. 1  If  the  suit  fails  the  test  check  for  leaks  by  inflating  the  suit  to  pressure 
(A)  and  brushing  or  wiping  the  entire  suit  (including  seams,  closures,  lens 
gaskets,  glove-to-sleeve  joints,  etc.)  with  a  mild  soap  and  water  solution. 
Observe  the  suit  for  the  formation  of  soap  bubbles,  which  is  an  indication 
of  a  leak.  Repair  all  identified  leaks. 

7.2  Retest  the  TECP  suit  as  outlined  in  Test  procedure  6.0. 

8.0— Report 

8. 1  Each  TECP  suit  tested  by  this  practice  shall  have  the  following  infor- 
mation recorded: 

8.1.1  Unique  identification  number,  identifying  brand  name,  date  of 
purchase,  material  of  construction,  and  unique  fit  features,  e.g.,  special 
breathing  apparatus. 

8. 1 .2  The  actual  values  for  test  pressures  (A).  (B).  and  (C)  shall  be  recorded 
along  with  the  specific  observation  times.  If  the  ending  pressure  (C)  is 
less  than  80  percent  of  the  test  pressure  (B),  the  suit  shall  be  identified 
as  failing  the  test.  When  possible,  the  specific  leak  location  shall  be 
identified  in  the  test  records.  Retest  pressure  data  shall  be  recorded  as 
an  additional  test. 

8.1.3  The  source  of  the  test  apparatus  used  shall  be  identified  and  the 
sensitivity  of  the  pressure  gauge  shall  be  recorded. 

8.1.4  Records  shall  be  kept  for  each  pressure  test  even  if  repairs  are  being 
made  at  the  test  location. 
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be  taken  to  examine  eat  ii  exhausl  valve  to  make  sun-  m  is  nol  blot  k.  .1 
Care  ahould  also  i»                      laaure  thai  the  Inside  and  outalde  ol  the 
sun  is  completely  dry  before  II  la  p to  storage 

B.  Totally-encapsulating  chemical  protective  suit 
qualitative  leak  test 
1.0— Scopa 

i  i  i  ins  practice  semi  qualitatively  teats  nas  tight  totally  encapsulating 
chemical  protective  sun  integrity  i>\  detecting  Inward  leakage  ol  ammonia 
vapca  Since  no  modifications  are  made  to  the  sun  in  carry  oul  this  test, 
iin  results  from  (ins  practice  provide  .i  realistic  teal  inr  the  Integrity  cd  thi 
entire  sua 

1.2  Resistance  ol  the  sun  materials  i"  permeation,  penetration,  and  deg 
nidation  is  nol  determined  i>\  this  teal  method,  astm  icst  methods  are 

available  to  Irst  suit  materials  lor  those  characteristics  and  the  tests  are 

usual!)  conducted  by  the  manufacturers  ol  the  suits. 

2.0—  Definition  ol  terms 

2.1  Totally  encapsulated  chemical  protective  suit  (TECP  suit)  means  a  lull 
body  garment  which  is  constructed  ol  protective  clothing  materials:  covers 
the  wearers  torso,  head,  arms,  legs  and  respirator;  may  cover  the  wearer's 

hands  and  feel  With  tightly  attached  gloves  and  boots;  completely  encloses 

the  wearer  and  respirator  by  Itsell  or  In  combination  with  the  wearers 
gloves,  and  boots. 

2.2  Projective  clothing  material  means  any  material  or  combination  of 
materials  used  in  an  item  of  clothing  for  the  purpose  of  isolating  parts 
of  the  body  from  direct  contact  with  a  potentially  hazardous  liquid  or 
gaseous  chemicals 

2.3  Gas  tight  means,  for  the  purpose  ol  this  test  method,  the  limited  flow 
of  a  gas  under  pressure  from  the  Inside  of  a  TECP  suit  to  atmosphere  at  a 
prescribed  pressure  and  time  interval. 

2  4  Intrusion  Coefficient  means  a  number  expressing  Lhe  level  of  protection 
provided  by  a  gas  tight  totally  encapsulating  chemical  protective  suit.  The 
intrusion  coefficient  is  calculated  by  dividing  the  test  room  challenge  agent 
concentration  by  the  concentration  of  challenge  agent  found  inside  the  suit. 
The  accuracy  of  the  intrusion  coefficient  is  dependent  on  the  challenge 
agent  monitoring  methods.  The  larger  the  intrusion  coefficient  the  greater 
the  protection  provided  by  the  TECP  suit. 

3.0 — Summary  of  recommended  practice 

3.1  The  volume  of  concentrated  aqueous  ammonia  solution  (ammonia 
hydroxide  NH4OH)  required  to  generate  the  test  atmosphere  is  determined 
using  the  directions  outlined  in  6. 1 .  The  suit  is  donned  by  a  person  wearing 
the  appropriate  respiratory  equipment  (either  a  positive  pressure  self-con- 
tained breathing  apparatus  or  a  positive  pressure  supplied  air  respirator) 
and  worn  inside  the  enclosed  test  room.  The  concentrated  aqueous  ammonia 
solution  is  taken  by  the  suited  individual  into  the  test  room  and  poured  into 
an  open  plastic  pan.  A  two-minute  evaporation  period  is  observed  before  the 
test  room  concentration  is  measured,  using  a  high  range  ammonia  length 
of  stain  detector  tube.  When  the  ammonia  vapor  reaches  a  concentration 
of  between  1000  and  1200  ppm.  the  suited  individual  starts  a  standardized 
exercise  protocol  to  stress  and  flex  the  suit.  After  this  protocol  is  completed. 
the  test  room  concentration  is  measured  again.  The  suited  individual  exits 
the  test  room  and  his  stand-by  person  measures  the  ammonia  concentration 
inside  the  suit  using  a  low  range  ammonia  length  of  stain  detector  tube  or 
other  more  sensitive  ammonia  detector.  A  stand-by  person  is  required  to 
observe  the  test  individual  during  the  test  procedure;  aid  the  person  in  don- 
ning and  doffing  the  TECP  suit:  and  monitor  the  suit  interior.  The  intrusion 
coefficient  of  the  suit  can  be  calculated  by  dividing  the  average  test  area 
concentration  by  the  interior  suit  concentration.  A  colorimetric  ammonia 
indicator  strip  of  bromophenol  blue  or  equivalent  is  placed  on  the  inside 
of  the  suit  face  piece  lens  so  that  the  suited  individual  is  able  to  detect  a 
color  change  and  know  if  the  suit  has  a  significant  leak.  If  a  color  change 
is  observed  the  individual  shall  leave  the  test  room  immediately. 

4.0 — Required  supplies 

4.1  A  supply  of  concentrated  aqueous  ammonium  hydroxide  (58% 
by  weight). 

4.2  A  supply  of  bromophenol/blue  indicating  paper  or  equivalent,  sensitive 
to  5- 1 0  ppm  ammonia  or  greater  over  a  two-minute  period  of  exposure.  [pH 
3.0  (yellow)  to  pH  4.6  (blue)l 


,u|i|ii\  ..i  inch  range  10  i  10  volumi   percent)  and  inw.  i 
i  ppm]  ii*  ii  i  toi  miies  ti.i  ammonia  and  tin  •  urrcaponritng  sampling 

pump   More  sensitive  ai onia  di  tea  ton  •  an  be  substituted  inr  the  low 

range  detei  toi  tubes  to  Improve  the  sensitivity  ol  tins  prai  tti  • 

i  i  \  shallow  pl.isiii  pan  ii'\i  i  .ii  least  i    n    i    and  ■  <  ball  pun  plastic 

i.iiii.i  H'Vf  |  with  lightly  closing  lid. 

ted  cylinder  or  other  volumetrii  measuring  device  of  at  lead 
SOmlllUlti ilumi  tvtthan  accui  icj  of  ai  l<  •  I  •  i  milliliters 

5.0— SAFETY  PRECAUTIONS 

in  inii.ited  aqueous  ammonium  hydroxide,  mi.  OH,  is  a  corrosive 
volatile  liquid  requiring  eye,  skin,  and  respirator]  protection  The  person 
•  niidiii ting  the  lest  shall  review  the  MSDS  lor  aqueous  ammonia 

5.2  Since  the  established  nrrmissihlr  exposure  limit  foi  ammonia  la  .').r>  ppm 
as  a  IS  minute  STEL,  only  persona  wearing  a  positive  pressure  sell  i  ontamcrl 

Ung  apparatus  or  a  positive  pressure  supplied  air  respirator  shall  be  In  the 
chamber,  Normally  only  the  person  wearing  the  totally  encapaulaflngault  will 

be  Inside  the  chamber.  A  stand-by  person  shall  have  .i  positive  pressure  self- 
contained  breathing  apparatus,  or  a  positive  pressure  supplied  air  respirator 
available  to  enter  the  test  area  should  the  suited  individual  need  assistance. 

5.3  A  method  to  monitor  the  suited  individual  must  be  used  during  this 
test .  Visual  contact  Is  the  simplest  but  other  methods  using  communication 
devices  are  acceptable. 

5.4  The  test  room  shall  be  large  enough  to  allow  the  exercise  protocol  to 
be  carried  out  and  then  to  be  ventilated  to  allow  for  easy  exhaust  of  the 
ammonia  test  atmosphere  after  the  test(s)  are  completed. 

5.5  Individuals  shall  be  medically  screened  for  the  use  of  respiratory  pro- 
tection and  checked  for  allergies  to  ammonia  before  participating  in  this 
test  procedure. 

6.0— TEST  PROCEDURE 

6.1.1  Measure  the  test  area  to  the  nearest  foot  and  calculate  its  volume  in 
cubic  feet.  Multiply  the  test  area  volume  by  0.2  milliliters  of  concentrated 
aqueous  ammonia  solution  per  cubic  foot  of  test  area  volume  to  determine 
the  approximate  volume  of  concentrated  aqueous  ammonia  required  to 
generate  1000  ppm  In  the  test  area. 

6.1.2  Measure  this  volume  from  the  supply  of  concentrated  aqueous  am- 
monia and  place  it  into  a  closed  plastic  container. 

6. 1 .3  Place  the  container,  several  high  range  ammonia  detector  tubes,  and 
the  pump  in  the  clean  test  pan  and  locate  it  near  the  test  area  entry  door 
so  that  the  suited  individual  has  easy  access  to  these  supplies. 

6.2.1  In  a  non-contaminated  atmosphere,  open  a  pre-sealed  ammonia 
indicator  strip  and  fasten  one  end  of  the  strip  to  the  inside  of  the  suit  face 
shield  lens  where  it  can  be  seen  by  the  wearer.  Moisten  the  indicator  strip 
with  distilled  water.  Care  shall  be  taken  not  to  contaminate  the  detector 
part  of  the  indicator  paper  by  touching  it.  A  small  piece  of  masking  tape 
or  equivalent  should  be  used  to  attach  the  indicator  strip  to  the  interior  of 
the  suit  face  shield. 

6.2.2  If  problems  are  encountered  with  this  method  of  attachment,  the 
indicator  strip  can  be  attached  to  the  outside  of  the  respirator  face  piece 
lens  being  used  during  the  test. 

6.3  Don  the  respiratory  protective  device  normally  used  with  the  suit,  and 
then  don  the  TECP  suit  to  be  tested.  Check  to  be  sure  all  openings  which 
are  intended  to  be  sealed  (zippers,  gloves,  etc.)  are  completely  sealed.  DO 
NOT.  however,  plug  off  any  venting  valves. 

6.4  Step  into  the  enclosed  test  room  such  as  a  closet,  bathroom,  or  test 
booth,  equipped  with  an  exhaust  fan.  No  air  should  be  exhausted  from 
the  chamber  during  the  test  because  this  will  dilute  the  ammonia  chal- 
lenge concentrations. 

6.5  Open  the  container  with  the  pre-measured  volume  of  concentrated 
aqueous  ammonia  within  the  enclosed  test  room,  and  pour  the  liquid  into 
the  empty  plastic  test  pan.  Wait  two  minutes  to  allow  for  adequate  vola- 
tilization of  the  concentrated  aqueous  ammonia.  A  small  mixing  fan  can 
be  used  near  the  evaporation  pan  to  increase  the  evaporation  rate  of  the 
ammonia  solution. 

6.6  After  two  minutes  a  determination  of  the  ammonia  concentration  within 
the  chamber  should  be  made  using  the  high  range  colorimetric  detector 
tube.  A  concentration  of  1000  ppm  ammonia  or  greater  shall  be  generated 
before  the  exercises  are  started. 
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6.7  To  test  the  integrity  of  the  suit  the  following  four  minute  exercise 
protocol  should  be  followed: 

6.7.1  Raising  the  arms  above  the  head  with  at  least  15  raising  motions 
completed  in  one  minute. 

6.7.2  Walking  in  place  for  one  minute  with  at  least  15  raising  motions  of 
each  leg  in  a  one-minute  period. 

6.7.3  Touching  the  toes  with  a  least  10  complete  motions  of  the  arms  from 
above  the  head  to  touching  of  the  toes  in  a  one-minute  period. 

6.7.4  Knee  bends  with  at  least  10  complete  standing  and  squatting  mo- 
tions in  a  one-minute  period. 

6.8  If  at  any  time  during  the  test  the  colorimetric  indicating  paper  should 
change  colors,  the  test  should  be  stopped  and  section  6.10  and  6.12 
initiated  (See  14.2). 

6.9  After  completion  of  the  test  exercise,  the  test  area  concentration  should 
be  measured  again  using  the  high  range  colorimetric  detector  tube. 

6. 10  Exit  the  test  area. 

6.11  The  opening  created  by  the  suit  zipper  or  other  appropriate  suit 
penetration  should  be  used  to  determine  the  ammonia  concentration  in 
the  suit  with  the  low  range  length  of  stain  detector  tube  or  other  ammonia 
monitor.  The  internal  TECP  suit  air  should  be  sampled  far  enough  from 
the  enclosed  test  area  to  prevent  a  false  ammonia  reading. 

6. 12  After  completion  of  the  measurement  of  the  suit  interior  ammonia 
concentration  the  test  is  concluded  and  the  suit  is  doffed  and  the  respi- 
rator removed. 

6.13  The  ventilating  fan  for  the  test  room  should  be  turned  on  and  al- 
lowed to  run  for  enough  time  to  remove  the  ammonia  gas.  The  fan  shall 
be  vented  to  the  outside  of  the  building. 

6.14  Any  detectable  ammonia  in  the  suit  interior  (five  ppm  ammonia 
(NH3)  or  more  for  the  length  of  stain  detector  tube)  indicates  that  the 
suit  has  failed  the  test.  When  other  ammonia  detectors  are  used  a 
lower  level  of  detection  Is  possible,  and  it  should  be  specified  as  the 
pass/fail  criteria. 

6.15  By  following  this  test  method,  an  intrusion  coefficient  of  approxi- 
mately 200  or  more  can  be  measured  with  the  suit  in  a  completely  op- 
erational condition.  If  the  intrusion  coefficient  is  200  or  more,  then  the 
suit  is  suitable  for  emergency  response  and  field  use. 

7.0 — Retest  procedures 

7.1  If  the  suit  fails  this  test,  check  for  leaks  by  following  the  pressure 
test  in  test  A  above. 

7.2  Retest  the  TECP  suit  as  outlined  in  the  test  procedure  6.0. 

8.0 — Report 

8. 1  Each  gas  tight  totally-encapsulating  chemical  protective  suit  tested 
by  this  practice  shall  have  the  following  information  recorded. 

8. 1 . 1  Unique  identification  number,  identifying  brand  name,  date  of  pur- 
chase, material  of  construction,  and  unique  suit  features;  e.g..  special 
breathing  apparatus. 

8. 1.2  General  description  of  test  room  used  for  test. 

8.1.3  Brand  name  and  purchase  date  of  ammonia  detector  strips  and 
color  change  data. 

8. 1.4  Brand  name,  sampling  range,  and  expiration  date  of  the  length  of 
stain  ammonia  detector  tubes.  The  brand  name  and  model  of  the  sam- 
pling pump  should  also  be  recorded.  If  another  type  of  ammonia  detector 
is  used,  it  should  be  identified  along  with  its  minimum  detection  limit 
for  ammonia. 

8. 1.5  Actual  test  results  shall  list  the  two  test  area  concentrations,  their 
average,  the  interior  suit  concentration,  and  the  calculated  intrusion 
coefficient.  Retest  data  shall  be  recorded  as  an  additional  test. 

8.2  The  evaluation  of  the  data  shall  be  specified  as  "suit  passed"  or  "suit 
failed."  and  the  date  of  the  test.  Any  detectable  ammonia  (five  ppm  or 
greater  for  the  length  of  stain  detector  tube)  in  the  suit  interior  indicates 
the  suit  has  failed  this  test.  When  other  ammonia  detectors  are  used,  a 
lower  level  of  detection  is  possible  and  it  should  be  specified  as  the  pass 
fail  criteria. 

CAUTION 
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Visually  inspect  all  parts  of  the  suit  to  be  sure  they  are  positioned  cor- 
rectly and  secured  tightly  before  putting  the  suit  back  into  service.  Special 
care  should  be  taken  to  examine  each  exhaust  valve  to  make  sure  it  is 
not  blocked. 

Care  should  also  be  exercised  to  assure  that  the  inside  and  outside  of 
the  suit  is  completely  dry  before  it  is  put  into  storage. 

Appendix  B  to  §1926.65— 

General  Description  and  Discussion 

of  the  Levels  of  Protection  and  Protective  Gear 

This  appendix  sets  forth  information  about  personal  protective  equip- 
ment (PPE)  protection  levels  which  may  be  used  to  assist  employers  in 
complying  with  the  PPE  requirements  of  this  section. 

As  required  by  the  standard,  PPE  must  be  selected  which  will  protect 
employees  from  the  specific  hazards  which  they  are  likely  to  encounter 
during  their  work  on-site. 

Selection  of  the  appropriate  PPE  is  a  complex  process  which  should  take 
into  consideration  a  variety  of  factors.  Key  factors  involved  in  this  process 
are  identification  of  the  hazards,  or  suspected  hazards:  their  routes  of 
potential  hazard  to  employees  (inhalation,  skin  absorption,  ingestion, 
and  eye  or  skin  contact) ;  and  the  performance  of  the  PPE  materials  (and 
seams)  in  providing  a  barrier  to  these  hazards.  The  amount  of  protection 
provided  by  PPE  is  material-hazard  specific.  That  is.  protective  equipment 
materials  will  protect  well  against  some  hazardous  substances  and  poorly, 
or  not  at  all.  against  others.  In  many  instances,  protective  equipment 
materials  cannot  be  found  which  will  provide  continuous  protection  from 
the  particular  hazardous  substance.  In  these  cases  the  breakthrough  time 
of  the  protective  material  should  exceed  the  work  durations. 

Other  factors  in  this  selection  process  to  be  considered  are  matching  the 
PPE  to  the  employee's  work  requirements  and  task-specific  conditions. 
The  durability  of  PPE  materials,  such  as  tear  strength  and  seam  strength, 
should  be  considered  in  relation  to  the  employee's  tasks.  The  effects  of 
PPE  in  relation  to  heat  stress  and  task  duration  are  a  factor  in  selecting 
and  using  PPE.  In  some  cases  layers  of  PPE  may  be  necessary  to  provide 
sufficient  protection,  or  to  protect  expensive  PPE  inner  garments,  suits 
or  equipment. 

The  more  that  is  known  about  the  hazards  at  the  site,  the  easier  the  job 
of  PPE  selection  becomes.  As  more  information  about  the  hazards  and 
conditions  at  the  site  becomes  available,  the  site  supervisor  can  make 
decisions  to  up-grade  or  down-grade  the  level  of  PPE  protection  to  match 
the  tasks  at  hand. 

The  following  are  guidelines  which  an  employer  can  use  to  begin  the 
selection  of  the  appropriate  PPE.  As  noted  above,  the  site  information 
may  suggest  the  use  of  combinations  of  PPE  selected  from  the  different 
protection  levels  (i.e..  A,  B,  C,  or  D)  as  being  more  suitable  to  the  hazards 
of  the  work.  It  should  be  cautioned  that  the  listing  below  does  not  fully 
address  the  performance  of  the  specific  PPE  material  in  relation  to  the 
specific  hazards  at  the  job  site,  and  that  PPE  selection,  evaluation  and 
re-selection  is  an  ongoing  process  until  sufficient  information  about  the 
hazards  and  PPE  performance  is  obtained. 

Part  A.  Personal  protective  equipment  is  divided  into  four  categories 
based  on  the  degree  of  protection  afforded.  (See  Part  B  of  this  appendix 
for  further  explanation  of  Levels  A.  B.  C.  and  D  hazards.) 

I.  Level  A —  To  be  selected  when  the  greatest  level  of  skin,  respiratory, 
and  eye  protection  is  required. 

The  following  constitute  Level  A  equipment;  it  may  be  used  as  appropriate; 

1.  Positive  pressure,  full  face-piece  self-contained  breathing  appa- 
ratus (SCBA).  or  positive  pressure  supplied  air  respirator  with  escape 
SCBA.  approved  by  the  National  Institute  for  Occupational  Safety  and 
Health  (NIOSH). 

2.  Totally-encapsulating  chemical-protective  suit. 

3.  Coveralls.1 

4.  Long  underwear. ' 

5.  Gloves,  outer,  chemical-resistant. 

6.  Gloves,  inner,  chemical-resistant. 

7.  Boots,  chemical-resistant,  steel  toe  and  shank. 

8.  Hard  hat  (under  suit).1 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


•i   Disposable  protective  suit,  gloves  and  boot*  i<i<i inn tull  

strut  iinn  may  i"-  w v .I  totally  eni  apsulatlni 

n   Lew  in    rhe  highest  level  of  respirator}  protection  but  ■ 

leasei  level  "i  skm  protei  Uon  la  needi  d 

[Tie  following  constitute  I  evel  it  equipment;  n  may  be  used  ss  approprlati 

iik   lull  hceptoceseU  contained  breathing  apparatus  (SCBA),  or 
|M>^iti\  • pUed  air  resplrBtar  with  escape  SCBA  (NIOSH  approved] 

.'    Hooded  .iuiiiii.il  reslstanl  clothing  (overalls  and  long-sleeved  |acket; 
coveralls;  one  a  two  piece  chemical  splash  suit;  disposable  i  hemli  ii  n 
ststanl  overalls), 

3  Coveralls 

i  Gloves,  outei .  chemical  reslstanl 

5.  Gloves,  Inner,  chemical  reslstanl 

t>   Hunts,  nutcr.  clicinli.il  resistant  steel  toe  and  shank. 

7  iiuoi  covers,  outer,  chemical  reslstanl  (disposable) 

B    Hard  hat1 

9.  [Reserved] 

10.  Face  shield.1 

III.  Level  C — The  concentratlon(s)  and  type(s)  ol  airborne  Bubstance(s]  Is 
known  and  the  criteria  for  using  air  purifying  respirators  are  met. 

The  following  constitute  Level  C  equipment:  it  may  be  used  as  appropriate. 

1.  Full-lace  or  half-mask,  air  purifying  respirators  (NIOSH  approved). 

2.  Hooded  chemical-resistant  clothing  (overalls;  two-piece  chemical-splash 
suit:  disposable  chemical  resistant  overalls). 

3.  Coveralls.1 

4.  Gloves,  outer,  chemical  resistant. 

5.  Gloves,  inner,  chemical-resistant. 

6.  Hoots  (outer),  chemical-resistant  steel  toe  and  shank.' 

7.  Boot-covers,  outer,  chemical-resistant  (disposable).1 

8.  Hard  hat. ' 

9.  Escape  mask.1 

10.  Face  shield.1 

IV.  Level  D — A  work  uniform  affording  minimal  protection,  used  for  nuisance 
contamination  only. 

The  following  constitute  Level  D  equipment:  it  may  be  used  as  appropriate: 

1.  Coveralls. 

2.  Gloves. ' 

3.  Boots/shoes,  chemical-resistant  steel  toe  and  shank. 

4.  Boots,  outer,  chemical-resistant  (disposable).1 

5.  Safety  glasses  or  chemical  splash  goggles*. 

6.  Hard  hat. ' 

7.  Escape  mask. ' 

8.  Face  shield.1 

Part  B.  The  types  of  hazards  for  which  levels  A.  B.  C.  and  D  protection  are 
appropriate  are  described  below: 

I.  Level  A — Level  A  protection  should  be  used  when: 

1 .  The  hazardous  substance  has  been  identified  and  requires  the  highest 
level  of  protection  for  skin.  eyes,  and  the  respiratory  system  based  on  either 
the  measured  (or  potential  for)  high  concentration  of  atmospheric  vapors, 
gases,  or  particulates;  or  the  site  operations  and  work  functions  involve  a 
high  potential  for  splash,  immersion,  or  exposure  to  unexpected  vapors, 
gases,  or  particulates  of  materials  that  are  harmful  to  skin  or  capable  of 
being  absorbed  through  the  skin; 

2.  Substances  with  a  high  degree  of  hazard  to  the  skin  are  known  or  sus- 
pected to  be  present,  and  skin  contact  is  possible;  or 

3.  Operations  are  being  conducted  in  confined,  poorly  ventilated  areas,  and 
the  absence  of  conditions  requiring  Level  A  have  not  yet  been  determined. 


i  it    Level  B  pi  ild  i»  used  artii  n 

i     iii,    i\  |„   and  atmosphi  tl   concenti atlon  been 

Identified  and  require  •>  high  level  ol  respiratory  protection,  bul  less 
skin  protet  Uon; 

2  iii,    ionosphere  contains  leas  than  19.8  percent  oxygen  oi 

3  i  in  presence  ol  incompletely  Identified  vapors  or  gases  is  Indicated  by 
,i  i  in,  1 1  reading  organli  vapor  detection  Instrument,  but  vapors  and  gases 
.in  1 1,, i  suspected  of  containing  high  levels  of  chemicals  harmful  to  sldnci 

i  in  my  absorbed  through  the  skin 

NOTE:  i  iiis  involves  atmospheres  with  idi.ii  concentrations  "i  speetfii 
substances  thai  present  severe  Inhalation  hazards  and  thai  do  not  rep- 
resent .i  severe  skin  hazard;  oi  thai  do  no!  meel  the  i  rlt<  ria  foi  use  of 
air  put  Ifylng  respirators 

ill  Level  <     Level  <   protection  should  be  used  when 

i .  The  atmospheric  contaminants,  liquid  splashes,  or  othei  dtret  t  <  ontad 

will  not  adversely  affect  or  be  absorbed  through  any  exposed  skin: 

2.  The  types  of  air  contaminants  have  been  itliiiiili.il  i  mi<  .ni  rations 
measured,  and  an  air  purifying  respirator  is  available  thai  i  an  remove  the 
I  imlnants;  and 

3.  All  criteria  for  the  use  of  air-purifying  respirators  are  met 
IV.  Lewi  D — I^evel  D  protection  should  be  used  when: 

1 .  The  atmosphere  contains  no  known  hazard:  and 

2.  Work  functions  preclude  splashes,  immersion,  or  the  potential  for  1 1 
pet  i.i  l  inhalation  of  or  contact  with  hazardous  levels  of  any  chemicals. 

NOTE:  As  stated  before,  combinations  of  personal  protective  equipment 
other  than  those  described  for  Levels  A.  B.  C.  and  D  protection  may  be  more 
appropriate  and  may  be  used  to  provide  the  proper  level  of  protection. 

As  an  aid  in  selecting  suitable  chemical  protective  clothing,  it  should  be 
noted  that  the  National  Fire  Protection  Association  (NFPA)  has  developed 
standards  on  chemical  protective  clothing.  The  standards  that  have  been 
adopted  by  include: 

NFPA  1991 — Standard  on  Vapor-Protective  Suits  for  Hazardous  Chemical 
Emergencies  (EPA  Level  A  Protective  Clothing). 

NFPA  1992 — Standard  on  Liquid  Splash -Protective  Suits  for  Hazardous 
Chemical  Emergencies  (EPA  Level  B  Protective  Clothing). 

NFPA  1993 — Standard  on  Liquid  Splash-Protective  Suits  for  Non-emer- 
gency. Non-flammable  Hazardous  Chemical  Situations  (EPA  Level  B 
Protective  Clothing). 

These  standards  apply  documentation  and  performance  requirements  to 
the  manufacture  of  chemical  protective  suits.  Chemical  protective  suits 
meeting  these  requirements  are  labelled  as  compliant  with  the  appropriate 
standard.  It  is  recommended  that  chemical  protective  suits  that  meet  these 
standards  be  used. 

Appendix  C  to  §1926.65 — Compliance  Guidelines 

1.  Occupational  Safety  and  Health  Program.  Each  hazardous  waste  site 
clean-up  effort  will  require  an  occupational  safety  and  health  program 
headed  by  the  site  coordinator  or  the  employer's  representative.  The  pur- 
pose of  the  program  will  be  the  protection  of  employees  at  the  site  and 
will  be  an  extension  of  the  employer's  overall  safety  and  health  program. 
The  program  will  need  to  be  developed  before  work  begins  on  the  site  and 
implemented  as  work  proceeds  as  stated  in  paragraph  (b).  The  program  is 
to  facilitate  coordination  and  communication  of  safety  and  health  issues 
among  personnel  responsible  for  the  various  activities  which  will  take  place 
at  the  site.  It  will  pro\ide  the  overall  means  for  planning  and  implement- 
ing the  needed  safety  and  health  training  and  job  orientation  of  employees 
who  will  be  working  at  the  site.  The  program  will  provide  the  means  for 
identifying  and  controlling  worksite  hazards  and  the  means  for  monitoring 
program  effectiveness.  The  program  will  need  to  cover  the  responsibilities 
and  authority  of  the  site  coordinator  or  the  employer's  manager  on  the  site 
for  the  safety  and  health  of  employees  at  the  site,  and  the  relationships 
with  contractors  or  support  services  as  to  what  each  employer's  safety  and 
health  responsibilities  are  for  their  employees  on  the  site.  Each  contractor 
on  the  site  needs  to  have  its  own  safety  and  health  program  so  structured 
that  it  will  smoothly  interface  with  the  program  of  the  site  coordinator  or 
principal  contractor. 


'  Optional,  as  applicable 
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Also  those  employers  involved  with  treating,  storing  or  disposal  of  haz- 
ardous waste  as  covered  in  paragraph  (p)  must  have  implemented  a  safety 
and  health  program  for  their  employees.  This  program  is  to  include  the 
hazard  communication  program  required  in  paragraph  (p)(l)  and  the 
training  required  in  paragraphs  (p)(7)  and  (p)(8|  as  parts  of  the  employ- 
ers comprehensive  overall  safety  and  health  program.  This  program  is 
to  be  in  writing. 

Each  site  or  workplace  safety  and  health  program  will  need  to  include 
the  following:  (1)  Policy  statements  of  the  line  of  authority  and  account- 
ability for  implementing  the  program,  the  objectives  of  the  program  and 
the  role  of  the  site  safety  and  health  supervisor  or  manager  and  staff: 
(2)  means  or  methods  for  the  development  of  procedures  for  identifying 
and  controlling  workplace  hazards  at  the  site;  (3)  means  or  methods  for 
the  development  and  communication  to  employees  of  the  various  plans, 
work  rules,  standard  operating  procedures  and  practices  that  pertain 
to  individual  employees  and  supervisors;  (4)  means  for  the  training  of 
supervisors  and  employees  to  develop  the  needed  skills  and  knowledge 
to  perform  their  work  in  a  safe  and  healthful  manner;  (5)  means  to  antici- 
pate and  prepare  for  emergency  situations:  and  (6)  means  for  obtaining 
information  feedback  to  aid  in  evaluating  the  program  and  for  improving 
the  effectiveness  of  the  program.  The  management  and  employees  should 
be  trying  continually  to  improve  the  effectiveness  of  the  program  thereby 
enhancing  the  protection  being  afforded  those  working  on  the  site. 

Accidents  on  the  site  or  workplace  should  be  investigated  to  provide 
information  on  how  such  occurrences  can  be  avoided  in  the  future. 
When  injuries  or  illnesses  occur  on  the  site  or  workplace,  they  will  need 
to  be  investigated  to  determine  what  needs  to  be  done  to  prevent  this 
incident  from  occurring  again.  Such  information  will  need  to  be  used  as 
feedback  on  the  effectiveness  of  the  program  and  the  information  turned 
into  positive  steps  to  prevent  any  reoccurrence.  Receipt  of  employee 
suggestions  or  complaints  relating  to  safety  and  health  issues  involved 
with  site  or  workplace  activities  is  also  a  feedback  mechanism  that  can 
be  used  effectively  to  improve  the  program  and  may  serve  in  part  as  an 
evaluative  tool(s). 

For  the  development  and  implementation  of  the  program  to  be  the  most 
effective,  professional  safety  and  health  personnel  should  be  used. 
Certified  Safety  Professionals.  Board  Certified  Industrial  Hygienists  or 
Registered  Professional  Safety  Engineers  are  good  examples  of  profes- 
sional stature  for  safety  and  health  managers  who  will  administer  the 
employer's  program. 

2.  Training.  The  training  programs  for  employees  subject  to  the  requirements 
of  paragraph  (e)  of  this  standard  should  address:  the  safety  and  health 
hazards  employees  should  expect  to  find  on  hazardous  waste  clean-up 
sites:  what  control  measures  or  techniques  are  effective  for  those  hazards; 
what  monitoring  procedures  are  effective  in  characterizing  exposure  levels: 
what  makes  an  effective  employer's  safety  and  health  program:  what  a  site 
safety  and  health  plan  should  include:  hands  on  training  with  personal 
protective  equipment  and  clothing  they  may  be  expected  to  use:  the  contents 
of  the  OSHA  standard  relevant  to  the  employee's  duties  and  function:  and. 
employee's  responsibilities  under  OSHA  and  other  regulations.  Supervisors 
will  need  training  in  their  responsibilities  under  the  safety  and  health 
program  and  its  subject  areas  such  as  the  spill  containment  program,  the 
personal  protective  equipment  program,  the  medical  surveillance  program, 
the  emergency  response  plan  and  other  areas. 

The  training  programs  for  employees  subject  to  the  requirements  of 
paragraph  (p)  of  this  standard  should  address:  the  employers  safety  and 
health  program  elements  impacting  employees:  the  hazard  communication 
program:  the  medical  surveillance  program:  the  hazards  and  the  controls 
for  such  hazards  that  employees  need  to  know  for  their  job  duties  and 
functions.  All  require  annual  refresher  training. 

The  training  programs  for  employees  covered  by  the  requirements  of  para- 
graph (q)  of  this  standard  should  address  those  competencies  required 
for  the  various  levels  of  response  such  as:  the  hazards  associated  with 
hazardous  substances:  hazard  identification  and  awareness:  notifica- 
tion of  appropriate  persons:  the  need  for  and  use  of  personal  protective 
equipment  including  respirators:  the  decontamination  procedures  to  be 
used:  preplanning  activities  for  hazardous  substance  incidents  including 
the  emergency  reponse  plan;  company  standard  operating  procedures  for 
hazardous  substance  emergency  responses:  the  use  of  the  incident  com- 
mand system  and  other  subjects.  Hands-on  training  should  be  stressed 
whenever  possible.  Critiques  done  after  an  incident  which  include  an 
evaluation  of  what  worked  and  what  did  not  and  how  could  the  incident 
be  better  handled  the  next  time  may  be  counted  as  training  time. 


For  hazardous  materials  specialists  (usually  members  of  hazardous  ma- 
terials teams),  the  training  should  address  the  care,  use  and/or  testing 
of  chemical  protective  clothing  including  totally  encapsulating  suits,  the 
medical  surveillance  program,  the  standard  operating  procedures  for  the 
hazardous  materials  team  including  the  use  of  plugging  and  patching 
equipment  and  other  subject  areas. 

Officers  and  leaders  who  may  be  expected  to  be  in  charge  at  an  incident 
should  be  fully  knowledgeable  of  their  company's  incident  command  sys- 
tem. They  should  know  where  and  how  to  obtain  additional  assistance 
and  be  familiar  with  the  local  district's  emergency  response  plan  and  the 
state  emergency  response  plan. 

Specialist  employees  such  as  technical  experts,  medical  experts  or  envi- 
ronmental experts  that  work  with  hazardous  materials  in  their  regular 
jobs,  who  may  be  sent  to  the  incident  scene  by  the  shipper,  manufacturer 
or  governmental  agency  to  advise  and  assist  the  person  in  charge  of  the 
incident  should  have  training  on  an  annual  basis.  Their  training  should 
include  the  care  and  use  of  personal  protective  equipment  including 
respirators:  knowledge  of  the  incident  command  system  and  how  they 
are  to  relate  to  it;  and  those  areas  needed  to  keep  them  current  in  their 
respective  field  as  it  relates  to  safety  and  health  involving  specific  haz- 
ardous substances. 

Those  skilled  support  personnel,  such  as  employees  who  work  for  public 
works  departments  or  equipment  operators  who  operate  bulldozers,  sand 
trucks,  backhoes.  etc..  who  may  be  called  to  the  incident  scene  to  provide 
emergency  support  assistance,  should  have  at  least  a  safety  and  health 
briefing  before  entering  the  area  of  potential  or  actual  exposure.  These 
skilled  support  personnel,  who  have  not  been  a  part  of  the  emergency 
response  plan  and  do  not  meet  the  training  requirements,  should  be 
made  aware  of  the  hazards  they  face  and  should  be  provided  all  necessary 
protective  clothing  and  equipment  required  for  their  tasks. 

There  are  two  National  Fire  Protection  Association  standards.  NFPA 
472 — "Standard  for  Professional  Competence  of  Responders  to  Hazard- 
ous Material  Incidents'"  and  NFPA  471 — "Recommended  Practice  for 
Responding  to  Hazardous  Material  Incidents",  which  are  excellent  re- 
source documents  to  aid  fire  departments  and  other  emergency  response 
organizations  in  developing  their  training  program  materials.  NFPA  472 
provides  guidance  on  the  skills  and  knowledge  needed  for  first  responder 
awareness  level,  first  responder  operations  level,  hazmat  technicians,  and 
hazmat  specialist.  It  also  offers  guidance  for  the  officer  corp  who  will  be 
in  charge  of  hazardous  substance  incidents. 

3.  Decontamination.  Decontamination  procedures  should  be  tailored  to  the 
specific  hazards  of  the  site,  and  may  vary  in  complexity  and  number  of 
steps,  depending  on  the  level  of  hazard  and  the  employee's  exposure  to  the 
hazard.  Decontamination  procedures  and  PPE  decontamination  methods 
will  vary  depending  upon  the  specific  substance,  since  one  procedure  or 
method  may  not  work  for  all  substances.  Evaluation  of  decontamination 
methods  and  procedures  should  be  performed,  as  necessary,  to  assure 
that  employees  are  not  exposed  to  hazards  by  re-using  PPE.  References 
in  appendix  D  may  be  used  for  guidance  in  establishing  an  effective 
decontamination  program.  In  addition,  the  U.S.  Coast  Guard's  Manual. 
"Policy  Guidance  for  Response  to  Hazardous  Chemical  Releases."  U.S.  De- 
partment ofTransportation.  Washington.  DC  (COMDTINST  M16465.30)  is 
a  good  reference  for  establishing  an  effective  decontamination  program. 

4.  Emergency  response  plans.  States,  along  with  designated  districts 
within  the  states,  will  be  developing  or  have  developed  local  emergency 
response  plans.  These  state  and  district  plans  should  be  utilized  in  the 
emergency  response  plans  called  for  in  the  standard.  Each  employer 
should  assure  that  its  emergency  response  plan  is  compatible  with  the 
local  plan.  The  major  reference  being  used  to  aid  in  developing  the  state 
and  local  district  plans  is  the  Hazardous  Materials  Emergency  Planning 
Guide.  NRT- 1 .  The  current  Emergency  Response  Guidebook  from  the  U.S. 
Department  of  Transportation.  CMA's  CHEMTREC  and  the  Fire  Service 
Emergency  Management  Handbook  may  also  be  used  as  resources. 

Employers  involved  with  treatment,  storage,  and  disposal  facilities  for 
hazardous  waste,  which  have  the  required  contingency  plan  called  for  by 
their  permit,  would  not  need  to  duplicate  the  same  planning  elements. 
Those  items  of  the  emergency  response  plan  that  are  properly  addressed 
in  the  contingency  plan  may  be  substituted  into  the  emergency  response 
plan  required  in  1926.65  or  otherwise  kept  together  for  employer  and 
employee  use. 

5.  Personal  protective  equipment  programs.  The  purpose  of  personal  pro- 
tective clothing  and  equipment  (PPE)  is  to  shield  or  isolate  individuals 
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6.  Incident  command  system  QCS).  Paragraph  I926.65(q)(3)(ii)  requires  the 
Implementation  ol  an  ICS.  The  ICS  is  an  organized  approach  to  effectively 

control  and  manage  operations  al  an  emergency  incident.   The  individual 

in  charge  ol  the  ICS  is  the  senior  official  responding  to  the  Incident.  The 

ICS  Is  not  much  different  than  the  "command  post"  approach  used  for 
many  years  by  the  fire  service.  During  large  complex  fires  Involving  sev 
eral  companies  and  many  pieces  of  apparatus,  a  command  post  would  be 
established.  This  enabled  one  individual  to  be  in  charge  of  managing  the 

Incident,  rather  than  having  several  officers  from  different  companies  mak- 
ing separate,  and  sometimes  conflicting,  derisions  The  Individual  in  charge 
of  the  command  post  would  delegate  responsibility  for  performing  various 
tasks  to  subordinate  officers.  Additionally,  all  communications  were  routed 
through  the  command  post  to  reduce  the  number  of  radio  transmissions 
and  eliminate  confusion.  However,  strategy,  tactics,  and  all  decisions  wen- 
made  by  one  individual. 

The  ICS  is  a  very  similar  system,  except  it  is  implemented  for  emergency  response 
to  all  incidents,  both  large  and  small,  that  involve  hazardous  substances. 

For  a  small  incident,  the  individual  in  charge  of  the  ICS  may  perform  many 
tasks  of  the  ICS.  There  may  not  be  any.  or  little,  delegation  of  tasks  to  sub- 
ordinates. For  example,  in  response  to  a  small  incident,  the  individual  in 
charge  of  the  ICS.  in  addition  to  normal  command  activities,  may  become 
the  safety  officer  and  may  designate  only  one  employee  (with  proper  equip- 
ment) as  a  back-up  to  provide  assistance  if  needed.  OSHA  does  recommend, 
however,  that  at  least  two  employees  be  designated  as  back-up  personnel 
since  the  assistance  needed  may  include  rescue. 

To  illustrate  the  operation  of  the  ICS.  the  following  scenario  might  develop 
during  a  small  incident,  such  as  an  overturned  tank  truck  with  a  small 
leak  of  flammable  liquid. 

The  first  responding  senior  officer  would  implement  and  take  command  of 
the  ICS.  That  person  would  size-up  the  incident  and  determine  if  additional 
personnel  and  apparatus  were  necessary;  would  determine  what  actions 
to  take  to  control  the  leak:  and.  determine  the  proper  level  of  personal 
protective  equipment.  If  additional  assistance  is  not  needed,  the  individual 
in  charge  of  the  ICS  would  implement  actions  to  stop  and  control  the  leak 
using  the  fewest  number  of  personnel  that  can  effectively  accomplish  the 
tasks.  The  individual  in  charge  of  the  ICS  then  would  designate  himself  as 
the  safety  officer  and  two  other  employees  as  a  back-up  in  case  rescue  may 
become  necessary.  In  this  scenario,  decontamination  procedures  would 
not  be  necessary. 

A  large  complex  incident  may  require  many  employees  and  difficult,  time- 
consuming  efforts  to  control.  In  these  situations,  the  individual  in  charge 
of  the  ICS  will  want  to  delegate  different  tasks  to  subordinates  in  order  to 
maintain  a  span  of  control  that  will  keep  the  number  of  subordinates,  that 
are  reporting,  to  a  manageable  level. 

Delegation  of  task  at  large  incidents  may  be  by  location,  where  the  incident 
scene  is  divided  into  sectors,  and  subordinate  officers  coordinate  activities 
within  the  sector  that  they  have  been  assigned. 
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be  oi  pi  unary  i  onrrni  to  i  he  Incident  commander.  The  use  of  a  site  safety 
and  1  ontrol  plan  could  greatly  assist  those  In  charge  of  assuring  the  safety 
and  health  ol  employees  on  the  Bite. 

A  comprehensive  site  safety  and  control  plan  should  Include  I  he  following 
summary  analysis  of  hazards  on  the  sin  and  a  risk  analysis  of  those 
ha/. mis;  site  map  or  skrl<  h:  sin-  work  /ours  (clean  zone,  transition  or 
decontamination  /one.  work  or  hot  zone):  use  of  the  buddy  system:  site 
communications;  command  post  or  command  center:  standard  operating 
pi 01  edures  and  safe  work  practices:  medical  assistance  and  triage  area: 
hazard  monitoring  plan  (air  contaminate  monitoring,  etc.);  decontamination 
procedures  and  area;  and  other  relevant  areas.  This  plan  should  be  a  part 
ol  iin  employer's  emergency  response  plan  or  an  extension  of  It  to  the 
specific  site. 

8.  Medtcai  surveillance  programs.  Workers  handling  hazardous  substances 
may  be  exposed  to  toxic  chemicals,  safety  hazards,  biologic  hazards,  and 
radiation.  Therefore,  a  medical  surveillance  program  is  essential  to  assess 
and  monitor  workers'  health  and  fitness  for  employment  in  hazardous  waste 
operations  and  during  the  course  of  work;  to  provide  emergency  and  other 
treatment  as  needed:  and  to  keep  accurate  records  for  future  reference. 

The  Occupational  Safety  una'  Health  Guidance  Manual  for  Hazardous  Waste 
Site  Activities  developed  by  the  National  Institute  for  Occupational  Safety  and 
Health  (NIOSH).  the  Occupational  Safety  and  Health  Administration  (OSHA). 
the  U.S.  Coast  Guard  (USCG).  and  the  Environmental  Protection  Agency 
(EPA):  October  1985  provides  an  excellent  example  of  the  types  of  medical 
testing  that  should  be  done  as  part  of  a  medical  surveillance  program. 

9.  New  Technology  and  Spill  Containment  Programs.  Where  hazardous  sub- 
stances may  be  released  by  spilling  from  a  container  that  will  expose  em- 
ployees to  the  hazards  of  the  materials,  the  employer  will  need  to  implement 
a  program  to  contain  and  control  the  spilled  material.  Diking  and  ditching,  as 
well  as  use  of  absorbents  like  diatomaceous  earth,  are  traditional  techniques 
which  have  proven  to  be  effective  over  the  years.  However,  in  recent  years  new 
products  have  come  into  the  marketplace,  the  use  of  which  complement  and 
increase  the  effectiveness  of  these  traditional  methods.  These  new  products 
also  provide  emergency  responders  and  others  with  additional  tools  or  agents 
to  use  to  reduce  the  hazards  of  spilled  materials. 

These  agents  can  be  rapidly  applied  over  a  large  area  and  can  be  uniformly 
applied  or  otherwise  can  be  used  to  build  a  small  dam.  thus  improving  the 
workers'  ability  to  control  spilled  material.  These  application  techniques 
enhance  the  intimate  contact  between  the  agent  and  the  spilled  material 
allowing  for  the  quickest  effect  by  the  agent  or  quickest  control  of  the  spilled 
material.  Agents  are  available  to  solidify  liquid  spilled  materials,  to  suppress 
vapor  generation  from  spilled  materials,  and  to  do  both.  Some  special  agents, 
which  when  applied  as  recommended  by  the  manufacturer,  will  react  in  a 
controlled  manner  with  the  spilled  material  to  neutralize  acids  or  caustics, 
or  greatly  reduce  the  level  of  hazard  of  the  spilled  material. 

There  are  several  modern  methods  and  devices  for  use  by  emergency 
response  personnel  or  others  involved  with  spill  control  efforts  to  safely 
apply  spill  control  agents  to  control  spilled  material  hazards.  These  in- 
clude portable  pressurized  applicators  similar  to  hand-held  portable  fire 
extinguishing  devices,  and  nozzle  and  hose  systems  similar  to  portable  fire 
fighting  foam  systems  which  allow  the  operator  to  apply  the  agent  without 
having  to  come  into  contact  with  the  spilled  material.  The  operator  is  able 
to  apply  the  agent  to  the  spilled  material  from  a  remote  position. 

The  solidification  of  liquids  provides  for  rapid  containment  and  isolation  of 
hazardous  substance  spills.  By  directing  the  agent  at  run-off  points  or  at  the 
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edges  of  the  spill,  the  reactant  solid  will  automatically  create  a  barrier  to 
slow  or  stop  the  spread  of  the  materia].  Clean-up  of  hazardous  substances 
is  greatly  improved  when  solidifying  agents,  acid  or  caustic  neutralizers, 
or  activated  carbon  adsorbents  are  used.  Properly  applied,  these  agents 
can  totally  solidify  liquid  hazardous  substances  or  neutralize  or  absorb 
them,  which  results  in  materials  which  are  less  hazardous  and  easier  to 
handle,  transport,  and  dispose  of.  The  concept  of  spill  treatment,  to  create 
less  hazardous  substances,  will  improve  the  safety  and  level  of  protection 
of  employees  working  at  spill  clean-up  operations  or  emergency  response 
operations  to  spills  of  hazardous  substances. 

The  use  of  vapor  suppression  agents  for  volatile  hazardous  substances,  such 
as  flammable  liquids  and  those  substances  which  present  an  inhalation 
hazard,  is  important  for  protecting  workers.  The  rapid  and  uniform  distri- 
bution of  the  agent  over  the  surface  of  the  spilled  material  can  provide  quick 
vapor  knockdown.  There  are  temporary  and  long-term  foam-type  agents 
which  are  effective  on  vapors  and  dusts,  and  activated  carbon  adsorption 
agents  which  are  effective  for  vapor  control  and  soaking-up  of  the  liquid. 
The  proper  use  of  hose  lines  or  hand-held  portable  pressurized  applicators 
provides  good  mobility  and  permits  the  worker  to  deliver  the  agent  from 
a  safe  distance  without  having  to  step  into  the  untreated  spilled  material. 
Some  of  these  systems  can  be  recharged  in  the  field  to  provide  coverage 
of  larger  spill  areas  than  the  design  limits  of  a  single  charged  applicator 
unit.  Some  of  the  more  effective  agents  can  solidify  the  liquid  flammable 
hazardous  substances  and  at  the  same  time  elevate  the  flashpoint  above 
140  °F  so  the  resulting  substance  may  be  handled  as  a  nonhazardous 
waste  material  if  it  meets  the  U.S.  Environmental  Protection  Agency's  40 
CFR  part  261  requirements  (See  particularly  §261.21). 

All  workers  performing  hazardous  substance  spill  control  work  are  ex- 
pected to  wear  the  proper  protective  clothing  and  equipment  for  the  mate- 
rials present  and  to  follow  the  employer's  established  standard  operating 
procedures  for  spill  control.  All  involved  workers  need  to  be  trained  in 
the  established  operating  procedures;  in  the  use  and  care  of  spill  control 
equipment:  and  in  the  associated  hazards  and  control  of  such  hazards 
of  spill  containment  work. 

These  new  tools  and  agents  are  the  things  that  employers  will  want  to  evaluate 
as  part  of  their  new  technology  program.  The  treatment  of  spills  of  hazardous 
substances  or  wastes  at  an  emergency  incident  as  part  of  the  immediate  spill 
containment  and  control  efforts  is  sometimes  acceptable  to  EPA  and  a  permit 
exception  is  described  in  40  CFR  264. 1  (g)(8)  and  265. 1  (c)(  11). 

Appendix  D  to  §1926.65— References 

The  following  references  may  be  consulted  for  further  information  on  the 
subject  of  this  standard: 

1 .  OSHA  Instruction  DFO  CPL  2.70— January  29.  1986.  Special  Emphasis 
Program:  Hazardous  Waste  Sites. 

2.  OSHA  Instruction  DFO  CPL  2-2.37A-^January  29.  1986.  Technical 
Assistance  and  Guidelines  for  Superfund  and  Other  Hazardous  Waste 
Site  Activities. 

3.  OSHA  Instrucuon  DTS  CPL  2.74-^January  29.  1986.  Hazardous  Waste 
Activity  Form.  OSHA  1  75. 

4.  Hazardous  Waste  Inspections  Reference  Manual.  U.S.  Department  of 
Labor.  Occupational  Safety  and  Health  Administration.  1986. 

5.  Memorandum  of  Understanding  Among  the  National  Institute  for 
Occupational  Safety  and  Health,  the  Occupational  Safety  and  Health 
Administration,  the  United  States  Coast  Guard,  and  the  United  States 
Environmental  Protection  Agency,  Guidance  for  Worker  Protection  Dur- 
ing Hazardous  Waste  Site  Investigations  and  Clean-up  and  Hazardous 
Substance  Emergencies.  December  18,  1980. 

6.  National  Priorities  List.  1st  Edition.  October  1984:  U.S.  Environmental 
Protection  Agency.  Revised  periodically. 

7.  The  Decontamination  of  Response  Personnel.  Field  Standard  Operating 
Procedures  (F.S.O.P.)  7;  U.S.  Environmental  Protection  Agency.  Office 
of  Emergency  and  Remedial  Response.  Hazardous  Response  Support 
Division.  December  1984. 

8.  Preparation  of  a  Site  Safety  Plan.  Field  Standard  Operating  Procedures 
(F.S.O.P.)  9;  U.S.  Environmental  Protection  Agency.  Office  of  Emergency  and 
Remedial  Response.  Hazardous  Response  Support  Division.  April  1985. 

9.  Standard  Operating  Safety  Guidelines:  U.S.  Environmental  Protection 
Agency.  Office  of  Emergency  and  Remedial  Response.  Hazardous  Response 
Support  Division.  Environmental  Response  Team:  November  1984. 


10.  Occupational  Safety  and  Health  Guidance  Manual  for  Hazardous 
Waste  Site  Activities.  National  Institute  for  Occupational  Safety  and 
Health  (NIOSH).  Occupational  Safety  and  Health  Administration  (OSHA). 
U.S.  Coast  Guard  (USCG).  and  Environmental  Protection  Agency  (EPA); 
October  1985. 

1 1 .  Protecting  Health  and  Safety  at  Hazardous  Waste  Sites:  An  Overview.  U.S. 
Environmental  Protection  Agency,  EPA/625/9-85/006:  September  1985. 

12.  Hazardous  Waste  Sites  and  Hazardous  Substance  Emergencies.  NIOSH 
Worker  Bulletin.  U.S.  Department  of  Health  and  Human  Services.  Public 
Health  Service.  Centers  for  Disease  Control.  National  Institute  for  Oc- 
cupational Safety  and  Health:  December  1982. 

13.  Personal  Protective  Equipment  for  Hazardous  Materials  Incidents:  A 
Selection  Guide:  U.S.  Department  of  Health  and  Human  Services,  Public 
Health  Service,  Centers  for  Disease  Control.  National  Institute  for  Oc- 
cupational Safety  and  Health:  October  1984. 

14.  Fire  Service  Emergency  Management  Handbook.  Internationa)  As- 
sociation of  Fire  Chiefs  Foundation.  101  East  Holly  Avenue.  Unit  10B, 
Sterling.  VA  22170.  January  1985. 

15.  Emergency  Response  Guidebook.  U.S  Department  ofTransportation, 
Washington.  DC.  1987. 

16.  Report  to  the  Congress  on  Hazardous  Materials  Training,  Planning 
and  Preparedness.  Federal  Emergency  Management  Agency.  Washington, 
DC.  July  1986. 

17.  Workbook  for  Fire  Command.  Alan  V.  Brunacini  and  J.  David  Bea- 
geron.  National  Fire  Protection  Association.  Batterymarch  Park,  Quincy. 
MA  02269.  1985. 

18.  Fire  Command.  Alan  V.  Brunacini.  National  Fire  Protection  Association, 
Batterymarch  Park,,  Quincy.  MA  02269,  1985. 

19.  Incident  Command  System.  Fire  Protection  Publications,  Oklahoma 
State  University.  Stillwater.  OK  74078.  1983. 

20.  Site  Emergency  Response  Planning.  Chemical  Manufacturers  Asso- 
ciation. Washington.  DC  20037.  1986. 

21.  Hazardous  Materials  Emergency  Planning  Guide.  NRT-1.  Environ- 
mental Protection  Agency.  Washington.  DC,  March  1987. 

22.  Community  Teamwork:  Working  Together  to  Promote  Hazardous 
Materials  Transportation  Safety.  U.S.  Department  of  Transportation, 
Washington.  DC.  May  1983. 

23.  Disaster  Planning  Guide  for  Business  and  Industry.  Federal  Emergency 
Management  Agency.  Publication  No.  FEMA  141.  August  1987. 

Appendix  E  to  §1926.65— 
Training  Curriculum  Guidelines 

The  following  non-mandatory  general  criteria  may  be  used  for  assis- 
tance in  developing  site-specific  training  curriculum  used  to  meet  the 
training  requirements  of  29  CFR  1926.65(e);  29  CFR  1926.65(p)(7). 
(p)(8)(iii);  and  29  CFR  1926.65(q)(6).  (q)(7).  and  (q)(8).  These  are  generic 
guidelines  and  they  are  not  presented  as  a  complete  training  curricu- 
lum for  any  specific  employer.  Site-specific  training  programs  must  be 
developed  on  the  basis  of  a  needs  assessment  of  the  hazardous  waste 
site.  RCRA/TSDF.  or  emergency  response  operation  in  accordance 
with  29  CFR  1926.65. 

It  is  noted  that  the  legal  requirements  are  set  forth  in  the  regulatory 
text  of  §1926.65.  The  guidance  set  forth  here  presents  a  highly  effective 
program  that  in  the  areas  covered  would  meet  or  exceed  the  regulatory 
requirements.  In  addition,  other  approaches  could  meet  the  regulatory 
requirements. 

Suggested  General  Criteria 

Definitions: 

Competent  means  possessing  the  skills,  knowledge,  experience,  and  judg- 
ment to  perform  assigned  tasks  or  activities  satisfactorily  as  determined 
by  the  employer. 

Demonstration  means  the  showing  by  actual  use  of  equipment  or 
procedures. 

Hands-on  training  means  training  in  a  simulated  work  environment  that 
permits  each  student  to  have  experience  performing  tasks,  making  de- 
cisions, or  using  equipment  appropriate  to  the  job  assignment  for  which 
the  training  is  being  conducted. 
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1.  Training  faofltty.  rhe  training  Eadllrj  should  have  available  aufBdenl 
resources,  equipment  and  site  locations  in  perform  didactic  and  hands 
on  training  when  appropriate  training  facffluea  should  have  sufficient 
organisation,  support  stair,  and  senilis  in  conduct  training  In  each  ol  thi 
courses  oflered 

2.  Trrilrmn/  I  hi  n  lor.  Kach  training  program  should  be  under  the  direr  linn  ,.l 
1  1 1  .in  in  it;  director  who  Is  responsible  for  the  program.  The  Training  Director 

should  have  a  minimum  of  two  years  of  employee  education  expertem  e 

3.  Instructors.  Instructors  should  be  deem  competent  on  the  basis  of  previous 
documented  experience  In  their  area  of  Instruction,  successful  completion 
of  a  "traln-the-tralner"  program  specific  to  the  topics  they  will  teach,  and 
an  evaluation  of  Instructional  competence  by  the  Training  Director. 

Instructors  should  be  required  to  maintain  professional  competency  by 
participating  in  continuing  education  or  professional  development  programs 
or  by  completing  successfully  an  annual  refresher  course  and  having  an 
annual  review  by  the  Training  Director. 

The  annual  review  by  the  Training  Director  should  include  observation  of 
an  instructor's  delivery,  a  review  of  those  observations  with  the  trainer, 
and  an  analysis  of  any  instructor  or  class  evaluations  completed  by  the 
students  during  the  previous  year. 

4.  Course  materials.  The  Training  Director  should  approve  all  course  ma- 
terials to  be  used  by  the  training  provider.  Course  materials  should  be 
reviewed  and  updated  at  least  annually.  Materials  and  equipment  should 
be  in  good  working  order  and  maintained  properly. 

All  written  and  audio-visual  materials  in  training  curricula  should  be  peer 
reviewed  by  technically  competent  outside  reviewers  or  by  a  standing  ad- 
visory committee. 

Reviews  should  possess  expertise  in  the  following  disciplines  were  applicable: 
occupational  health,  industrial  hygiene  and  safety,  chemical/environmental 
engineering,  employee  education,  or  emergency  response.  One  or  more  of 
the  peer  reviewers  should  be  a  employee  experienced  in  the  work  activities 
to  which  the  training  is  directed. 

5.  Students.  The  program  for  accepting  students  should  include: 

a.  Assurance  that  the  student  is  or  will  be  involved  in  work  where  chemical 
exposures  are  likely  and  that  the  student  possesses  the  skills  necessary 
to  perform  the  work. 

b.  A  policy  on  the  necessary  medical  clearance. 

6.  Ratios.  Student-instructor  ratios  should  not  exceed  30  students  per 
instructor.  Hands-on  activity  requiring  the  use  of  personal  protective  equip- 
ment should  have  the  following  student-instructor  ratios.  For  Level  C  or 
Level  D  personal  protective  equipment  the  ratio  should  be  10  students  per 
Instructor.  For  Level  A  or  Level  B  personal  protective  equipment  the  ratio 
should  be  5  students  per  instructor. 

7.  Proficiency  assessment  Proficiency  should  be  evaluated  and  documented 
by  the  use  of  a  written  assessment  and  a  skill  demonstration  selected  and 
developed  by  the  Training  Director  and  training  staff.  The  assessment  and 
demonstration  should  evaluate  the  knowledge  and  individual  skills  devel- 
oped in  the  course  of  training.  The  level  of  minimum  achievement  necessary 
for  proficiency  shall  be  specified  in  writing  by  the  Training  Director. 

If  a  written  test  is  used,  there  should  be  a  minimum  of  50  questions.  If  a 
written  test  is  used  in  combination  with  a  skills  demonstration,  a  minimum 
of  25  questions  should  be  used.  If  a  skills  demonstration  is  used,  the  tasks 
chosen  and  the  means  to  rate  successful  completion  should  be  fully  docu- 
mented by  the  Training  Director. 

The  content  of  the  written  test  or  of  the  skill  demonstration  shall  be  relevant 
to  the  objectives  of  the  course.  The  written  test  and  skill  demonstration 
should  be  updated  as  necessary  to  reflect  changes  in  the  curriculum  and 
any  update  should  be  approved  by  the  Training  Director. 
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st  1  hIi-iiI  ulnis.iiisl.il  1 1, illy  completes  the  I  raining  course.  The  documentation 

should  Ini  lude 

a.  Student's  name. 

b.  Course  title. 

c.  Course  date 

d.  Statement  that  the  student  has  successfully  completed  the  course. 

e.  Name  and  address  of  the  training  provider. 

f.  An  Individual  Identification  number  for  the  certificate. 

g.  List  of  the  levels  of  personal  protective  equipment  used  by  the  student 
to  complete  the  course. 

This  documentation  may  include  a  certificate  and  an  appropriate  wallet-sized 
laminated  card  with  a  photograph  of  the  student  and  the  above  Information. 
When  such  course  certificate  cards  are  used,  the  Individual  IdenUflcatlon 
number  for  the  training  certificate  should  be  shown  on  the  card. 

9.  Recordkeeping.  Training  providers  should  maintain  records  listing  the 
dates  courses  were  presented,  the  names  of  the  Individual  course  attenders. 
the  names  of  those  students  successfully  completing  each  course,  and  the 
number  of  training  certificates  Issued  to  each  successful  student.  These 
records  should  be  maintained  for  a  minimum  of  five  years  after  the  date  an 
individual  participated  in  a  training  program  offered  by  the  training  provider. 
These  records  should  be  available  and  provided  upon  the  student's  request 
or  as  mandated  by  law. 

10.  Program  quality  control  The  Training  Director  should  conduct  or  direct 
an  annual  written  audit  of  the  training  program.  Program  modifications  to 
address  deficiencies,  if  any.  should  be  documented,  approved,  and  imple- 
mented by  the  training  provider.  The  audit  and  the  program  modification 
documents  should  be  maintained  at  the  training  facility. 

Suggested  Program  Quality  Control  Criteria 
Factors  listed  here  are  suggested  criteria  for  determining  the  quality  and 
appropriateness  of  employee  health  and  safety  training  for  hazardous  waste 
operations  and  emergency  response. 

A.  Training  Plan. 
Adequacy  and  appropriateness  of  the  training  program's  curriculum  devel- 
opment, instructor  training,  distribution  of  course  materials,  and  direct 
student  training  should  be  considered,  including 

1.  The  duration  of  training,  course  content,  and  course  schedules/agendas; 

2.  The  different  training  requirements  of  the  various  target  populations,  as 
specified  in  the  appropriate  generic  training  curriculum: 

3.  The  process  for  the  development  of  curriculum,  which  Includes  appro- 
priate technical  input,  outside  review,  evaluation,  program  pretesting. 

4.  The  adequate  and  appropriate  inclusion  of  hands-on,  demonstration, 
and  instruction  methods; 

5.  Adequate  monitoring  of  student  safety,  progress,  and  performance  dur- 
ing the  training. 

B.  Program  management,  Training  Director, 
staff,  and  consultants. 
Adequacy  and  appropriateness  of  staff  performance  and  delivering  an  ef- 
fective training  program  should  be  considered,  including 

1.  Demonstration  of  the  training  director's  leadership  in  assuring  quality 
of  health  and  safety  training. 

2.  Demonstration  of  the  competency  of  the  staff  to  meet  the  demands  of  deliv- 
ering high  quality  hazardous  waste  employee  health  and  safety  training. 

3.  Organization  charts  establishing  clear  lines  of  authority. 

4.  Clearly  defined  staff  duties  including  the  relationship  of  the  training  staff 
to  the  overall  program. 
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5.  Evidence  that  the  training  organizational  structure  suits  the  needs  of 
the  training  program. 

6.  Appropriateness  and  adequacy  of  the  training  methods  used  by 
the  instructors. 

7.  Sufficiency  of  the  time  committed  by  the  training  director  and  staff  to 
the  training  program. 

8.  Adequacy  of  the  ratio  of  training  staff  to  students. 

9.  Availability  and  commitment  of  the  training  program  of  adequate  hu- 
man and  equipment  resources  in  the  areas  of 

a.  Health  effects. 

b.  Safety. 

c.  Personal  protective  equipment  (PPE). 

d.  Operational  procedures. 

e.  Employee  protection  practices/procedures. 

10.  Appropriateness  of  management  controls. 

1 1 .  Adequacy  of  the  organization  and  appropriate  resources  assigned  to 
assure  appropriate  training. 

12.  In  the  case  of  multiple-site  training  programs,  adequacy  of  satellite 
centers  management. 

C.  Training  facilities  and  resources. 
Adequacy  and  appropriateness  of  the  facilities  and  resources  for  sup- 
porting the  training  program  should  be  considered,  including. 

1 .  Space  and  equipment  to  conduct  the  training. 

2.  Facilities  for  representative  hands-on  training. 

3.  In  the  case  of  multiple-site  programs,  equipment  and  facilities  at  the 
satellite  centers. 

4.  Adequacy  and  appropriateness  of  the  quality  control  and  evaluations 
program  to  account  for  instructor  performance. 

5.  Adequacy  and  appropriateness  of  the  quality  control  and  evaluation 
program  to  ensure  appropriate  course  evaluation,  feedback,  updating, 
and  corrective  action. 

6.  Adequacy  and  appropriateness  of  disciplines  and  expertise  being  used 
within  the  quality  control  and  evaluation  program. 

7.  Adequacy  and  appropriateness  of  the  role  of  student  evaluations  to 
provide  feedback  for  training  program  improvement. 

D.  Quality  control  and  evaluation. 
Adequacy  and  appropriateness  of  quality  control  and  evaluation  plans 
for  training  programs  should  be  considered,  including: 

1 .  A  balanced  advisory  committee  and/or  competent  outside  reviewers 
to  give  overall  policy  guidance; 

2.  Clear  and  adequate  definition  of  the  composition  and  active  program- 
matic role  of  the  advisory  committee  or  outside  reviewers. 

3.  Adequacy  of  the  minutes  or  reports  of  the  advisory  committee  or  outside 
reviewers'  meetings  or  written  communication. 

4.  Adequacy  and  appropriateness  of  the  quality  control  and  evaluations 
program  to  account  for  instructor  performance. 

5.  Adequacy  and  appropriateness  of  the  quality  control  and  evaluation 
program  to  ensure  appropriate  course  evaluation,  feedback,  updating, 
and  corrective  action. 

6.  Adequacy  and  appropriateness  of  disciplines  and  expertise  being  used 
within  the  quality  control  and  evaluation  program. 

7.  Adequacy  and  appropriateness  of  the  role  of  student  evaluations  to 
provide  feedback  for  training  program  improvement. 

E.  Students 
Adequacy  and  appropriateness  of  the  program  for  accepting  students 
should  be  considered,  including 

1.  Assurance  that  the  student  already  possess  the  necessary  skills  for 
their  job.  including  necessary  documentation. 

2.  Appropriateness  of  methods  the  program  uses  to  ensure  that  recruits 
are  capable  of  satisfactorily  completing  training. 


3.  Review  and  compliance  with  any  medical  clearance  policy. 

F.  Institutional  Environment  and 
Administrative  Support 
The  adequacy  and  appropriateness  of  the  institutional  environment  and 
administrative  support  system  for  the  training  program  should  be  con- 
sidered, including 

1 .  Adequacy  of  the  institutional  commitment  to  the  employee  train- 
ing program. 

2.  Adequacy  and  appropriateness  of  the  administrative  structure  and 
administrative  support 

G.  Summary  of  Evaluation  Questions 
Key  questions  for  evaluating  the  quality  and  appropriateness  of  an  overall 
training  program  should  include  the  following: 

1 .  Are  the  program  objectives  clearly  stated? 

2.  Is  the  program  accomplishing  its  objectives? 

3.  Are  appropriate  facilities  and  staff  available? 

4.  Is  there  an  appropriate  mix  of  classroom,  demonstration,  and  hands- 
on  training? 

5.  Is  the  program  providing  quality  employee  health  and  safety  training 
that  fully  meets  the  intent  of  regulatory  requirements? 

6.  What  are  the  program's  main  strengths? 

7.  What  are  the  program's  main  weaknesses? 

8.  What  is  recommended  to  improve  the  program? 

9.  Are  instructors  instructing  according  to  their  training  outlines? 

10.  Is  the  evaluation  tool  current  and  appropriate  for  the  program  content? 

1 1 .  Is  the  course  material  current  and  relevant  to  the  target  group? 

Suggested  Training  Curriculum  Guidelines 
The  following  training  curriculum  guidelines  are  for  those  operations 
specifically  identified  in  29  CFR  1926.65  as  requiring  training.  Issues 
such  as  qualifications  of  instructors,  training  certification,  and  similar 
criteria  appropriate  to  all  categories  of  operations  addressed  in  1926.65 
have  been  covered  in  the  preceding  section  and  are  not  re-addressed 
in  each  of  the  generic  guidelines.  Basic  core  requirements  for  training 
programs  that  are  addressed  include 

1 .  General  Hazardous  Waste  Operations 

2.  RCRA  operations — Treatment,  storage,  and  disposal  facilities. 

3.  Emergency  Response. 

A.  General  Hazardous  Waste  Operations 
and  Site-specific  Training 

1.  Off-site  training. 

Minimum  training  course  content  for  hazardous  waste  operations, 
required  by  29  CFR  1926.65(e).  should  include  the  following  topics 
or  procedures: 

a.  Regulatory  knowledge. 

(1)  A  review  of  29  CFR  1926.65  and  the  core  elements  of  an  occupational 
safety  and  health  program. 

(2)  The  content  of  a  medical  surveillance  program  as  outlined  in  29  CFR 
1926.65(f). 

(3)  The  content  of  an  effective  site  safety  and  health  plan  consistent  with 
the  requirements  of  29  CFR  1926.65(b)(4)(il). 

(4)  Emergency  response  plan  and  procedures  as  outlined  in  29  CFR 
1910.38  and  29  CFR  1926.650). 

(5)  Adequate  illumination. 

(6)  Sanitation  recommendation  and  equipment. 

(7)  Review  and  explanation  of  OSHA's  hazard-communication  standard 
(29  CFR  1910.1200)  and  lock-out-tag-out  standard  (29  CFR  1910.147). 

(8)  Review  of  other  applicable  standards  including  but  not  limited  to  those 
in  the  construction  standards  (29  CFR  Part  1926). 

(9)  Rights  and  responsibilities  of  employers  and  employees  under  ap- 
plicable OSHA  and  EPA  laws. 
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ii   Hrchnli  hi  knouxccfpe 

1 1 1  i  j  |„  of  potential  exposures  to  chemical,  blologli  si.  and  radiological  hai 
ards;  types  <>i  human  responses  i"  these  hazards  and  recognition  "i  iims. 
responses;  principles  ol  toxicology  and  Information  about  acute  and  chronli 
hazards;  health  and  safety  i  onalderaoons  "i  new  tet  hnologj 
i  |]  i  iiii<i.iiiirni.iis.,i  chemical  hazards  Including  but  not  Umlted  to  vapor  pres- 
sure, batting  points,  Hash  |Miinis.  ph,  other  physk  .ii  and  i  hem*  al  properties. 

(3)  Fire  and  explosion  hazards  "i  i  hemlcala. 

i  ii  General  safety  hazards  such  -is  but  not  limited  to  elo  trii  al  hazards, 

powered  equipment  hazards,  motoi  vehicle  hazards,  walking  working  sm 

lace  hazards,  excavi I  hazards,  and  hazards  associated  with  working  in 

hot  and  cold  temperature  extremes, 

(5)  Review  ami  knowledge  ol  confined  space  entry  procedures  in  29  CFR 

1910.  in; 

16)  Work  practices  In  minimi/.-  employee  risk  from  site  hazards. 

(7)  Safe  use  of  engineering  controls,  equipment,  and  any  new  relevant  safety 
technology  or  safely  procedures. 

(8)  Review  and  demonstration  of  competency  With  all  sampling  and  moni- 
toring equipment  thai  may  be  used  In  a  site  monitoring  program. 

(9)  Container  sampling  procedures  and  salt-guarding;  general  drum  and 
container  handling  procedures  including  special  requirement  for  laboratory 
waste  packs,  shock-sensitive  wastes,  and  radioactive  wastes. 

(10)  The  elements  of  a  spill  control  program. 

(11)  Proper  use  and  limitations  of  material  handling  equipment. 

(12)  Procedures  for  safe  and  healthful  preparation  of  containers  for  ship- 
ping and  transport. 

(13)  Methods  of  communication  including  those  used  while  wearing  respi- 
ratory protection. 

c.  Technical  skills. 

(1)  Selection,  use  maintenance,  and  limitations  of  personal  protective  equip- 
ment including  the  components  and  procedures  for  carrying  out  a  respirator 
program  to  comply  with  29  CFR  1910.134. 

(2)  Instruction  in  decontamination  programs  including  personnel,  equip- 
ment, and  hardware:  hands-on  training  including  level  A.  B,  and  C  en- 
sembles and  appropriate  decontamination  lines;  field  activities  including 
the  donning  and  doffing  of  protective  equipment  to  a  level  commensurate 
with  the  employee's  anticipated  job  function  and  responsibility  and  to  the 
degree  required  by  potential  hazards. 

(3)  Sources  for  additional  hazard  information;  exercises  using  relevant 
manuals  and  hazard  coding  systems. 

d.  Additional  suggested  items. 

(1)  A  laminated,  dated  card  or  certificate  with  photo,  denoting  limitations 
and  level  of  protection  for  which  the  employee  is  trained  should  be  issued 
to  those  students  successfully  completing  a  course. 

(2)  Attendance  should  be  required  at  all  training  modules,  with  successful 
completion  of  exercises  and  a  final  written  or  oral  examination  with  at  least 
50  questions. 

(3)  A  minimum  of  one-third  of  the  program  should  be  devoted  to  hands- 
on  exercises. 

(4)  A  curriculum  should  be  established  for  the  8-hour  refresher  train- 
ing required  by  29  CFR  1926.65(e)(8).  with  delivery  of  such  courses 
directed  toward  those  areas  of  previous  training  that  need  improvement 
or  reemphasis. 

(5)  A  curriculum  should  be  established  for  the  required  8-hour  training  for 
supervisors.  Demonstrated  competency  in  the  skills  and  knowledge  provided 
in  a  40-hour  course  should  be  a  prerequisite  for  supervisor  training. 

2.  Refresher  training. 

The  8-hour  annual  refresher  training  required  in  29  CFR  1926.65(e)(8) 
should  be  conducted  by  qualified  training  providers.  Refresher  training 
should  include  at  a  minimum  the  following  topics  and  procedures: 

(a)  Review  of  and  retraining  on  relevant  topics  covered  in  the  40-hour  program, 
as  appropriate,  using  reports  by  the  students  on  their  work  experiences. 

(b)  Update  on  developments  with  respect  to  material  covered  in  the  40- 
hour  course. 


(c)  Review  ol  >  hangea  to  perUni  nl  provisions  of  EPA  oj  OBHA  standards 

ol  laws 

(d)  Introduction  of  additional  subject  areas  as  appropriati 

(e)  Hands  on  review  ..I  n.-w  or  altered  PPE  .11  decontamination equlpmi  nl  "i 
pi 1 . 1 1 .     Ri    lew  of  new  developments  in  perso  equipment 

HI  Review  ..1  newly  developed  ail  and  <  ontamlnanl nltorlng  equipment 

Ue  training 

a.  The  employer  should  provide  employees  engaged  fan  hazardous  waste 
site  activities  with  information  and  training  prior  to  Initial  assignment  Into 

their  work  area,  as  lollnws: 

(l)The  requirements  of  the  hazard  communication  program  lncludlD 
location  and  availability  ol  the  written  program  required  lists  ol  hazardous 

chemicals,  and  material  safety  data  sheets 

(2)  Activities  and  locations  iii  their  work  area  when-  hazardous  sub  tani  i 
in. iv  be  present 

(3)  Met  In  ids  and  observations  that  may  be  used  to  detect  the  present  or 
release  of  a  hazardous  chemical  in  the  work  area  (such  as  monitoring 
conducted  by  the  employer,  continuous  monitoring  devices,  visual  appear- 
ances, or  other  evidence  (sight,  sound  or  smell)  of  hazardous  chemii  ale 
being  released,  and  applicable  alarms  from  monitoring  devices  that  record 
chemical  releases. 

(4)  The  physical  and  health  hazards  of  substances  known  or  potentially 
present  in  the  work  area. 

(5)  The  measures  employees  can  take  to  help  protect  themselves  from  work- 
site hazards,  including  specific  procedures  the  employer  has  Implemented. 

(6)  An  explanation  of  the  labeling  system  and  material  safety  data  sheets 
and  how  employees  can  obtain  and  use  appropriate  hazard  information. 

(7)  The  elements  of  the  confined  space  program  including  special  PPE. 
permits,  monitoring  requirements,  communication  procedures,  emergency 
response,  and  applicable  lock-out  procedures. 

b.  The  employer  should  provide  hazardous  waste  employees  information 
and  training  and  should  provide  a  review  and  access  to  the  site  safety  and 
plan  as  follows: 

(1)  Names  of  personnel  and  alternate  responsible  for  site  safety  and  health. 

(2)  Safety  and  health  hazards  present  on  the  site. 

(3)  Selection,  use.  maintenance,  and  limitations  of  personal  protective 
equipment  specific  to  the  site. 

(4)  Work  practices  by  which  the  employee  can  minimize  risks  from  hazards. 

(5)  Safe  use  of  engineering  controls  and  equipment  available  on  site. 

(6)  Safe  decontamination  procedures  established  to  minimize  employee 
contact  with  hazardous  substances,  including: 

(A)  Employee  decontamination. 

(B)  Clothing  decontamination,  and 

(C)  Equipment  decontamination. 

(7)  Elements  of  the  site  emergency  response  plan,  including: 

(A)  Pre-emergency  planning. 

(B)  Personnel  roles  and  lines  of  authority  and  communication. 

(C)  Emergency  recognition  and  prevention. 

(D)  Safe  distances  and  places  of  refuge. 

(E)  Site  security  and  control. 

(F)  Evacuation  routes  and  procedures. 

(G)  Decontamination  procedures  not  covered  by  the  site  safety  and 
health  plan. 

(H)  Emergency  medical  treatment  and  first  aid. 

(I)  Emergency  equipment  and  procedures  for  handling  emergency  incidents. 

c.  The  employer  should  provide  hazardous  waste  employees  information 
and  training  on  personal  protective  equipment  used  at  the  site,  such  as 
the  following: 

(1)  PPE  to  be  used  based  upon  known  or  anticipated  site  hazards. 
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(2)  PPE  limitations  of  materials  and  construction;  limitations  during 
temperature  extremes,  heat  stress,  and  other  appropriate  medical 
considerations;  use  and  limitations  of  respirator  equipment  as  well  as 
documentation  procedures  as  outlined  in  29  CFR  1910.134. 

(3)  PPE  inspection  procedures  prior  to,  during,  and  after  use. 

(4)  PPE  donning  and  doffing  procedures. 

(5)  PPE  decontamination  and  disposal  procedures. 

(6)  PPE  maintenance  and  storage. 

(7)  Task  duration  as  related  to  PPE  limitations. 

d.  The  employer  should  instruct  the  employee  about  the  site  medical 
surveillance  program  relative  to  the  particular  site,  including 

(1)  Specific  medical  surveillance  programs  that  have  been  adapted  for 
the  site. 

(2)  Specific  signs  and  symptoms  related  to  exposure  to  hazardous  mate- 
rials on  the  site. 

(3)  The  frequency  and  extent  of  periodic  medical  examinations  that  will 
be  used  on  the  site. 

(4)  Maintenance  and  availability  of  records. 

(5)  Personnel  to  be  contacted  and  procedures  to  be  followed  when  signs 
and  symptoms  of  exposures  are  recognized. 

e.  The  employees  will  review  and  discuss  the  site  safety  plan  as  part  of 
the  training  program.  The  location  of  the  site  safety  plan  and  all  written 
programs  should  be  discussed  with  employees  including  a  discussion  of 
the  mechanisms  for  access,  review,  and  references  described 

B.  RCRA  Operations  Training  for  Treatment, 
Storage  and  Disposal  Facilities. 
1.  As  a  minimum,  the  training  course  required  in  29  CFR  1926.65  (p) 
should  include  the  following  topics: 

(a)  Review  of  the  applicable  paragraphs  of  29  CFR  1926.65  and  the  ele- 
ments of  the  employer's  occupational  safety  and  health  plan. 

(b)  Review  of  relevant  hazards  such  as.  but  not  limited  to.  chemical,  bi- 
ological, and  radiological  exposures;  fire  and  explosion  hazards;  thermal 
extremes;  and  physical  hazards. 

(c)  General  safety  hazards  including  those  associated  with  electrical  haz- 
ards, powered  equipment  hazards,  lock-out-tag-out  procedures,  motor 
vehicle  hazards  and  walking-working  surface  hazards. 

(d)  Confined-space  hazards  and  procedures. 

(e)  Work  practices  to  minimize  employee  risk  from  workplace  hazards. 

(f)  Emergency  response  plan  and  procedures  including  first  aid  meeting 
the  requirements  of  paragraph  (p)(8]. 

(g)  A  review  of  procedures  to  minimize  exposure  to  hazardous  waste  and 
various  type  of  waste  streams,  including  the  materials  handling  program 
and  spill  containment  program. 

(h)  A  review  of  hazard  communication  programs  meeting  the  requirements 
of  29  CFR  1910.1200. 

(i)  A  review  of  medical  surveillance  programs  meeting  the  require- 
ments of  29  CFR  1926.65(p)(3)  including  the  recognition  of  signs  and 
symptoms  of  overexposure  to  hazardous  substance  including  known 
synergistic  interactions. 

(J)  A  review  of  decontamination  programs  and  procedures  meeting  the 
requirements  of  29  CFR  1926.65(p)(4). 

(k)  A  review  of  an  employer's  requirements  to  implement  a  training  pro- 
gram and  its  elements. 

(1)  A  review  of  the  criteria  and  programs  for  proper  selection  and  use  of 
personal  protective  equipment,  including  respirators. 

(m)  A  review  of  the  applicable  appendices  to  29  CFR  1926.65. 

(n)  Principles  of  toxicology  and  biological  monitoring  as  they  pertain  to 
occupational  health. 

(o)  Rights  and  responsibilities  of  employees  and  employers  under  ap- 
plicable OSHA  and  EPA  laws. 


(p)  Hands-on  exercises  and  demonstrations  of  competency  with  equipment 
to  illustrate  the  basic  equipment  principles  that  may  be  used  during  the 
performance  of  work  duties,  including  the  donning  and  doffing  of  PPE. 

(q)  Sources  of  reference,  efficient  use  of  relevant  manuals,  and  knowledge 
of  hazard  coding  systems  to  include  information  contained  In  hazardous 
waste  manifests. 

(r)  At  least  8  hours  of  hands-on  training. 

(s)  Training  in  the  job  skills  required  for  an  employee's  job  function  and 
responsibility  before  they  are  permitted  to  participate  in  or  supervise 
field  activities. 

2.  The  individual  employer  should  provide  hazardous  waste  employees 
with  information  and  training  prior  to  an  employee's  initial  assignment 
into  a  work  area.  The  training  and  information  should  cover  the  follow- 
ing topics: 

(a)  The  Emergency  response  plan  and  procedures  including  first  aid. 

(b)  A  review  of  the  employer's  hazardous  waste  handling  procedures 
including  the  materials  handling  program  and  elements  of  the  spill  con- 
tainment program,  location  of  spill  response  kits  or  equipment,  and  the 
names  of  those  trained  to  respond  to  releases. 

(c)  The  hazardous  communication  program  meeting  the  requirements  of 
29  CFR  1910.1200. 

(d)  A  review  of  the  employer's  medical  surveillance  program  including  the 
recognition  of  signs  and  symptoms  of  exposure  to  relevant  hazardous 
substance  including  known  synergistic  interactions. 

(e)  A  review  of  the  employer's  decontamination  program  and  procedures. 

(f)  An  review  of  the  employer's  training  program  and  the  parties  responsible 
for  that  program. 

(g)  A  review  of  the  employer's  personal  protective  equipment  program  including 
the  proper  selection  and  use  of  PPE  based  upon  specific  site  hazards. 

(h)  All  relevant  site-specific  procedures  addressing  potential  safety  and 
health  hazards.  This  may  include,  as  appropriate,  biological  and  radio- 
logical exposures,  fire  and  explosion  hazards,  thermal  hazards,  and  phys- 
ical hazards  such  as  electrical  hazards,  powered  equipment  hazards, 
lock-out-tag-out  hazards,  motor  vehicle  hazards,  and  walking-working 
surface  hazards. 

(i)  Safe  use  engineering  controls  and  equipment  on  site. 

0)  Names  of  personnel  and  alternates  responsible  for  safety  and  health. 

C.  Emergency  response  training. 
Federal  OSHA  standards  in  29  CFR  1926.65(q)  are  directed  toward  private 
sector  emergency  responders.  Therefore,  the  guidelines  provided  in  this 
portion  of  the  appendix  are  directed  toward  that  employee  population. 
However,  they  also  impact  indirectly  through  State  OSHA  or  USEPA 
regulations  some  public  sector  emergency  responders.  Therefore,  the 
guidelines  provided  in  this  portion  of  the  appendix  may  be  applied  to 
both  employee  populations. 

States  with  OSHA  state  plans  must  cover  their  employees  with  regulations 
at  least  as  effective  as  the  Federal  OSHA  standards.  Public  employees  in 
states  without  approved  state  OSHA  programs  covering  hazardous  waste 
operations  and  emergency  response  are  covered  by  the  U.S.  EPA  under 
40  CFR  31 1.  a  regulation  virtually  identical  to  §1926.65. 

Since  this  is  a  non-mandatory  appendix  and  therefore  not  an  enforceable 
standard.  OSHA  recommends  that  those  employers,  employees  or  volun- 
teers in  public  sector  emergency  response  organizations  outside  Federal 
OSHA  jurisdiction  consider  the  following  criteria  in  developing  their  own 
training  programs.  A  unified  approach  to  training  at  the  community  level 
between  emergency  response  organizations  covered  by  Federal  OSHA  and 
those  not  covered  directly  by  Federal  OSHA  can  help  ensure  an  effective 
community  response  to  the  release  or  potential  release  of  hazardous 
substances  in  the  community. 

a.  General  considerations. 

Emergency  response  organizations  are  required  to  consider  the  topics 
listed  in  §1926.65(q)(6).  Emergency  response  organizations  may  use  some 
or  all  of  the  following  topics  to  supplement  those  mandatory  topics  when 
developing  their  response  training  programs.  Many  of  the  topics  would 
require  an  interaction  between  the  response  provider  and  the  individuals 
responsible  for  the  site  where  the  response  would  be  expected. 
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i n  ii. i. 

(A)  Natun  of  | i,,iis  substances  present, 

(B)  Practical  apptlcstlons  of  hazard  recognition.  Ini  ludlng  presentations  on 
biology .  i  hemlatry,  snd  physics 

(2]  i 'in ii  iples  hi  toxli  ology,  biological  monitoring,  and  risk  assessment 

(3]  Safe  wik  practices  snd  general  sits  safety 

III  Engineering  controls  and  hazardous  waste  operations. 

(.si  siii-  safety  plans  and  standard  operating  procedures. 

(<i|  Deconta tatlon  pro)  edures  and  practices. 

(7)  Emergency  procedures,  Ural  aid,  and  sell  rescue 
(si  Safe  use  <ii  Beld  equipment 

nil  storage,  handling,  use  and  transportation  ol  hazardous  substances. 
(10)  Use.  care,  and  limitations  of  personal  protective  equipment. 
1 1 II  s.iir  sampling  techniques. 

(121  Rights  and  responsibilities  ol  employees  under  OS11A  and  other  re- 
lated laws  concerning  right-to-know,  safety  and  health,  compensations 
and  liability. 

(13)  Medical  monitoring  requirements. 
1 1  II  ( '■immunity  relations, 
b.  Suggested  criteria  for  specific  courses. 

( 1 )  First  responder  auxireness  level 

(A)  Review  of  and  demonstration  of  competency  in  performing  the  applicable 
skills  of  29  CFR  1926.65(q). 

(B)  Hands-on  experience  with  the  U.S.  Department  of  Transportation's 
Emergency  Response  Guidebook  (ERG)  and  familiarization  with  OSHA 
standard  29  CFR  1926.60. 

(C)  Review  of  the  principles  and  practices  for  analyzing  an  incident  to  de- 
termine both  the  hazardous  substances  present  and  the  basic  hazard  and 
response  Information  for  each  hazardous  substance  present. 

(D)  Review  of  procedures  for  implementing  actions  consistent  with  the  local 
emergency  response  plan,  the  organization's  standard  operating  procedures, 
and  the  current  edition  of  DOTs  ERG  including  emergency  notification 
procedures  and  follow-up  communications. 

(E)  Review  of  the  expected  hazards  including  fire  and  explosions  hazards, 
confined  space  hazards,  electrical  hazards,  powered  equipment  hazards, 
motor  vehicle  hazards,  and  walking-working  surface  hazards. 

(F)  Awareness  and  knowledge  of  the  competencies  for  the  First  Responder 
at  the  Awareness  Level  covered  in  the  National  Fire  Protection  Association's 
Standard  No.  472.  Professional  Competence  of  Responders  to  Hazardous 
Materials  Incidents. 

(2)  First  responder  operations  level 

(A)  Review  of  and  demonstration  of  competency  in  performing  the  applicable 
skills  of  29  CFR  1926.65(q). 

(B)  Hands-on  experience  with  the  U.S.  Department  of  Transportation's 
Emergency  Response  Guidebook  (ERG),  manufacturer  material  safety  data 
sheets.  CHEMTREC/CANUTEC.  shipper  or  manufacturer  contacts  and  other 
relevant  sources  of  information  addressing  hazardous  substance  releases. 
Familiarization  with  OSHA  standard  29  CFR  1926.60. 

(C)  Review  of  the  principles  and  practices  for  analyzing  an  incident  to 
determine  the  hazardous  substances  present,  the  likely  behavior  of  the 
hazardous  substance  and  its  container,  the  types  of  hazardous  substance 
transportation  containers  and  vehicles,  the  types  and  selection  of  the  ap- 
propriate defensive  strategy  for  containing  the  release. 

(D)  Review  of  procedures  for  implementing  continuing  response  actions 
consistent  with  the  local  emergency  response  plan,  the  organization's 
standard  operating  procedures,  and  the  current  edition  of  DOTs  ERG 
including  extended  emergency  notification  procedures  and  follow-up 
communications. 

(E)  Review  of  the  principles  and  practice  for  proper  selection  and  use  of 
personal  protective  equipment. 

(F)  Review  of  the  principles  and  practice  of  personnel  and  equipment 
decontamination. 
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si  tin  1 1\><  i. it ■  Level  ( overed  hi  the  National  i  »•  Prate*  Hon  Assot  tattoo's 

si. mil, mi  Mo  472,  Professional  <  ompetence  "I  Responda*  i"  Hazardous 
Material*  1m  tdents 

HI  Hazardous  materials  techn 

(A)  Review  ui  and  demonstration  of  competency  in  peifuiiulng  the  appHi  able 

skills    ,1  29  CFR  1926.65(q). 

(it)  Hands-on  experleno  with  written  and electronli  Information  relative  to 

response  decision  making  Including  but  not  limited  to  I  he  I  S  Department 
ol  rraiisporlatiou's  Emergency  Response  Guidclxxik  (ERG),  manufacturer 
material  safety  data  sheets.  (HKMTKKC/CANUTEt  ,  shipper  or  iii.mhi 
facturer  i  nnt.ii  Is,  computer  data  bases  and  response  models,  and  other 
ii  b  .ml  sources  ol  information  addressing  hazardous  substance  releases 
Familiarization  with  29  CFR  1926.60. 

(C)  Review  of  the  principles  and  practices  for  analyzing  an  Incident  lo  de- 
termine the  hazardous  substances  present,  their  physical  and  chemical 
properties,  the  likely  behavior  of  the  hazardous  substance  and  its  container, 
the  types  of  hazardous  substance  transportation  containers  and  vehicles 
involved  in  the  release,  the  appropriate  strategy  for  approaching  release 
sites  and  containing  the  release. 

(D)  Review  of  procedures  for  implementing  continuing  response  actions  con- 
sistent with  the  local  emergency  response  plan,  the  organization's  standard 
operating  procedures,  and  the  current  edition  of  DOTs  ERG  including  ex- 
tended emergency  notification  procedures  and  follow-up  communications. 

(E)  Review  of  the  principles  and  practice  for  proper  selection  and  use  of 
personal  protective  equipment. 

(F)  Review  of  the  principles  and  practices  of  establishing  exposure  zones, 
proper  decontamination  and  medical  surveillance  stations  and  procedures. 

(G)  Review  of  the  expected  hazards  including  fire  and  explosions  hazards, 
confined  space  hazards,  electrical  hazards,  powered  equipment  hazards, 
motor  vehicle  hazards,  and  walking-working  surface  hazards. 

(H)  Awareness  and  knowledge  of  the  competencies  for  the  Hazardous 
Materials  Technician  covered  in  the  National  Fire  Protection  Association's 
Standard  No.  472.  Professional  Competence  of  Responders  to  Hazardous 
Materials  Incidents. 

(4)  Hazardous  materials  specialist. 

(A)  Review  of  and  demonstration  of  competency  in  performing  the  applicable 
skills  of  29  CFR  1926.65(q). 

(B)  Hands-on  experience  with  retrieval  and  use  of  written  and  electronic 
information  relative  to  response  decision  making  including  but  not  limited 
to  the  U.S.  Department  of  Transportation's  Emergency  Response  Guidebook 
(ERG),  manufacturer  material  safety  data  sheets.  CHEMTREC/CANUTEC. 
shipper  or  manufacturer  contacts,  computer  data  bases  and  response 
models,  and  other  relevant  sources  of  information  addressing  hazardous 
substance  releases.  Familiarization  with  29  CFR  1926.60. 

(C)  Review  of  the  principles  and  practices  for  analyzing  an  incident  to  de- 
termine the  hazardous  substances  present,  their  physical  and  chemical 
properties,  and  the  likely  behavior  of  the  hazardous  substance  and  its 
container,  vessel,  or  vehicle. 

(D)  Review  of  the  principles  and  practices  for  identification  of  the  types 
of  hazardous  substance  transportation  containers,  vessels  and  vehicles 
involved  in  the  release;  selecting  and  using  the  various  types  of  equipment 
available  for  plugging  or  patching  transportation  containers,  vessels  or 
vehicles:  organizing  and  directing  the  use  of  multiple  teams  of  hazardous 
material  technicians  and  selecting  the  appropriate  strategy  for  approaching 
release  sites  and  containing  or  stopping  the  release. 

(E)  Review  of  procedures  for  implementing  continuing  response  actions 
consistent  with  the  local  emergency  response  plan,  the  organization's  stan- 
dard operating  procedures,  including  knowledge  of  the  available  public  and 
private  response  resources,  establishment  of  an  incident  command  post, 
direction  of  hazardous  material  technician  teams,  and  extended  emergency 
notification  procedures  and  follow-up  communications. 

(F)  Review  of  the  principles  and  practice  for  proper  selection  and  use  of 
persona]  protective  equipment. 
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(G)  Review  of  the  principles  and  practices  of  establishing  exposure  zones 
and  proper  decontamination,  monitoring  and  medical  surveillance  sta- 
tions and  procedures. 

(H)  Review  of  the  expected  hazards  including  fire  and  explosions  hazards, 
confined  space  hazards,  electrical  hazards,  powered  equipment  hazards, 
motor  vehicle  hazards,  and  walking-working  surface  hazards. 

(I)  Awareness  and  knowledge  of  the  competencies  for  the  Off-site  Spe- 
cialist Employee  covered  in  the  National  Fire  Protection  Association's 
Standard  No.  472.  Professional  Competence  ofResponders  to  Hazardous 
Materials  Incidents. 

(5)  Incident  commander. 

The  incident  commander  is  the  individual  who.  at  any  one  time,  is  re- 
sponsible for  and  in  control  of  the  response  effort.  This  individual  is  the 
person  responsible  for  the  direction  and  coordination  of  the  response 
effort.  An  incident  commander's  position  should  be  occupied  by  the  most 
senior,  appropriately  trained  individual  present  at  the  response  site.  Yet. 
as  necessary  and  appropriate  by  the  level  of  response  provided,  the  po- 
sition may  be  occupied  by  many  individuals  during  a  particular  response 
as  the  need  for  greater  authority,  responsibility,  or  training  increases. 
It  is  possible  for  the  first  responder  at  the  awareness  level  to  assume 
the  duties  of  incident  commander  until  a  more  senior  and  appropriately 
trained  individual  arrives  at  the  response  site. 

Therefore,  any  emergency  responder  expected  to  perform  as  an  incident 
commander  should  be  trained  to  fulfill  the  obligations  of  the  position  at 
the  level  of  response  they  will  be  providing  including  the  following: 

(A)  Ability  to  analyze  a  hazardous  substance  incident  to  determine  the 
magnitude  of  the  response  problem. 

(B)  Ability  to  plan  and  implement  an  appropriate  response  plan  within 
the  capabilities  of  available  personnel  and  equipment. 

(C)  Ability  to  implement  a  response  to  favorably  change  the  outcome  of 
the  incident  in  a  manner  consistent  with  the  local  emergency  response 
plan  and  the  organization's  standard  operating  procedures. 

(D)  Ability  to  evaluate  the  progress  of  the  emergency  response  to 
ensure  that  the  response  objectives  are  being  met  safely,  effectively, 
and  efficiently. 

(E)  Ability  to  adjust  the  response  plan  to  the  conditions  of  the  response 
and  to  notify  higher  levels  of  response  when  required  by  the  changes  to 
the  response  plan. 

[58  FR  35129.  June  30.  1993.  as  amended  at  59  FR  43275.  Aug.  22. 
1994:  61  FR5510.  Feb.  13.  1996] 

§1926.66  Criteria  for  design 
and  construction  of  spray  booths. 

1926.66(a)  Definitions  applicable  to  this  section — (1)  Aerated  solid 
powders.  Aerated  powders  shall  mean  any  powdered  material  used  as  a 
coating  material  which  shall  be  fluidized  within  a  container  by  passing  air 
uniformly  from  below.  It  is  common  practice  to  fluidize  such  materials  to 
form  a  fluidized  powder  bed  and  then  dip  the  part  to  be  coated  into  the 
bed  in  a  manner  similar  to  that  used  in  liquid  dipping.  Such  beds  are 
also  used  as  sources  for  powder  spray  operations. 

1926.66(a)(2)  Spraying  area.  Any  area  in  which  dangerous  quantities  of 
flammable  vapors  or  mists,  or  combustible  residues,  dusts,  or  deposits 
are  present  due  to  the  operation  of  spraying  processes. 

1926.66(a)(3)  Spray  booth.  A  power-ventilated  structure  provided  to 
enclose  or  accommodate  a  spraying  operation  to  confine  and  limit  the 
escape  of  spray,  vapor,  and  residue,  and  to  safely  conduct  or  direct  them 
to  an  exhaust  system. 

1926.66(a)(4)  Waterwash  spray  booth.  A  spray  booth  equipped  with  a 
water  washing  system  designed  to  minimize  dusts  or  residues  entering  ex- 
haust ducts  and  to  permit  the  recovery  of  overspray  finishing  material. 
1 926.66(a)(5)  Dry  spray  booth.  A  spray  booth  not  equipped  with  a  water 
washing  system  as  described  in  paragraph  (a)(4)  of  this  section.  A  dry 
spray  booth  may  be  equipped  with 

1926.66(a)(5)(i)  Distribution  or  baffle  plates  to  promote  an  even  flow  of 
air  through  the  booth  or  cause  the  deposit  of  overspray  before  it  enters 
the  exhaust  duct:  or 

1926.66(a)(5)(ii)  Overspray  dry  filters  to  minimize  dusts:  or 
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1926.66(a)(5)(iii)  Overspray  dry  filters  to  minimize  dusts  or  residues 
entering  exhaust  ducts:  or 

1926.66(a)(5)(iv)  Overspray  dry  filter  rolls  designed  to  minimize  dusts  or 
residues  entering  exhaust  ducts:  or 

1 926.66(a)(5)(v)  Where  dry  powders  are  being  sprayed,  with  powder  collection 
systems  so  arranged  in  the  exhaust  to  capture  oversprayed  material. 

1 926.66(a)(6)  Fluidized  bed.  A  container  holding  powder  coating  material 
which  is  aerated  from  below  so  as  to  form  an  air-supported  expanded 
cloud  of  such  materia]  through  which  the  preheated  object  to  be  coated 
is  immersed  and  transported. 

1 926.66(a)(7)  Electrostatic Jluidized  bed.  A  container  holding  powder  coat- 
ing material  which  is  aerated  from  below  so  as  to  form  an  air-supported 
expanded  cloud  of  such  material  which  is  electrically  charged  with  a 
charge  opposite  to  the  charge  of  the  object  to  be  coated;  such  object  is 
transported,  through  the  container  immediately  above  the  charged  and 
aerated  materials  in  order  to  be  coated. 

1926.66(a)(8)  Approved.  Shall  mean  approved  and  listed  by  a  nationally 
recognized  testing  laboratory. 

1926.66(a)(9)  Listed.  See  "approved"  in  paragraph  (a)(8)  of  this  section. 

1926.66(b)  Spray  booths — (1)  Construction.  Spray  booths  shall  be 
substantially  constructed  of  steel,  securely  and  rigidly  supported,  or 
of  concrete  or  masonry  except  that  aluminum  or  other  substantial 
noncombustible  material  may  be  used  for  intermittent  or  low  volume 
spraying.  Spray  booths  shall  be  designed  to  sweep  air  currents  toward 
the  exhaust  outlet. 

1926.66(b)(2)  Interiors.  The  interior  surfaces  of  spray  booths  shall  be 
smooth  and  continuous  without  edges  and  otherwise  designed  to  prevent 
pocketing  of  residues  and  facilitate  cleaning  and  washing  without  injury. 

1 926.66(b)(3)  Floors.  The  floor  surface  of  a  spray  booth  and  operator's  work- 
ing area,  if  combustible,  shall  be  covered  with  noncombustible  material  of 
such  character  as  to  facilitate  the  safe  cleaning  and  removal  of  residues. 

1 926.66(b)(4)  Distribution  or  bajjle  plates.  Distribution  or  baffle  plates,  if 
installed  to  promote  an  even  flow  of  air  through  the  booth  or  cause  the 
deposit  of  overspray  before  it  enters  the  exhaust  duct,  shall  be  of  non- 
combustible material  and  readily  removable  or  accessible  on  both  sides 
for  cleaning.  Such  plates  shall  not  be  located  in  exhaust  ducts. 

1 926.66(b)(5)  Dry  type  overspray  collectors — (exhaust  air  filters).  In  con- 
ventional dry  type  spray  booths,  overspray  dry  niters  or  filter  rolls,  if 
installed,  shall  conform  to  the  following: 

1 926.66(b)(5)(i)  The  spraying  operations  except  electrostatic  spraying  op- 
erations shall  be  so  designed,  installed  and  maintained  that  the  average 
air  velocity  over  the  open  face  of  the  booth  (or  booth  cross  section  during 
spraying  operations)  shall  be  not  less  than  100  linear  feet  per  minute. 
Electrostatic  spraying  operations  may  be  conducted  with  an  air  velocity 
over  the  open  face  of  the  booth  of  not  less  than  60  linear  feet  per  minute. 
or  more,  depending  on  the  volume  of  the  finishing  material  being  applied 
and  its  flammability  and  explosion  characteristics.  Visible  gauges  or  au- 
dible alarm  or  pressure  activated  devices  shall  be  installed  to  indicate  or 
insure  that  the  required  air  velocity  is  maintained.  Filter  rolls  shall  be 
inspected  to  insure  proper  replacement  of  filter  media. 

1926.66(b)(5)(ii)  All  discarded  filter  pads  and  filler  rolls  shall  be  imme- 
diately removed  to  a  safe,  well-detached  location  or  placed  in  a  water-filled 
metal  container  and  disposed  of  at  the  close  of  the  day's  operation  unless 
maintained  completely  in  water. 

1926.66(b)(5)(iii)  The  location  of  filters  in  a  spray  booth  shall  be  so  as  to 
not  reduce  the  effective  booth  enclosure  of  the  articles  being  sprayed. 

1926.66(b)(5)(iv)  Space  within  the  spray  booth  on  the  downstream 
and  upstream  sides  of  filters  shall  be  protected  with  approved  au- 
tomatic sprinklers. 

1 926.66(b)(5)(v)  Filters  or  filter  rolls  shall  not  be  used  when  applying  a 
spray  material  known  to  be  highly  susceptible  to  spontaneous  heating 
and  ignition. 

1926.66(b)(5)(vi)  Clean  niters  or  filter  rolls  shall  be  noncombustible  or  of 
a  type  having  a  combustibility  not  in  excess  of  class  2  filters  as  listed  by 
Underwriters'  Laboratories.  Inc.  Filters  and  filter  rolls  shall  not  be  alter- 
nately used  for  different  types  of  coating  materials,  where  the  combination 
of  materials  may  be  conducive  to  spontaneous  ignition. 
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Subpart  D — Occupational  Health  and  Environmental  Controls 


1926. 66(b)(6)  I  i, mini  mill    K.h  li  spiav  booth  h.ivlnu  .1  Inilll.il  area  largei 

ih. m  'i  square  feel  shall  have  ■  metal  deflectoi  a  ourtaln  not  leaa  than 
2  1/2  Inches  (0  36  I  m]  deep  installed  .it  the  upper  outer  edge  of  the  booth 
ova  the  opening. 

1926.66(b)(7)  Conveyors.  Where  eonvcyoi  1 1  o  carry  work  Into  01 

.mi  mi  spray  i Hi--  the  openings  therefoi  shall  be  aa  amall  aa  prai  deal 

1926.66(b)(8)  Separation  qf  operations.  K.h  Ii  spray  booth  shall  he  separated 

from  othi'i  operations  by  no!  leaa  than  3  feel  [0.912  m),  or  by  a  greats  dla 
lance,  in  hv  si  ieh  p.  n  i  it  ti  in  in  u.i  ii  aa  to  led  nee  the  danger  from  juxtaposition 

Of  hazardous  operations.  Si  raph  (e)|  1)  of  this  Section. 

1926.66(b)(9)  Cleaning.  Spia\  booth  ,  shall  Ik-  so  Installed  that  .ill  portions  an- 
ii   n  t  iK  .ii  i  esslhle  loi  i  leaning.  A  elear  space  of  not  less  than  3  feet  (0.912  m) 

on  .ill  sides  shall  he  kept  lice  from  storage  oi  cotnlnistihle  ronsliiii  lion 

1926.66(b)(10)  fllumintifiiin  When  spraying  areas  are  Illuminated  through 
glass  panels  or  other  transparent  materials,  only  fixed  lighting  units  shall  be 

used  as  a  source  oi  Illumination.  Panels  shall  effectively  isolate  the  spraying 
area  from  the  area  in  which  the  lighting  unit  Is  located,  and  shall  be  of  a 
noncomhustlhle  material  of  such  a  nature  or  so  protected  that  breakage 
will  be  unlikely.  Panels  shall  be  so  arranged  that  normal  accumulations  of 
residue  on  the  exposed  surface  of  the  panel  will  not  be  raised  to  a  dangerous 
temperature  by  radiation  oi  conduction  from  the  source  of  illumination. 

1926.66(c)  Electrical  and  other  sources  of  ignition — (1)  Conformance. 
All  electrical  equipment,  open  flames  and  other  sources  of  Ignition  shall 
conform  to  the  requirements  of  this  paragraph,  except  as  follows: 

1926.66(c)(1)(i)  Electrostatic  apparatus  shall  conform  to  the  requirements 
of  paragraphs  (e)  and  (0  of  this  section: 

1926.66(c)(1)(H)  Drying,  curing,  and  fusion  apparatus  shall  conform  to  the 
requirements  of  paragraph  (g)  of  this  section; 

1926.66(c)(1)(iii)  (Reserved) 

1926.66(c)(1)(iv)  Powder  coating  equipment  shall  conform  to  the  require- 
ments of  paragraph  (c)(1)  of  this  section. 

1926.66(c)(2)  Minimum  separation.  There  shall  be  no  open  flame  or  spark 
producing  equipment  in  any  spraying  area  nor  within  20  feet  (6.08  m) 
thereof,  unless  separated  by  a  partition. 

1926.66(c)(3)  Hot  surfaces.  Space-heating  appliances,  steampipes.  or  hot 
surfaces  shall  not  be  located  in  a  spraying  area  where  deposits  of  com- 
bustible residues  may  readily  accumulate. 

1926.66(c)(4)  Wiring  conformance.  Electrical  wiring  and  equipment  shall 
conform  to  the  provisions  of  this  paragraph  and  shall  otherwise  be  in  ac- 
cordance with  subpart  S  of  this  part. 

1926.66(c)(5)  Combustible  residues,  areas.  Unless  specifically  approved  for 
locations  containing  both  deposits  of  readily  ignitable  residue  and  explo- 
sive vapors,  there  shall  be  no  electrical  equipment  in  any  spraying  area, 
whereon  deposits  of  combustible  residues  may  readily  accumulate,  except 
wiring  in  rigid  conduit  or  in  boxes  or  fittings  containing  no  taps,  splices, 
or  terminal  connections. 

1926.66(c)(6)  Wiring  type  approved.  Electrical  wiring  and  equipment  not 
subject  to  deposits  of  combustible  residues  but  located  in  a  spraying  area 
as  herein  defined  shall  be  of  explosion-proof  type  approved  for  Class  I. 
group  D  locations  and  shall  otherwise  conform  to  the  provisions  of  subpart 
S  of  this  part,  for  Class  I.  Division  1.  Hazardous  Locations.  Electrical  wir- 
ing, motors,  and  other  equipment  outside  of  but  within  20  feet  (6.08  m) 
of  any  spraying  area,  and  not  separated  therefrom  by  partitions,  shall  not 
produce  sparks  under  normal  operating  conditions  and  shall  otherwise 
conform  to  the  provisions  of  subpart  S  of  this  part  for  Class  I.  Division  2 
Hazardous  Locations. 

1926.66(c)(7)  Lamps.  Electric  lamps  outside  of.  but  within  20  feet  (6.08  m) 
of  any  spraying  area,  and  not  separated  therefrom  by  a  partition,  shall  be 
totally  enclosed  to  prevent  the  falling  of  hot  particles  and  shall  be  protected 
from  mechanical  injury  by  suitable  guards  or  by  location. 

1926.66(c)(8)  Portable  lamps.  Portable  electric  lamps  shall  not  be  used  in 
any  spraying  area  during  spraying  operations.  Portable  electric  lamps,  if 
used  during  cleaning  or  repairing  operations,  shall  be  of  the  type  approved 
for  hazardous  Class  I  locations. 

1926.66(c)(9)  Grounding,  (i)  All  metal  parts  of  spray  booths,  exhaust 
ducts,  and  piping  systems  conveying  flammable  or  combustible  liquids 
or  aerated  solids  shall  be  properly  electrically  grounded  in  an  effective 
and  permanent  manner. 


1926.66(d)  Ventilation — (1)(  nnlnriii.ini  e  Venl Hating  and  exhaust  systems 

shall  be  in  act  mhI. mi  «•  with  tin-  Standard  ba  Bknra  and  Exhausl  systems 
tin  Vapoi   Removal,  NKI'A  No    91    1981,  where  applicable  and  shall  also 

eonlorm  to  the  provisions  of  this  si-,  tlon 

1926.66(d)(2)  General  All  spraying  areas  shall  be  provided  with  mechanical 
ventilation  adequate  to  remove  llammable  vapors,  mists,  or  |H>wdcrs  to  a 
Safe  lot  .iIimii  .mil  to  routine  and  i  antral  roinhustllile  residues  so  that  life 
is  not  Mechanical  ventilation  shall  lie  kept  in  operation  at  all 

times  while  spraying  operations  are  being  conducted  and  for  a  sufficient  time 
thereafter  to  allow  vapors  from  drying  coated  articles  and  drying  finishing 
1 1  residue  to  be  exhausted. 

1926.66(d)(3)  Independent  exhausl.  Each  spray  booth  shall  have  an  Inde- 
pendent exhaust  duct  system  discharging  to  the  exterior  of  the  building, 
except  that  multiple  cabinet  spray  booths  In  which  Identical  spray  finishing 
material  Is  used  with  a  combined  frontal  area  of  nol  more  than  18  square 

leet  may  have limn  exhausl.  If  more  than  one  fan  serves  one  booth. 

all  fans  shall  be  so  interconnected  that  one  fan  cannot  operate  without  all 
fans  being  operated. 

1926.66(d)(4)  Fan-rotating  element.  The  fan-rotating  element  shall  be  non- 
ferrous  or  nonsparking  or  the  casing  shall  consist  of  or  be  lined  with  such 
material.  There  shall  be  ample  clearance  between  the  fan-rotating  element 
and  the  fan  casing  to  avoid  a  fire  by  friction,  necessary  allowance  being 
made  for  ordinary  expansion  and  loading  to  prevent  contact  between  mov- 
ing parts  and  the  duct  or  fan  housing.  Fan  blades  shall  be  mounted  on  a 
shaft  sufficiently  heavy  to  maintain  perfect  alignment  even  when  the  blades 
of  the  fan  are  heavily  loaded,  the  shaft  preferably  to  have  bearings  outside 
the  duct  and  booth.  All  bearings  shall  be  of  the  self-lubricating  type,  or 
lubricated  from  the  outside  duct. 

1 926.66(d)(5)  Electric  motors.  Electric  motors  driving  exhaust  fans  shall  not 
be  placed  inside  booths  or  ducts.  See  also  paragraph  (c)  of  this  section. 

1926.66(d)(6)  Belts.  Belts  shall  not  enter  the  duct  or  booth  unless  the  belt 
and  pulley  within  the  duct  or  booth  are  thoroughly  enclosed. 

1 926.66(d)(7)  Exhaust  ducts.  Exhaust  ducts  shall  be  constructed  of  steel 
and  shall  be  substantially  supported.  Exhaust  ducts  without  dampers  are 
preferred:  however,  if  dampers  are  installed,  they  shall  be  maintained  so 
that  they  will  be  in  a  full  open  position  at  all  times  the  ventilating  system 
is  in  operation. 

1926.66(d)(7)(i)  Exhaust  ducts  shall  be  protected  against  mechanical  dam- 
age and  have  a  clearance  from  unprotected  combustible  construction  or 
other  combustible  material  of  not  less  than  18  inches  (45.72  cm). 

1926.66(d)(7)(H)  If  combustible  construction  is  provided  with  the  following 
protection  applied  to  all  surfaces  within  18  inches  (45.72  cm),  clearances 
may  be  reduced  to  the  distances  indicated: 

(a)  28-gage  sheet  metal  on  1/4-inch  asbestos  mill  board.  12  inches 

(30.48  cm). 

(b)  28-gage  sheet  metal  on  1/8-tnch  asbestos  mill  board  9  inches 
spaced  out  1  Inch  (2.54  cm)  on  noncombustlble  spacers.       (22.86  cm). 

(c)  22-gage  sheet  metal  on  1-inch  rockwool  batts  3  Inches 
reinforced  with  wire  mesh  or  the  equivalent.  (7.62  cm). 

(d)  Where  ducts  are  protected  with  an  approved 
automatic  sprinkler  system,  properly  maintained, 
the  clearance  required  in  paragraph  (d)(7)(i)  of  this 
section  may  be  reduced  to  6  inches  (15.24  cm). 

1926.66(d)(8)  Discharge  clearance.  Unless  the  spray  booth  exhaust  duct 
terminal  is  from  a  water- wash  spray  booth,  the  terminal  discharge  point 
shall  be  not  less  than  6  feet  from  any  combustible  exterior  wall  or  roof  nor 
discharge  in  the  direction  of  any  combustible  construction  or  unprotected 
opening  in  any  noncombustible  exterior  wall  within  25  feet  (7.6  m). 

1 926.66(d)(9)  Air  exhaust.  Air  exhaust  from  spray  operations  shall  not  be 
directed  so  that  it  will  contaminate  makeup  air  being  introduced  Into  the 
spraying  area  or  other  ventilating  intakes,  nor  directed  so  as  to  create  a 
nuisance.  Air  exhausted  from  spray  operations  shall  not  be  recirculated. 

1 926.66(d)(1 0)  Access  doors.  When  necessary  to  facilitate  cleaning,  exhaust 
ducts  shall  be  provided  with  an  ample  number  of  access  doors. 

1926.66(d)(1 1)  Room  intakes.  Air  intake  openings  to  rooms  containing 
spray  finishing  operations  shall  be  adequate  for  the  efficient  operation  of 
exhaust  fans  and  shall  be  so  located  as  to  minimize  the  creation  of  dead 
air  pockets. 
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1926.66(d)(  12)  Drying  spaces.  Freshly  sprayed  articles  shall  be  dried  only 
in  spaces  provided  with  adequate  ventilation  to  prevent  the  formation  of 
explosive  vapors.  In  the  event  adequate  and  reliable  ventilation  is  not 
provided  such  drying  spaces  shall  be  considered  a  spraying  area. 

1926.66(e)  Fixed  electrostatic  apparatus — (1)  Conformance.  Where 
installation  and  use  of  electrostatic  spraying  equipment  is  used,  such 
installation  and  use  shall  conform  to  all  other  paragraphs  of  this  section, 
and  shall  also  conform  to  the  requirements  of  this  paragraph. 

1 926.66(e)(2)  Type  approval  Electrostatic  apparatus  and  devices  used  in 
connection  with  coating  operations  shall  be  of  approved  types. 

1926.66(e)(3)  Location.  Transformers,  power  packs,  control  apparatus, 
and  all  other  electrical  portions  of  the  equipment,  with  the  exception 
of  high-voltage  grids,  electrodes,  and  electrostatic  atomizing  heads  and 
their  connections,  shall  be  located  outside  of  the  spraying  area,  or  shall 
otherwise  conform  to  the  requirements  of  paragraph  (c)  of  this  section. 

1926.66(e)(4)  Support.  Electrodes  and  electrostatic  atomizing  heads  shall 
be  adequately  supported  in  permanent  locations  and  shall  be  effectively 
insulated  from  the  ground.  Electrodes  and  electrostatic  atomizing  heads 
which  are  permanently  attached  to  their  bases,  supports,  or  reciprocators. 
shall  be  deemed  to  comply  with  this  section.  Insulators  shall  be  nonporous 
and  noncombustible. 

1926.66(e)(5)  Insulators,  grounding.  High-voltage  leads  to  electrodes  shall 
be  properly  insulated  and  protected  from  mechanical  injury  or  exposure 
to  destructive  chemicals.  Electrostatic  atomizing  heads  shall  be  effectively 
and  permanently  supported  on  suitable  insulators  and  shall  be  effectively 
guarded  against  accidental  contact  or  grounding.  An  automatic  means 
shall  be  provided  for  grounding  the  electrode  system  when  it  is  electrically 
deenergized  for  any  reason.  All  insulators  shall  be  kept  clean  and  dry. 

1926.66(e)(6)  Safe  distance.  A  safe  distance  shall  be  maintained  between 
goods  being  painted  and  electrodes  or  electrostatic  atomizing  heads  or  con- 
ductors of  at  least  twice  the  sparking  distance.  A  suitable  sign  indicating 
this  safe  distance  shall  be  conspicuously  posted  near  the  assembly. 

1926.66(e)(7)  Conueyors  required.  Goods  being  painted  using  this  process 
are  to  be  supported  on  conveyors.  The  conveyors  shall  be  so  arranged 
as  to  maintain  safe  distances  between  the  goods  and  the  electrodes  or 
electrostatic  atomizing  heads  at  all  times.  Any  irregularly  shaped  or  other 
goods  subject  to  possible  swinging  or  movement  shall  be  rigidly  supported 
to  prevent  such  swinging  or  movement  which  would  reduce  the  clearance 
to  less  than  that  specified  in  paragraph  (e)(6)  of  this  section. 

1 926.66(e)(8)  Prohibition.  This  process  is  not  acceptable  where  goods  being 
coated  are  manipulated  by  hand.  When  finishing  materials  are  applied  by 
electrostatic  equipment  which  is  manipulated  by  hand,  see  paragraph  (f) 
of  this  section  for  applicable  requirements. 

1926.66(e)(9)  Fail-safe  controls.  Electrostatic  apparatus  shall  be  equipped 
with  automatic  controls  which  will  operate  without  time  delay  to  dis- 
connect the  power  supply  to  the  high  voltage  transformer  and  to  signal 
the  operator  under  any  of  the  following  conditions: 

1 926.66(e)(9)(i)  Stoppage  of  ventilating  fans  or  failure  of  ventilating  equip- 
ment from  any  cause. 

1926.66(e)(9)(ii)  Stoppage  of  the  conveyor  carrying  goods  through  the 
high  voltage  field. 

1926.66(e)(9)(iii)  Occurrence  of  a  ground  or  of  an  imminent  ground  at 
any  point  on  the  high  voltage  system. 

1926. 66(e)  (9)0  v)  Reduction  of  clearance  below  that  specified  in  paragraph 
(e)(6)  of  this  section. 

1926.66(e)(10)  Guarding.  Adequate  booths,  fencing,  railings,  or  guards 
shall  be  so  placed  about  the  equipment  that  they,  either  by  their  loca- 
tion or  character  or  both,  assure  that  a  safe  isolation  of  the  process  is 
maintained  from  plant  storage  or  personnel.  Such  railings,  fencing,  and 
guards  shall  be  of  conducting  material,  adequately  grounded. 

1926.66(e)(11)  Ventilation.  Where  electrostatic  atomization  is  used  the 
spraying  area  shall  be  so  ventilated  as  to  insure  safe  conditions  from  a 
fire  and  health  standpoint. 

1926.66(e)(12)  Fire  protection.  All  areas  used  for  spraying,  including  the 
interior  of  the  booth,  shall  be  protected  by  automatic  sprinklers  where 
this  protection  is  available.  Where  this  protection  is  not  available,  other 
approved  automatic  extinguishing  equipment  shall  be  provided. 


1926.66(f)  Electrostatic  hand  spraying  equipment — (1)  Application. 
This  paragraph  shall  apply  to  any  equipment  using  electrostatically 
charged  elements  for  the  atomization  and/or,  precipitation  of  materials  for 
coatings  on  articles,  or  for  other  similar  purposes  in  which  the  atomizing 
device  is  hand  held  and  manipulated  during  the  spraying  operation. 

1926.66(f)(2)  Conformance.  Electrostatic  hand  spraying  equipment  shall 
conform  with  the  other  provisions  of  this  section. 

1926.66(f)(3)  Equipment  approval  and  specifications.  Electrostatic  hand 
spray  apparatus  and  devices  used  in  connection  with  coating  operations  shall 
be  of  approved  types.  The  high  voltage  circuits  shall  be  designed  so  as  to  not 
produce  a  spark  of  sufficient  intensity  to  ignite  any  vapor-air  mixtures  nor 
result  in  appreciable  shock  hazard  upon  coming  in  contact  with  a  grounded 
object  under  all  normal  operating  conditions.  The  electrostatically  charged 
exposed  elements  of  the  handgun  shall  be  capable  of  being  energized  only 
by  a  switch  which  also  controls  the  coating  material  supply. 

1926.66(f)(4)  Electrical  support  equipment.  Transformers,  powerpacks. 
control  apparatus,  and  all  other  electrical  portions  of  the  equipment, 
with  the  exception  of  the  handgun  itself  and  its  connections  to  the  power 
supply  shall  be  located  outside  of  the  spraying  area  or  shall  otherwise 
conform  to  the  requirements  of  paragraph  (c)  of  this  section. 

1926.66(f)(5)  Spray  gun  ground.  The  handle  of  the  spraying  gun  shall  be 
electrically  connected  to  ground  by  a  metallic  connection  and  to  be  so 
constructed  that  the  operator  in  normal  operating  position  is  in  intimate 
electrical  contact  with  the  grounded  handle. 

1926.66(f)(6)  Grounding-general.  All  electrically  conductive  objects  in  the 
spraying  area  shall  be  adequately  grounded.  This  requirement  shall  ap- 
ply to  paint  containers,  wash  cans,  and  any  other  objects  or  devices  in 
the  area.  The  equipment  shall  carry  a  prominent  permanently  installed 
warning  regarding  the  necessity  for  this  grounding  feature. 

1926.66(f)(7)  Maintenance  of  grounds.  Objects  being  painted  or  coated 
shall  be  maintained  in  metallic  contact  with  the  conveyor  or  other  ground- 
ed support.  Hooks  shall  be  regularly  cleaned  to  insure  this  contact  and 
areas  of  contact  shall  be  sharp  points  or  knife  edges  where  possible. 
Points  of  support  of  the  object  shall  be  concealed  from  random  spray 
where  feasible  and  where  the  objects  being  sprayed  are  supported  from 
a  conveyor,  the  point  of  attachment  to  the  conveyor  shall  be  so  located 
as  to  not  collect  spray  material  during  normal  operation. 

1926.66(f)(8)  Interlocks.  The  electrical  equipment  shall  be  so  interlocked 
with  the  ventilation  of  the  spraying  area  that  the  equipment  cannot  be 
operated  unless  the  ventilation  fans  are  in  operation. 

1926.66(f)(9)  Ventilation.  The  spraying  operation  shall  take  place  within 
a  spray  area  which  is  adequately  ventilated  to  remove  solvent  vapors 
released  from  the  operation. 

1926.66(g)  Drying,  curing,  or  fusion  apparatus — (1)  Conformance. 
Drying,  curing,  or  fusion  apparatus  in  connection  with  spray  application 
of  flammable  and  combustible  finishes  shall  conform  to  the  Standard  for 
Ovens  and  Furnaces.  NFPA  86A-1969.  where  applicable  and  shall  also 
conform  with  the  following  requirements  of  this  paragraph. 

1 926.66(g)(2)  Alternate  use  prohibited.  Spray  booths,  rooms,  or  other  en- 
closures used  for  spraying  operations  shall  not  alternately  be  used  for  the 
purpose  of  drying  by  any  arrangement  which  will  cause  a  material  increase 
in  the  surface  temperature  of  the  spray  booth,  room,  or  enclosure. 

1 926.66(g)(3)  Adjacent  system  interlocked.  Except  as  specifically  provided 
in  paragraph  (g)(4)  of  this  section,  drying,  curing,  or  fusion  units  utilizing 
a  heating  system  having  open  flames  or  which  may  produce  sparks  shall 
not  be  installed  in  a  spraying  area,  but  may  be  installed  adjacent  thereto 
when  equipped  with  an  interlocked  ventilating  system  arranged  to: 

1926.66(g)(3)(i)  Thoroughly  ventilate  the  drying  space  before  the  heating 
system  can  be  started: 

1926.66(g)(3)(ii)  Maintain  a  safe  atmosphere  at  any  source  of  ignition: 

1 926. 66(g)(3)(iii)  Automatically  shut  down  the  heating  system  in  the  event 
of  failure  of  the  ventilating  system. 

1 926.66(g)(4)  Alternate  use  permitted.  Automobile  refinishing  spray  booths 
or  enclosures,  otherwise  installed  and  maintained  in  full  conformity  with 
this  section,  may  alternately  be  used  for  drying  with  portable  electrical 
infrared  drying  apparatus  when  conforming  with  the  following: 

1926.66(g)(4)(i)  Interior  (especially  floors)  of  spray  enclosures  shall  be 
kept  free  of  overspray  deposits. 
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1926.66(g)(4)(n)  During  spray  operations,   (hr  drying  apparatus  and 

electric*]  connectloiia  and  wiring  thereto  shall  not  be  located  within 

spray  enclosure  001  in    uiv  Otha  local whrrr  spray  residues  may  be 

deposited  thereon. 

1926.66(g)(4)(lii)  The  spraying  apparatus,  the  drying  apparatus,  and  the 
ventilating  system  ol  Hie  spra\  cni  Insure  shall  be  equipped  with  suitable 
Interlocks  so  arranged  that: 

1 926. 66(g)(4)(iil)(A)  The  spraying  apparatus  cannot  be  operated  while  the 
(Irving  appaialus  Is  Inside  the  spray  enclosure. 

1926.66(g)(4)(iii)(B)  The  spray  enclosure  will  be  purged  of  spray  vapors 
for  a  period  of  not  less  than  3  minutes  before  the  drying  apparatus  can 
be  energized. 


1926.66(g)(4)(ni)(C)The  ventilating  system  will  maintain  a  safe  atmosphere 
within  the  en<  Insure  during  the  drying  pr<n  ess  .mil  the  drying  apparatus  will 
automatlcallv  shul  of  I  In  the  event  r,l  l.uluie  ,,l  the  venlllatlng  svslem 

1926. 66(g)(4)(lv)  All  electrical  wiring,  mil  equlpmenl  Ol  Hie  diving  .ipp.u.ilus 
shall  conform  with  the  applicable  sections  of  subpart  S  of  this  part.  Only 
< ' 1 1 1 1 1 niK-nt  ol  a  type  approved  for  Class  I,  Division  2  hazardous  locations 
shall  be  located  within  18  Inches  (45.72  cm)  of  door  level.  All  metallic  parts  of 
the  drying  apparatus  shall  be  properly  ele.  t r  i<  .illy  bond)  <1  Bnd  grounded. 

1926.66(g)(4)(v)  The  drying  apparatus  shall  contain  a  prominently  located, 
permanently  attached  warning  sign  indicating  that  ventilation  should  be 
maintained  during  the  drying  period  and  that  spraying  should  not  be  con- 
ducted In  the  vicinity  that  spray  will  deposit  on  apparatus. 

|58  FR  35149.  June  30.  1993| 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333);  sees.  4,  6.  and  8  of 
the  Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  653,  655. 
657):  Secretary  of  Labor's  Orders  12-71  (36  FR  8754).  8-76  (41  FR 
25059)  .9-83  (48  FR  35736) .  1  -90  (55  FR  9033) .  or  6-96  (62  FR  1 1 1 ) . 
as  applicable:  and  29  CFR  part  11. 


§1926.95  Criteria 

for  personal  protective  equipment. 

1 926.95(a)  Application.  Protective  equipment,  including  personal  protective 
equipment  for  eyes.  face,  head,  and  extremities,  protective  clothing,  respi- 
ratory devices,  and  protective  shields  and  barriers,  shall  be  provided,  used, 
and  maintained  in  a  sanitary  and  reliable  condition  wherever  it  is  neces- 
sary by  reason  of  hazards  of  processes  or  environment,  chemical  hazards, 
radiological  hazards,  or  mechanical  irritants  encountered  in  a  manner 
capable  of  causing  injury  or  impairment  in  the  function  of  any  part  of  the 
body  through  absorption,  inhalation  or  physical  contact. 

1 926.95(b)  Employee-owned  equipment.  Where  employees  provide  their 
own  protective  equipment,  the  employer  shall  be  responsible  to  assure  its  ad- 
equacy, including  proper  maintenance,  and  sanitation  of  such  equipment. 

1 926.95(c)  Design.  All  personal  protective  equipment  shall  be  of  safe  design 
and  construction  for  the  work  to  be  performed. 

(58  FR  35152.  June  30.  1993] 

§1926.96  Occupational  foot  protection. 

Safety-toe  footwear  for  employees  shall  meet  the  requirements  and  spec- 
ifications in  American  National  Standard  for  Men's  Safety-Toe  Footwear. 
Z41. 1-1967. 

[58  FR  35152.  June  30.  1993) 

§§1926.97—1926.98  [Reserved]. 

§1926.100  Head  protection. 

1 926. 1 00(a)  Employees  working  in  areas  where  there  is  a  possible  danger  of 
head  injury  from  impact,  or  from  falling  or  flying  objects,  or  from  electrical 
shock  and  burns,  shall  be  protected  by  protective  helmets. 


1926.1 00(b)  Helmets  for  the  protection  of  employees  against  impact  and  pen- 
etration of  falling  and  flying  objects  shall  meet  the  specifications  contained 
in  American  National  Standards  Institute,  Z89. 1  - 1969.  Safety  Requirements 
for  Industrial  Head  Protection. 

1926. 100(c)  Helmets  for  the  head  protection  of  employees  exposed  to  high 
voltage  electrical  shock  and  burns  shall  meet  the  specifications  contained 
in  American  National  Standards  Institute.  Z89.2-1971. 

§1926.101  Hearing  protection. 

1 926. 1 01  (a)  Wherever  it  is  not  feasible  to  reduce  the  noise  levels  or  duration 
of  exposures  to  those  specified  in  Table  D-2.  Permissible  Noise  Exposures, 
in  §1926.52.  ear  protective  devices  shall  be  provided  and  used. 

1926.101(b)  Ear  protective  devices  inserted  in  the  ear  shall  be  fitted  or 
determined  individually  by  competent  persons. 

1926.101(c)  Plain  cotton  is  not  an  acceptable  protective  device. 

§1926.102  Eye  and  face  protection. 

1926.102(a)  General.  (1)  Employees  shall  be  provided  with  eye  and  face 
protection  equipment  when  machines  or  operations  present  potential  eye 
or  face  injury  from  physical,  chemical,  or  radiation  agents. 

1926.102(a)(2)  Eye  and  face  protection  equipment  required  by  this  Part 
shall  meet  the  requirements  specified  in  American  National  Standards 
Institute.  Z87. 1-1968.  Practice  for  Occupational  and  Educational  Eye  and 
Face  Protection. 

1 926. 1 02(a)(3)  Employees  whose  vision  requires  the  use  of  corrective  lenses 
in  spectacles,  when  required  by  this  regulation  to  wear  eye  protection,  shall 
be  protected  by  goggles  or  spectacles  of  one  of  the  following  types: 

1 926.1 02(a)(3)(i)  Spectacles  whose  protective  lenses  provide  optical 
correction; 

1 926.1 02(a)(3)(ii)  Goggles  that  can  be  worn  over  corrective  spectacles  with- 
out disturbing  the  adjustment  of  the  spectacles: 

1926.102(a)(3)(iii)  Goggles  that  incorporate  corrective  lenses  mounted  be- 
hind the  protective  lenses. 

1926.102(a)(4)  Face  and  eye  protection  equipment  shall  be  kept  clean  and 
in  good  repair.  The  use  of  this  type  equipment  with  structural  or  optica] 
defects  shall  be  prohibited. 

1926.102(a)(5)  Table  E-l  shall  be  used  as  a  guide  in  the  selection  of  face 
and  eye  protection  for  the  hazards  and  operations  noted. 


TABLE  E-1— EYE  AND  FACE  PROTECTOR  SELECTION  GUIDE 


1  GOGGLES,  Flexible  Fitting.  Regular  Ventilation 

2  GOGGLES,  Flexible  Fitting,  Hooded  Ventilation 

3  GOGGLES,  Cushioned  Fitting.  Rigid  Body 

4,  SPECTACLES,  Metal  Frame,  with  Sideshields 

5,  SPECTACLES,  Plastic  Frame,  with  Sideshields 

6  SPECTACLES,  Metal-Plastic  Frame,  with  Sideshields 


•7,  WELDING  GOGGLES.  Eyecup  Type,  Tinted  Lenses  (Illustrated) 
7A  .  CHIPPING  GOGGLES.  Eyecup  Type,  Clear  Safety  Lenses  (Not  Illustrated) 

•  8  WELDING  GOGGLES.  Coverspec  Type.  Tinted  Lenses  (Illustrated) 

8A  CHIPPING  GOGGLES,  Coverspec  Type,  Clear  Satety  Lenses  (Not  Illustrated) 

•  9  WELDING  GOGGLES,  Coverspec  Type.  Tinted  Plate  Lens 
10,  FACE  SHIELD  (Available  with  Plastic  or  Mesh  Window) 

"11  WELDING  HELMETS 


Non-side  shield  spectacles  are  available  for  limited  hazard  use  requiring  only  frontal 
protection. 


"See  Table  E-2,  in  paragraph  (b)  of  this  section,  Filter  Lens  Shade  Numbers  for  Protection 
Against  Radiant  Energy. 
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Applications 


Operation 


Recommended  protectors:  bold  type  numbers  signify  preferred  protection 


Sparks,  harmful  rays,  molten  im-i.il.  Dying  parti*  Ic 


Ai  etylene— Bui  n 
\.  etyleni — Cutting, 
a,  etylene — Welding, 

i  hemlcal  Handling  Splash,  add  bums,  fumes  poeureadd  10  over  2) 

P]ying  particlea         1.  3.  4.  5.  6.  7A.  ha. 

ii (arc)  welding  Sparl  molten  metal f).  1 1  II 1  In  combination  with  i.  5,  8,  "i  tinted  lenses,  advisable). 


i  in  ii. ice  operations 
Grinding— 1  Ighl 
Grinding— Heavy 
i  aboratorj 
Machining 
Molten  metals 
S|»ii  welding 


it,  molten  metal       7, 8.  9  (For  severe  exposure  add  10), 

Ftylng  particlea 1.  3.  4.  5.  6,  10. 

Plying  particles 1.3.  7A.  8A  (For  severe  exposun  add  I'M 

■  in  i-iu  ii  splash,  glass  breakage    2  (10  when  In  ■  omblnatlon  with  i.  5.  61. 

Flying  particles 1.  3,  4.  5.  6,  10. 

Heal.  glare,  sparks  splash       7,  8  (10  In  combination  with  I,  5, 6,  In  tinted  lenses] 

Flying  particles,  sparks 1.  3.  4.  5.  6.  10. 


1926.102(a)(6)  Protectors  shall  meet  the  following  minimum  requirements: 

1926.102(a)(6)(i)  They  shall  provide  adequate  protection  against  the  par- 
Ucular  hazards  for  which  they  are  designed. 

1926.102(a)(6)(H)  They  shall  be  reasonably  comfortable  when  worn  under 
the  designated  conditions. 

1926.102(a)(6)(iii)  They  shall  lit  snugly  and  shall  not  unduly  interfere  with 
the  movements  of  the  wearer. 

1926.102(a)(6)(iv)  They  shall  be  durable. 

1926.102(a)(6)(v)  They  shall  be  capable  of  being  disinfected. 

1 926.1 02(a)(6)(vi)  They  shall  be  easily  cleanable. 

1926.102(a)(7)  Every  protector  shall  be  distinctly  marked  to  facilitate  iden- 
tification only  of  the  manufacturer. 

1926.102(a)(8)  When  limitations  or  precautions  are  indicated  by  the  man- 
ufacturer, they  shall  be  transmitted  to  the  user  and  care  taken  to  see  that 
such  limitations  and  precautions  are  strictly  observed. 

1926.102(b)  Protection  against  radiant  energy — (1)  Selection  of  shade 
numbers  for  weldii\g  filter.  Table  E-2  shall  be  used  as  a  guide  for  the  selection 
of  the  proper  shade  numbers  of  filter  lenses  or  plates  used  in  welding.  Shades 
more  dense  than  those  listed  may  be  used  to  suit  the  individual's  needs. 

TABLE  E-2— FILTER  LENS  SHADE  NUMBERS 
FOR  PROTECTION  AGAINST  RADIANT  ENERGY 


Welding  operation 


Shade  number 


Shielded  metal-arc  welding  1/16-.  3/32-.  1/8-. 

5/32-inch  diameter  electrodes 10 

Gas-shielded  arc  welding  (nonferrous)  1/ 16-.  3/32-, 

1/8-.  5/32-inch  diameter  electrodes 1 1 

Gas-shielded  arc  welding  (ferrous)  1/16-.  3/32-. 

1/8-.  5/32-inch  diameter  electrodes 12 

Shielded  metal-arc  welding  3/ 16-.  7/32-. 

1/4-inch  diameter  electrodes 12 

5/ 16-.  3/8-inch  diameter  electrodes 14 

Atomic  hydrogen  welding 10-14 

Carbon-arc  welding 14 

Soldering 2 

Torch  brazing 3  or  4 

Light  cutting,  up  to  1  inch 3  or  4 

Medium  cutting.  1  inch  to  6  inches 4  or  5 

Heavy  cutting,  over  6  inches 5  or  6 

Gas  welding  (light),  up  to  1/8  inch 4  or  5 

Gas  welding  (medium).  1/8-inch  to  1/2  inch 5  or  6 

Gas  welding  (heavy),  over  1/2  inch 6  or  8 


1926.102(b)(2)  Laser  protection,  (i)  Employees  whose  oc<  upation  or  as- 
signment requires  exposure  to  laser  beams  shall  be  furnished  Suitable 
laser  safety  goggles  which  will  protect  for  the  specific  wavelength  of  the  laser 
and  be  of  optical  density  (O.D.)  adequate  lor  the  energy  involved.  Table  E-3 
lists  the  maximum  power  or  energy  density  for  which  adequate  protection 
is  afforded  by  glasses  of  optical  densities  from  5  through  8. 

TABLE  E-3— SELECTING  LASER  SAFETY  GLASS 


Intensity, 
CW  maximum  power 
density  (watts/cm2) 


Attenuation 

Optical  density  Attenuation 

(O.D.)  factor 


10* 

10  ' 
1.0 
10.0 


8 


10s 
106 
107 
108 


Output  levels  falling  between  lines  in  this  table  shall  require  the  higher 
optical  density. 

1926.102(b)(2)(H)  All  protective  goggles  shall  bear  a  label  identifying  the 
following  data: 

1 926.1 02(b)(2)(ii)fa)  The  laser  wavelengths  for  which  use  is  intended; 

1 926.1 02{b)[2){\\)(b)  The  optical  density  of  those  wavelengths: 

1926.102(b)(2)(ii)(c;  The  visible  light  transmission. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35160.  June  30.  1993| 

§1926.103  Respiratory  protection. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  29  CFR  1910. 134  of  this  chapter. 

[63  FR  1297:  Jan.  8,  1998] 

[Section  1910.134  is  printed  below— CCH.| 

§1910.134  Respiratory  protection. 

This  section  applies  to  General  Industry  (part  1910).  Shipyards  (part 
1915).  Marine  Terminals  (part  1917).  Longshoring  (part  1918).  and 
Construction  (part  1926). 

1910.134(a)  Permissible  practice.  (1)  In  the  control  of  those  occu- 
pational diseases  caused  by  breathing  air  contaminated  with  harmful 
dusts,  fogs,  fumes,  mists,  gases,  smokes,  sprays,  or  vapors,  the  primary 
objective  shall  be  to  prevent  atmospheric  contamination.  This  shall  be 
accomplished  as  far  as  feasible  by  accepted  engineering  control  measures 
(for  example,  enclosure  or  confinement  of  the  operation,  general  and 
local  ventilation,  and  substitution  of  less  toxic  materials).  When  effective 
engineering  controls  are  not  feasible,  or  while  they  are  being  instituted, 
appropriate  respirators  shall  be  used  pursuant  to  this  section. 
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1910.134(a)(2)  Respirators  shall  be  provided  by  the  employer  when 
such  equipment  is  necessary  to  protect  Lhe  health  of  the  employee. 
The  employer  shall  provide  the  respirators  which  are  applicable  and 
suitable  for  the  purpose  intended.  The  employer  shall  be  responsible 
for  the  establishment  and  maintenance  of  a  respiratory  protection 
program  which  shall  include  the  requirements  outlined  in  paragraph 
(c)  of  this  section. 

1910.134(b)  Definitions.  The  following  definitions  are  important 
terms  used  in  the  respiratory  protection  standard  in  this  section. 

Air-purifying  respirator  means  a  respirator  with  an  air-purifying  fil- 
ter, cartridge,  or  canister  that  removes  specific  air  contaminants  by 
passing  ambient  air  through  the  air-purifying  element. 

Assigned  protection  factor  (APF)  (Reserved) 

Atmosphere-supplying  respirator  means  a  respirator  that  supplies  the 
respirator  user  with  breathing  air  from  a  source  independent  of  the 
ambient  atmosphere,  and  includes  supplied-air  respirators  (SARs) 
and  self-contained  breathing  apparatus  (SCBA)  units. 

Canister  or  cartridge  means  a  container  with  a  filter,  sorbent.  or 
catalyst,  or  combination  of  these  items,  which  removes  specific 
contaminants  from  the  air  passed  through  the  container. 

Demand  respirator  means  an  atmosphere-supplying  respirator  that 
admits  breathing  air  to  the  facepiece  only  when  a  negative  pressure 
is  created  inside  the  facepiece  by  inhalation. 

Emergency  situation  means  any  occurrence  such  as.  but  not  limited 
to.  equipment  failure,  rupture  of  containers,  or  failure  of  control 
equipment  that  may  or  does  result  in  an  uncontrolled  significant 
release  of  an  airborne  contaminant. 

Employee  exposure  means  exposure  to  a  concentration  of  an  airborne 
contaminant  that  would  occur  if  the  employee  were  not  using  respi- 
ratory protection. 

End-qf-service-life  indicator  (ESLI)  means  a  system  that  warns  the 
respirator  user  of  the  approach  of  the  end  of  adequate  respiratory 
protection,  for  example,  that  the  sorbent  is  approaching  saturation 
or  is  no  longer  effective. 

Escape-only  respirator  means  a  respirator  intended  to  be  used  only 
for  emergency  exit. 

Filter  or  air  purifying  element  means  a  component  used  in  respirators 
to  remove  solid  or  liquid  aerosols  from  the  inspired  air. 
Filtering  facepiece  (dust  mask)  means  a  negative  pressure  particulate 
respirator  with  a  filter  as  an  integral  part  of  the  facepiece  or  with  the 
entire  facepiece  composed  of  the  filtering  medium. 

Fit  factor  means  a  quantitative  estimate  of  the  fit  of  a  particular 
respirator  to  a  specific  individual,  and  typically  estimates  the  ratio  of 
the  concentration  of  a  substance  in  ambient  air  to  its  concentration 
inside  the  respirator  when  worn. 

Fit  test  means  the  use  of  a  protocol  to  qualitatively  or  quantitatively 
evaluate  the  fit  of  a  respirator  on  an  individual.  (See  also  Qualitative 
fit  test  QLFT  and  Quantitative  fit  test  QNFT.) 

Helmet  means  a  rigid  respiratory  inlet  covering  that  also  provides 
head  protection  against  impact  and  penetration. 

High  efficiency  particulate  air  (HEPA)  filter  means  a  filter  that  is  at 
least  99.97%  efficient  in  removing  monodisperse  particles  of  0.3  mi- 
crometers in  diameter.  The  equivalent  NIOSH  42  CFR  84  particulate 
filters  are  the  N100,  R100.  and  P100  filters. 

Hood  means  a  respirator}'  inlet  covering  that  completely  covers  the  head 
and  neck  and  may  also  cover  portions  of  the  shoulders  and  torso. 

Immediately  dangerous  to  life  or  health  (IDLH)  means  an  atmosphere 
that  poses  an  immediate  threat  to  life,  would  cause  irreversible  ad- 
verse health  effects,  or  would  impair  an  individual's  ability  to  escape 
from  a  dangerous  atmosphere. 

Interior  structural  firefighting  means  the  physical  activity  of  fire  sup- 
pression, rescue  or  both,  inside  of  buildings  or  enclosed  structures 
which  are  involved  in  a  fire  situation  beyond  the  incipient  stage. 
(See  29  CFR  1910.155) 

Loose-fitting  facepiece  means  a  respiratory  inlet  covering  that  is 
designed  to  form  a  partial  seal  with  the  face. 

Maximum  use  concentration  (MUC)  [Reserved]. 


Negative  pressure  respirator  (tightfitting)  means  a  respirator  in  which 
the  air  pressure  inside  the  facepiece  is  negative  during  inhalation 
with  respect  to  the  ambient  air  pressure  outside  the  respirator. 

O-vygen  deficient  atmosphere  means  an  atmosphere  with  an  oxygen 
content  below  19.5%  by  volume. 

Physician  or  other  licensed  health  care  professional  (PLHCP)  means 
an  individual  whose  legally  permitted  scope  of  practice  (t.e..  license, 
registration,  or  certification)  allows  him  or  her  to  independently  pro- 
vide, or  be  delegated  the  responsibility  to  provide,  some  or  all  of  the 
health  care  services  required  by  paragraph  (e)  of  this  section. 

Positive  pressure  respirator  means  a  respirator  in  which  the  pressure 
inside  the  respiratory  inlet  covering  exceeds  the  ambient  air  pressure 
outside  the  respirator. 

Powered  air-purifying  respirator  (PAPRJ  means  an  air-purifying  respi- 
rator that  uses  a  blower  to  force  the  ambient  air  through  air-purifying 
elements  to  the  inlet  covering. 

Pressure  demand  respirator  means  a  positive  pressure  atmosphere- 
supplying  respirator  that  admits  breathing  air  to  the  facepiece  when 
the  positive  pressure  is  reduced  inside  the  facepiece  by  inhalation. 

Qualitative  Jit  lest  (QLFT)  means  a  pass/fail  fit  test  to  assess  the 
adequacy  of  respirator  fit  that  relies  on  the  individual's  response 
to  the  test  agent. 

Quantitative  fit  test  IQNFT)  means  an  assessment  of  the  adequacy 
of  respirator  fit  by  numerically  measuring  the  amount  of  leakage 

into  the  respirator. 

Respiratory  inlet  covering  means  that  portion  of  a  respirator  that 
forms  the  protective  barrier  between  the  user's  respiratory  tract 
and  an  air-purifying  device  or  breathing  air  source,  or  both.  It  may 
be  a  facepiece.  helmet,  hood,  suit,  or  a  mouthpiece  respirator  with 
nose  clamp. 

Sel/contained  breathing  apparatus  (SCBA)  means  an  atmosphere- 
supplying  respirator  for  which  the  breathing  air  source  is  designed 
to  be  carried  by  the  user. 

Service  life  means  the  period  of  time  that  a  respirator,  filter  or  sor- 
bent. or  other  respirator)'  equipment  provides  adequate  protection 
to  the  wearer. 

Supplied-air  respirator  (SAR)  or  airline  respirator  means  an  atmo- 
sphere-supplying respirator  for  which  the  source  of  breathing  air  is 
not  designed  to  be  carried  by  the  user. 

This  section  means  this  respiratory  protection  standard. 

Tight-fitting  facepiece  means  a  respiratory  inlet  covering  that  forms 
a  complete  seal  with  the  face. 

User  seal  check  means  an  action  conducted  by  the  respirator  user  to 
determine  if  the  respirator  is  properly  seated  to  the  face. 

1910.134(c)  Respiratory  protection  program.  This  paragraph 
requires  the  employer  to  develop  and  implement  a  written  respira- 
tory protection  program  with  required  worksite-specific  procedures 
and  elements  for  required  respirator  use.  The  program  must  be 
administered  by  a  suitably  trained  program  administrator.  In  addi- 
tion, certain  program  elements  may  be  required  for  voluntary  use  to 
prevent  potential  hazards  associated  with  the  use  of  the  respirator. 
The  Small  Entity  Compliance  Guide  contains  criteria  for  the  selec- 
tion of  a  program  administrator  and  a  sample  program  that  meets 
the  requirements  of  this  paragraph.  Copies  of  the  Small  Entity 
Compliance  Guide  will  be  available  on  or  about  April  8,  1998  from 
the  Occupational  Safety  and  Health  Administration's  Office  of  Publi- 
cations. Room  N  3101.  200  Constitution  Avenue.  NW.  Washington, 
DC.  20210  (202-219-4667). 

1910.134(c)(1)  In  any  workplace  where  respirators  are  necessary 
to  protect  the  health  of  the  employee  or  whenever  respirators  are 
required  by  the  employer,  the  employer  shall  establish  and  imple- 
ment a  written  respiratory  protection  program  with  worksite-specific 
procedures.  The  program  shall  be  updated  as  necessary  to  reflect 
those  changes  in  workplace  conditions  that  affect  respirator  use. 
The  employer  shall  include  in  the  program  the  following  provisions 
of  this  section,  as  applicable: 

1910.134(c)(1)(i)  Procedures  for  selecting  respirators  for  use  in 
the  workplace: 
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1910.134(c)(1)(H)  Medic*!  evmlu w  ol  employee*  required  to  use 

resplratoj  ■■. 

i9io.i34(c)(i)(iii)  in  testing] eduresfoi  tlghl  fUtingrespli ra; 

1 910.1 34(c)(i)(iv)  Procedures  foi  propel  use  ol  respirators utlne 

ii.i.  .  mi  i gi  iii  v  situations; 

1910.134(c)(1)(v)  Procedures  and  schedules  foi  cleaning,  dlaln 
fectlng,  storing,  Inspecting  ind  otherwise 

maintaining  resplrati 

1910.134(c)(1)(vi)  Procedures  to  ensure  adequate  all  quality,  quantit) 
.mil  How  ni  breathing  .iii  foi  atmosphere  supplying  respli 

I9l0.l34(c)(i)(vii)  Training  ol  employees  In  the  respiratory  hai 
.mis  in  which  they  are  potentially  exposed  during  routine  and 
emergency  situations; 

I9i0.i34(c)(i)(viii)  Training  ol  employees  In  the  propei  use  ol 
rators,  Including  putting  on  and  removing  them,  any  limitations  on 
theii  use,  and  their  maintenance;  and 

1910.134(c)(1)(ix)  Procedures  for  regularly  evaluating  the  effectiveness 
ni  the  program. 

1910.134(c)(2)  Where  respirator  use  la  nol  required; 

1 91 0. 1 34(cX2Xi)  Alien  lployer  in.  iv  provide  respirators  .ii  1 1  n  request  of  em 
plqyees  or  permll  employees  to  use  I  heir  own  respinilors,  il  the  employer 

determines  thai  such  respirator  use  will  nol  In  iiseii  create  a  hazard,  n 
the  employe]  determines  thai  any  voluntary  resplratoi  use  is  permissible, 
the  employer  shall  provide  the  respirator  users  with  the  Information  con- 
tained in  Appendix  I)  lo  this  section  ("Information  for  Employees  I  (sing 
Respirators  When  Nol  Required  Under  the  Standard");  and 

1910.134(c)(2)(ii)  In  addition,  the  employer  must  establish  and  implement 

Uiose  elements  of  a  written  respiratory  protection  program  necessary 

to  ensure  that  any  employee  using  a  respirator  voluntarily  is  medically 
,\l  ile  to  use  that  respirator,  and  that  the  respirator  is  cleaned,  stored,  and 
maintained  so  that  its  use  does  not  present  a  health  hazard  to  the  user. 
Exception:  Employers  are  not  required  to  include  in  a  written  respir.nm\ 
protection  program  those  employees  whose  only  use  ol  respirators  Involves 
the  voluntary  use  of  filtering  facepieces  (dust  masks). 

1910.134(c)(3)  The  employer  shall  designate  a  program  administrator 
who  is  qualified  by  appropriate  training  or  experience  that  is  commen- 
surate with  the  complexity  of  the  program  to  administer  or  oversee  the 
respiratory  protection  program  and  conduct  the  required  evaluations 
of  program  effectiveness. 

1910.134(c)(4)  The  employer  shall  provide  respirators,  training,  and 
medical  evaluations  at  no  cost  to  the  employee. 

1910.134(d)  Selection  of  respirators.  This  paragraph  requires  the 
employer  to  evaluate  respiratory  hazard(s)  in  the  workplace,  identify 
relevant  workplace  and  user  factors,  and  base  respirator  selection  on 
these  factors.  The  paragraph  also  specifies  appropriately  protective 
respirators  for  use  in  IDLH  atmospheres,  and  limits  the  selection  and 
use  of  air -purifying  respirators 

1910.134(d)(1)  General  requirements,  (i)  The  employer  shall  select  and 
provide  an  appropriate  respirator  based  on  the  respiratory  hazard(s) 
to  which  the  worker  is  exposed  and  workplace  and  user  factors  that 
affect  respirator  performance  and  reliability. 

1910.134(d)(1)(H)  The  employer  shall  select  a  NIOSH -certified  respi- 
rator. The  respirator  shall  be  used  in  compliance  with  the  conditions 
of  its  certification. 

1 910.1 34(d)(1)(iii)  The  employer  shall  identify  and  evaluate  the  respiratory 
hazard(s)  in  the  workplace:  this  evaluation  shall  include  a  reasonable 
estimate  of  employee  exposures  to  respiratory  hazard(s)  and  an  identifi- 
cation of  the  contaminant's  chemical  state  and  physical  form.  Where  the 
employer  cannot  identify  or  reasonably  estimate  the  employee  exposure, 
the  employer  shall  consider  the  atmosphere  to  be  IDLH 

1910.134(d)(1)(iv)  The  employer  shall  select  respirators  from  a  suffi- 
cient number  of  respirator  models  and  sizes  so  that  ihe  respirator  is 
acceptable  to.  and  correctly  fits,  the  user. 

1910.134(d)(2)  Respirators  for  IDLH  atmospheres,  (i)  The  employer  shall 
provide  the  following  respirators  for  employee  use  in  IDLH  atmospheres: 

1910.134(d)(2)(i)(A)  A  full  facepiece  pressure  demand  SCBA  certified 
by  NIOSH  for  a  minimum  service  life  of  thirty  minutes,  or 


1 910. 134(d)(2)(i)(B)  A  roiiililn.it  ii  ii  i  lull  I.h  epi. , ,  pressure  ile nd  sup 

piled  ni  resplratoi  (saio  with  auxiliary  sell  t  ontalned  sii  supply 

1910.134(d)(2)(H)  Respirators  provided  oruy  foi  esi  ape  from  IDLH  .ii 
mospheres  shall  be  NIOSH  certified  foi  escape  from  the  atmo 
in  m  iiu  ii  the] 

1 910.1 34(dX2Kiii)  All  oxygen  deft  lenl  atmospheres  shall  i»-  can 
nun  Exception  If  tin  employer  demonstrates  that,  under  all  for 

i  >  nii.iiioii  can  be  maintained  within  thi 

s|„,  fled  in  Table  n  ol  tins  section  (Le.,  lor  the  altitudes  s<i  out  in  the 
table),  then  any  atmosphere  supplying  respliati ay  be  used 

1910.134(d)(3)  Respirators  foi  atmospheres  thai  are  not  IDLH 
employe!  shall  provide  .i  resplratoi  thai  la  adequate  to  protect  the 
health  ol  the  employee  and  ensure  t  ompliance  with  all  other  OSHA 
statutory  and  regulatory  requirements,  undi  i  routine  and  reasonably 
foreseeable  emergency  situations. 

l9l0.l34(d)(3)(i)(A)  Assigned  Protection  Pucton  (APFs)  (Reserved) 

i9i0.i34(d)(3)(i)(B)  Maximum  Use  Concentration  (MUCJ  [Reserved] 

1910.134(d)(3)(H)  ihe  respirator  selected  shall  be  appropriate  lor  the 
chemical  Btate  and  physical  form  ol  ihe  contaminant. 

i9io.i34(d)(3)(Hi)  for  protection  against  u.ises  and  vapors,  the  cm- 

plover  shall   provide, 

1910.134(d)(3)(iii)(A)  An  atmosphere  supplying  respirator,  or 
1910.134(d)(3)(iii)(B)  An  air-purifying  respirator,  provided  that: 
1910.1 34(d)(3)(iii)(B)(7J  The  respirator  is  equipped  with  an  end-of-ser- 
viee  lil*-  Indicator  IESI.II  certified  by  NIOSH  for  the  contaminant:  or 

191 0.1 34(d)(3)(iii)(B)f2;  If  there  is  no  ESLI  appropriate  for  conditions  in 
ilu  employer's  workplace,  the  employer  implements  a  change  schedule 
for  canisters  and  cartridges  that  is  based  on  objective  Information  or 
data  that  will  ensure  that  canisters  and  cartridges  arc  changed  before 
the  end  ol  their  service  life.  The  employer  shall  describe  in  the  respi- 
rator program  the  information  and  data  relied  upon  and  the  basis  for 
the  canister  and  cartridge  change  schedule  and  the  basis  for  reliance 
on  the  data. 

1910.134(d)(3)(iv)  For  protection  against  particulates,  the  employer 
shall  provide: 

1910.134(d)(3)(iv)(A)  An  atmosphere-supplying  respirator:  or 

1910.134(d)(3)(iv)(B)  An  air-purifying  respirator  equipped  with  a  filter 
certified  by  NIOSH  under  30  CFR  part  1 1  as  a  high  efficiency  particulate 
air  (HEPA)  filter,  or  an  air-purifying  respirator  equipped  with  a  filter 
certified  for  particulates  by  NIOSH  under  42  CFR  part  84:  or 

1 9 1 0 . 1 34(d)(3)(iv)(C)  For  contaminants  consisting  primarily  of  particles 
with  mass  median  aerodynamic  diameters  (MMAD)  of  at  least  2  mi- 
crometers, an  air-purifying  respirator  equipped  with  any  filter  certified 
for  particulates  by  NIOSH. 

TABLE  I— ASSIGNED  PROTECTION  FACTORS  [RESERVED] 
TABLE  II 

Oxygen  deficient 

Atmospheres  (%  OJ 

for  which  the  employer 

may  rely  on 
atmosphere-supplying 
Altitude  (ft.)  respirators 

I-ess  than  3.001 16.0-19.5 

3.001-4.000 16.4-19.5 

4.001-5.000 17.1-19.5 

5.001-6.000 17.8-19.5 

6.001-7.000 18.5-19.5 

7.001-8.0001  19.3-19.5. 

'    Above  8.000  feet  the  exception  does  not  apply.  Oxygen-ennched  breathing  air  must  be 
supplied  above  14,000  feet. 

1 91 0.1 34(e)  Medical  evaluation.  Using  a  respirator  may  place  a  physio- 
logical burden  on  employees  that  varies  with  the  type  of  respirator  worn. 


OSHA  Standards  for  the  Construction  Industry 


131 


the  job  and  workplace  conditions  in  which  the  respirator  is  used,  and 
the  medical  status  of  the  employee.  Accordingly,  this  paragraph  specifies 
the  minimum  requirements  for  medical  evaluation  that  employers  must 
implement  to  determine  the  employee's  ability  to  use  a  respirator. 

1910.134(e)(1)  General  The  employer  shall  provide  a  medical  evalua- 
tion to  determine  the  employee's  ability  to  use  a  respirator,  before  the 
employee  is  fit  tested  or  required  to  use  the  respirator  in  the  workplace. 
The  employer  may  discontinue  an  employee's  medical  evaluations 
when  the  employee  is  no  longer  required  to  use  a  respirator. 

1 91 0.1 34(e)(2)  Medical  evaluation  procedures,  (i)  The  employer  shall 
identify  a  physician  or  other  licensed  health  care  professional  (PL- 
HCP)  to  perform  medical  evaluations  using  a  medical  questionnaire 
or  an  initial  medical  examination  that  obtains  the  same  information 
as  the  medical  questionnaire. 

1910.134(e)(2)(ii)  The  medical  evaluation  shall  obtain  the  information 
requested  by  the  questionnaire  in  Sections  1  and  2.  Part  A  of  Ap- 
pendix C  of  this  section. 

1910.134(e)(3)  Follow-up  medical  examination,  (i)  The  employer 
shall  ensure  that  a  follow-up  medical  examination  is  provided  for 
an  employee  who  gives  a  positive  response  to  any  question  among 
questions  1  through  8  in  Section  2.  Part  A  of  Appendix  C  or  whose 
initial  medical  examination  demonstrates  the  need  for  a  follow-up 
medical  examination. 

1910.134(e)(3)(ii)  The  follow-up  medical  examination  shall  include 
any  medical  tests,  consultations,  or  diagnostic  procedures  that  the 
PLHCP  deems  necessary  to  make  a  final  determination. 

1910.134(e)(4)  Administration  of  the  medical  questionnaire  and  ex- 
aminations, (i)  The  medical  questionnaire  and  examinations  shall  be 
administered  confidentially  during  the  employee's  normal  working 
hours  or  at  a  time  and  place  convenient  to  the  employee.  The  medical 
questionnaire  shall  be  administered  in  a  manner  that  ensures  that 
the  employee  understands  its  content. 

1910. 134(e)(4)(H)  The  employer  shall  provide  the  employee  with  an 
opportunity  to  discuss  the  questionnaire  and  examination  results 
with  the  PLHCP. 

1910.134(e)(5)  Supplemental  information  for  the  PLHCP.  (i)  The  fol- 
lowing information  must  be  provided  to  the  PLHCP  before  the  PLHCP 
makes  a  recommendation  concerning  an  employee's  ability  to  use 
a  respirator: 

191 0.1 34(e)(5)(i)(A)  The  type  and  weight  of  the  respirator  to  be  used 
by  the  employee; 

1910.134(e)(5)(i)(B)  The  duration  and  frequency  of  respirator  use 
(including  use  for  rescue  and  escape): 

1910.134(e)(5)(i)(C)  The  expected  physical  work  effort; 

1910.134(e)(5)(i)(D)  Additional  protective  clothing  and  equipment 
to  be  worn;  and 

1910.134(e)(5)(i)(E)  Temperature  and  humidity  extremes  that  may 
be  encountered. 

1910.1 34(e)(5)(ii)  Any  supplemental  information  provided  previously 
to  the  PLHCP  regarding  an  employee  need  not  be  provided  for  a 
subsequent  medical  evaluation  if  the  information  and  the  PLHCP 
remain  the  same. 

1910.134(eX5)(iii)  The  employer  shall  provide  the  PLHCP  with  a  copy  of 
the  written  respiratory  protection  program  and  a  copy  of  this  section. 

Note  to  paragraph  (e)(5)(iii):  When  the  employer  replaces  a  PLHCP.  the 
employer  must  ensure  that  the  new  PLHCP  obtains  this  information, 
either  by  providing  the  documents  directly  to  the  PLHCP  or  having 
the  documents  transferred  from  the  former  PLHCP  to  the  new  PLHCP. 
However.  OSHA  does  not  expect  employers  to  have  employees  medically 
reevaluated  solely  because  a  new  PLHCP  has  been  selected. 

1910.134(e)(6)  Medical  determination.  In  determining  the  employee's 
ability  to  use  a  respirator,  the  employer  shall: 

1910.134(e)(6)(i)  Obtain  a  written  recommendation  regarding  the 
employees  ability  to  use  the  respirator  from  the  PLHCP.  The  recom- 
mendation shall  provide  only  the  following  information: 

1910.134(e)(6)(i)(A)  Any  limitations  on  respirator  use  related  to  the 
medical  condition  of  the  employee,  or  relating  to  the  workplace  con- 


ditions in  which  the  respirator  will  be  used,  including  whether  or  not 
the  employee  is  medically  able  to  use  the  respirator: 

1910.134(e)(6)(i)(B)  The  need,  if  any.  for  follow-up  medical  eval- 
uations; and 

1910.134(e)(6)(i)(C)  A  statement  that  the  PLHCP  has  provided  the 
employee  with  a  copy  of  the  PLHCP's  written  recommendation. 

1910.1 34(e)(6)(ii)  If  the  respirator  is  a  negative  pressure  respirator  and 
the  PLHCP  finds  a  medical  condition  that  may  place  the  employee's 
health  at  increased  risk  if  the  respirator  is  used,  the  employer  shall  pro- 
vide a  PAPR  if  the  PLHCP's  medical  evaluation  finds  that  the  employee 
can  use  such  a  respirator:  if  a  subsequent  medical  evaluation  finds  that 
the  employee  is  medically  able  to  use  a  negative  pressure  respirator, 
then  the  employer  is  no  longer  required  to  provide  a  PAPR. 

1910.134(e)(7)  Additional  medical  evaluations.  At  a  minimum,  the 
employer  shall  provide  additional  medical  evaluations  that  comply 
with  the  requirements  of  this  section  if: 

1910.134(e)(7)(i)  An  employee  reports  medical  signs  or  symptoms 
that  are  related  to  ability  to  use  a  respirator: 

1910.134(e)(7)(ii)  A  PLHCP.  supervisor,  or  the  respirator  program 
administrator  informs  the  employer  that  an  employee  needs  to 
be  reevaluated: 

1910.134(e)(7)(iii)  Information  from  the  respiratory  protection  pro- 
gram, including  observations  made  during  fit  testing  and  program 
evaluation,  indicates  a  need  for  employee  reevaluation:  or 

1910.134(e)(7)(iv)  A  change  occurs  in  workplace  conditions  (e.g.. 
physical  work  effort,  protective  clothing,  temperature)  that  may 
result  in  a  substantial  increase  in  the  physiological  burden  placed 
on  an  employee. 

1910.134(f)  Fit  testing.  This  paragraph  requires  that,  before  an 
employee  may  be  required  to  use  any  respirator  with  a  negative  or 
positive  pressure  tight-fitting  facepiece.  the  employee  must  be  fit 
tested  with  the  same  make,  model,  style,  and  size  of  respirator  that 
will  be  used.  This  paragraph  specifies  the  kinds  of  fit  tests  allowed, 
the  procedures  for  conducting  them,  and  how  the  results  of  the  fit 
tests  must  be  used. 

1910.134(f)(1)  The  employer  shall  ensure  that  employees  using  a 
tight-fitting  facepiece  respirator  pass  an  appropriate  qualitative  fit  test 
(QLFT)  or  quantitative  fit  test  (QNFT)  as  stated  in  this  paragraph. 

1910.134(f)(2)  The  employer  shall  ensure  that  an  employee  using 
a  tight-fitting  facepiece  respirator  is  fit  tested  prior  to  initial  use  of 
the  respirator,  whenever  a  different  respirator  facepiece  (size,  style, 
model  or  make)  is  used,  and  at  least  annually  thereafter. 

1 91 0.1 34(f)(3)  The  employer  shall  conduct  an  additional  fit  test  when- 
ever the  employee  reports,  or  the  employer.  PLHCP.  supervisor,  or 
program  administrator  makes  visual  observations  of.  changes  in  the 
employee's  physical  condition  that  could  affect  respirator  fit.  Such 
conditions  include,  but  are  not  limited  to.  facial  scarring,  dental 
changes,  cosmetic  surgery,  or  an  obvious  change  in  body  weight. 

1910.1 34(f)(4)  If  after  passing  a  QLFT  or  QNFT,  the  employee  subse- 
quently notifies  the  employer,  program  administrator,  supervisor,  or 
PLHCP  that  the  fit  of  the  respirator  is  unacceptable,  the  employee 
shall  be  given  a  reasonable  opportunity  to  select  a  different  respirator 
facepiece  and  to  be  retested. 

1910.134(f)(5)  The  fit  test  shall  be  administered  using  an  OSHA- 
accepted  QLFT  or  gNFT  protocol.  The  OSHA-accepted  QLFT  and 
QNFT  protocols  and  procedures  are  contained  in  Appendix  A  of 
this  section. 

1910.134(f)(6)  QLFT  may  only  be  used  to  fit  test  negative  pressure  air- 
purifying  respirators  that  must  achieve  a  fit  factor  of  100  or  less. 

1910.134(f)(7)  If  the  fit  factor,  as  determined  through  an  OSHA-ac- 
cepted QNFT  protocol,  is  equal  to  or  greater  than  100  for  tight-fitting 
half  facepieces.  or  equal  to  or  greater  than  500  for  tight-fitting  full 
facepieces.  the  QNFT  has  been  passed  with  that  respirator. 

1910.134(f)(8)  Fit  testing  of  tight  fitting  atmosphere-supplying  respi- 
rators and  tight-fitting  powered  air-purifying  respirators  shall  be  ac- 
complished by  performing  quantitative  or  qualitative  fit  testing  in  the 
negative  pressure  mode,  regardless  of  the  mode  of  operation  (negative 
or  positive  pressure)  that  is  used  for  respiratory  protection. 
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i9io.i34(f)(8)(i)  Qualitative  in  testing  "i  these  respirators  shall  be 

accompUahed  bj  tern]  ai  tual 

Into  a  negal ;  eaplratoi  with  appropriate  Bltera, 

,n  i,\  n  |  plratoi 

ci  with  the  ■■.hi I'-  sealing surfaces  aa  a  surrogate  i"i  theatmo 

...nil  .in  purifying  reaplratoi  fai  - 

1910. 134(f)(8)(H)  Quantitative  (it  testing ol  these  respirators  sh.,n  be 
accompUahed  by  modifying  the  hi  eplei  e  t<>  allow  sampling  Inside  the 
i. ii  eplece  in  the  breathing  tone  ol  the  uaer,  mldwaj  between  the  nose 
.mil  in, mill  Oils  requirement  sh.iii  be  accomplished  by  Installing  a 
permanent  sampling  probe  onto  .i  surrogate  hceplei  e,  "i  by  ualng  a 
sampling  adaptja  designed  i"  temporarily  provide  .i  means  ol  sampling 
.in  from  Inside  the  facepl*  e 

i9io.i34(f)(8)(ni)  Any  modifications  to  the  reaplratoi  faceplece  For  in 
testing  shall  be  completely  removed,  and  the  faceplece  restored  to 
NIOSH  approved  configuration,  before  thai  faceplece  can  be  used  In 
the  win  kplace. 
1 91  o.i  34(g)  Use  of  respirators.  This  paragraph  requires  employers  to 

establish  and  tmplemenl  procedures  fbi  the  propei  use  ol  resplr s, 

i  bese  requirements  Include  prohibiting  conditions  thai  may  result  in 
faceplece  seal  leakage,  preventing  employees  from  removing  respira- 
tors in  hazardous  environments,  taking  actions  to  ensure  continued 
effective  reapb  m  throughout  the  work  shift,  and  estab- 

lishing procedures  for  the  use  of  respirators  in  1DI.H  atmospheres  or 
In  Interior  structural  Breflghting  siiuattons. 

1910.134(g)(1)  Facepiece  seal  protection,  (i)  The  employer  shall  not 
permit  respirators  with  tight  fitting  facepieces  to  be  worn  by  employees 
who  have: 

1 910.1 34(gM1  )(iMA)  Faelal  hair  that  comes  between  the  sealing  surface  of 
the  facepiece  and  the  face  or  that  Interferes  with  valve  function:  or 
1910.134(g)(1)(i)(B)  Any  condition  thai  interferes  with  the  face-to- 
facepiece  seal  or  valve  function. 

1910.1 34(g)(1  )(ii)  If  an  employee  wears  correcUve  glasses  or  goggles  or 
other  personal  protective  equipment,  the  employer  shall  ensure  that 
such  equipment  is  worn  in  a  manner  that  does  not  interfere  with  the 
seal  of  the  facepiece  to  the  face  of  the  user. 

1910.134(g)(1)(iii)  For  all  tight-fitting  respirators,  the  employer  shall 
ensure  that  employees  perform  a  user  seal  check  each  time  they  put 
on  the  respirator  using  the  procedures  in  Appendix  B- 1  or  procedures 
recommended  by  the  respirator  manufacturer  that  the  employer  dem- 
onstrates are  as  effective  as  those  in  Appendix  B- 1  of  this  section. 
1910.134(g)(2)  Continuing  respirator  effectiveness,  (i)  Appropriate 
surveillance  shall  be  maintained  of  work  area  conditions  and  degree 
of  employee  exposure  or  stress.  When  there  is  a  change  in  work  area 
conditions  or  degree  of  employee  exposure  or  stress  that  may  affect 
respirator  effectiveness,  the  employer  shall  reevaluate  the  continued 
effectiveness  of  the  respirator. 

1910.134(g)(2)(H)  The  employer  shall  ensure  that  employees  leave  the 
respirator  use  area: 

1910.134(g)(2)(ii)(A)  To  wash  their  faces  and  respirator  facepieces 
as  necessary  to  prevent  eye  or  skin  irritation  associated  with  respi- 
rator use:  or 

1 91 0.1 34(g)(2)(ii)(B)  If  they  detect  vapor  or  gas  breakthrough,  changes 
in  breathing  resistance,  or  leakage  of  the  facepiece;  or 
1910.134(g)(2)(ii)(C)  To  replace  the  respirator  or  the  filter,  cartridge, 
or  canister  elements. 

1 910.1 34(g)(2)(iii)  If  the  employee  detects  vapor  or  gas  breakthrough, 
changes  in  breathing  resistance,  or  leakage  of  the  facepiece.  the 
employer  must  replace  or  repair  the  respirator  before  allowing  the 
employee  to  return  to  the  work  area. 

1910.134(g)(3)  Procedures  for  IDLH  atmospheres.  For  all  IDLH  atmo- 
spheres, the  employer  shall  ensure  that: 

1910.134(g)(3)(i)  One  employee  or.  when  needed,  more  than  one  em- 
ployee is  located  outside  the  IDLH  atmosphere: 

1910.134(g)(3)(h)  Visual,  voice,  or  signal  line  communication  is  main- 
tained between  the  employee(s)  in  the  IDLH  atmosphere  and  the 
employee(s)  located  outside  the  IDLH  atmosphere; 


i9io.i34(g)(3)(ini  i  !»■  eraployi  e(s)loi  atedoutaldi  the  IDLH  atmosphere 
are  trained  and  equipped  to  proi  Ide  effot  ttve  emer) 

I9i0.i34(g)(3)(iv)  The  employe!  oi  designee  Is  notified  before  the 
employee(s)  located  outside  the  IDLH  atmosphere  entei  the  IDLH 
atmosphere  to  provide  emergent  y  n 

i9io.i34(g)(3)(v)Thc  ciiipinvi  i  oi  designee  authorized  to  do  so  bj  the 

employer,  once  notified,  provides  net  essary  assistance  appropriate  to 

the  situation; 

I9i0.i34(g)(3)(vi)  Bmployeefs]  located  outside  the  IDLH  atmospheres 

are  equipped  with: 

i9i0.i34(g)(3)(vi)(A)  Pressure  demand  or  other  positive  pressure 

SCBAs,  in  ,i  pressure  demand  m  otha  positive  pressure  supplied  ah 

respirator  with  auxiliary  St  ha.  and  elthei 

i9io.i34(g)(3)(vi)(B)  Appropriate  retrieval  equipment  for  renun 

employeefs)  whoenterls]  these  hazardous  atmospheres  where  retrieval 

equl] ni  would  i ■ <<  scueoi  theemployeets]  and  would 

i  mi  Increase  the  overall  risk  resulting  from  entry:  or 

1910.134(g)(3)(vi)(C)  Equivalent  means  for  rescue  where  rt 
equipment  Is  not  required  under  paragraph  (g)(3)(vi)(B). 

1910.134(g)(4)  Procedures  for  Interior  structural  flreflghung.  In  addi- 
tion to  the  requirements  set  forth  under  paragraph  (g)(3).  In  interior 
structural  tires,  the  employer  shall  ensure  that: 

1910.134(g)(4)(i)  At  least  two  employees  enter  the  IDLH  atmosphere 
and  remain  in  visual  or  voice  contact  with  one  another  at  all  times: 
1910.134(g)(4)(ii)At  least  two  employees  are  located  outside  the  IDLH 
atmosphere;  and 

1910.134(g)(4)(iii)  All  employees  engaged  in  interior  structural  fire- 
fighting  use  SCBAs. 

Note  1  to  paragraph  (g):  One  of  the  two  individuals  located  outside 
the  IDLH  atmosphere  may  be  assigned  to  an  additional  role,  such  as 
incident  commander  in  charge  of  the  emergency  or  safety  officer,  so 
long  as  this  individual  is  able  to  perform  assistance  or  rescue  activities 
without  jeopardizing  the  safety  or  health  of  any  firefighter  working  at 
the  incident. 

Note  2  to  paragraph  (g):  Nothing  in  this  section  is  meant  to  preclude 
firefighters  from  performing  emergency  rescue  activities  before  an 
entire  team  has  assembled. 

1910.134(h)  Maintenance  and  care  of  respirators.  This  paragraph 
requires  the  employer  to  provide  for  the  cleaning  and  disinfecting,  stor- 
age, inspection,  and  repair  of  respirators  used  by  employees. 

1910.134(h)(1)  Cleaning  and  disinfecting.  The  employer  shall  provide 
each  respirator  user  with  a  respirator  that  is  clean,  sanitary,  and  in 
good  working  order.  The  employer  shall  ensure  that  respirators  are 
cleaned  and  disinfected  using  the  procedures  in  Appendix  B-2  of  this 
section,  or  procedures  recommended  by  the  respirator  manufacturer, 
provided  that  such  procedures  are  of  equivalent  effectiveness.  The  res- 
pirators shall  be  cleaned  and  disinfected  at  the  following  intervals: 

1910.134(h)(1)(i)  Respirators  issued  for  the  exclusive  use  of  an  em- 
ployee shall  be  cleaned  and  disinfected  as  often  as  necessary  to  be 
maintained  in  a  sanitary  condition: 

1 91 0. 1 34(h)(1  )(ii)  Respirators  issued  to  more  than  one  employee  shall  be 
cleaned  and  disinfected  before  being  worn  by  different  individuals: 

1910.134(h)(1)(iii)  Respirators  maintained  for  emergency  use  shall  be 
cleaned  and  disinfected  after  each  use:  and 

1910.134(h)(1)(iv)  Respirators  used  in  fit  testing  and  training  shall  be 
cleaned  and  disinfected  after  each  use. 

1910.134(h)(2)  Storage.  The  employer  shall  ensure  that  respirators 
are  stored  as  follows: 

1910.134(h)(2)(i)  All  respirators  shall  be  stored  to  protect  them  from 
damage,  contamination,  dust,  sunlight,  extreme  temperatures,  ex- 
cessive moisture,  and  damaging  chemicals,  and  they  shall  be  packed  or 
stored  to  prevent  deformaUon  of  the  facepiece  and  exhalation  valve. 
1910.134(h)(2)(H)  In  addition  to  the  requirements  of  paragraph  (h)(2)(i) 
of  this  section,  emergency  respirators  shall  be: 
1910.134(h)(2)(ii)(A)  Kept  accessible  to  the  work  area: 
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1910.134(h)(2)(ii)(B)  Stored  in  compartments  or  in  covers  that  are 
clearly  marked  as  containing  emergency  respirators:  and 

1 91 0.1 34(h)(2)(ii)(C)  Stored  in  accordance  with  any  applicable  man- 
ufacturer instructions. 

1910.134(h)(3)  Inspection,  (i)  The  employer  shall  ensure  that  respi- 
rators are  inspected  as  follows: 

1910.134(h)(3)(i)(A)  All  respirators  used  in  routine  situations  shall 
be  inspected  before  each  use  and  during  cleaning: 

191 0.1 34(h)(3)(i)(B)  All  respirators  maintained  for  use  in  emergency 
situations  shall  be  inspected  at  least  monthly  and  in  accordance 
with  the  manufacturer's  recommendations,  and  shall  be  checked 
for  proper  function  before  and  after  each  use:  and 

1910.134(h)(3)(i)(C)  Emergency  escape-only  respirators  shall  be 
inspected  before  being  carried  into  the  workplace  for  use. 

1910.134(h)(3)(ii)The  employer  shall  ensure  that  respirator  inspec- 
tions include  the  following: 

191 0.134(h)(3)(ii)(A)  A  check  of  respirator  function,  tightness  of  con- 
nections, and  the  condition  of  the  various  parts  including,  but  not 
limited  to.  the  facepiece.  head  straps,  valves,  connecting  tube,  and 
cartridges,  canisters  or  filters:  and 

1910.134(h)(3)(ii)(B)  A  check  of  elastomeric  parts  for  pliability  and 
signs  of  deterioration. 

1910.134(h)(3)(iii)  In  addition  to  the  requirements  of  paragraphs 
(h)(3)(i)  and  (ii)  of  this  section,  self-contained  breathing  apparatus 
shall  be  inspected  monthly.  Air  and  oxygen  cylinders  shall  be  main- 
tained in  a  fully  charged  state  and  shall  be  recharged  when  the 
pressure  falls  to  90%  of  the  manufacturer's  recommended  pressure 
level.  The  employer  shall  determine  that  the  regulator  and  warning 
devices  function  properly. 

1910.134(h)(3)(iv)  For  respirators  maintained  for  emergency  use, 
the  employer  shall: 

1910.134(h)(3)(iv)(A)  Certify  the  respirator  by  documenting  the  date 
the  inspection  was  performed,  the  name  (or  signature)  of  the  person 
who  made  the  inspection,  the  findings,  required  remedial  action, 
and  a  serial  number  or  other  means  of  identifying  the  inspected 
respirator;  and 

1910.134(h)(3)(iv)(B)  Provide  this  information  on  a  tag  or  label  that 
is  attached  to  the  storage  compartment  for  the  respirator,  is  kept 
with  the  respirator,  or  is  included  in  inspection  reports  stored  as 
paper  or  electronic  files.  This  information  shall  be  maintained  until 
replaced  following  a  subsequent  certification. 

1910.134(h)(4)  Repairs.  The  employer  shall  ensure  that  respirators 
that  fail  an  inspection  or  are  otherwise  found  to  be  defective  are 
removed  from  service,  and  are  discarded  or  repaired  or  adjusted  in 
accordance  with  the  following  procedures: 

1 91 0.1 34(h)(4)(i)  Repairs  or  adjustments  to  respirators  are  to  be  made 
only  by  persons  appropriately  trained  to  perform  such  operations 
and  shall  use  only  the  respirator  manufacturer's  NIOSH-approved 
parts  designed  for  the  respirator: 

1910.134(h)(4)(H)  Repairs  shall  be  made  according  to  the  manufac- 
turer's recommendations  and  specifications  for  the  type  and  extent 
of  repairs  to  be  performed:  and 

1910.134(h)(4)(iii)  Reducing  and  admission  valves,  regulators,  and 
alarms  shall  be  adjusted  or  repaired  only  by  the  manufacturer  or  a 
technician  trained  by  the  manufacturer. 

1910.134(i)  Breathing  air  quality  and  use.  This  paragraph  requires 
the  employer  to  provide  employees  using  atmosphere-supplying  respi- 
rators (supplied-air  and  SCBA)  with  breathing  gases  of  high  purity. 

1910.134(i)(1  (The  employer  shall  ensure  that  compressed  air,  com- 
pressed oxygen,  liquid  air,  and  liquid  oxygen  used  for  respiration 
accords  with  the  following  specifications: 

1910.134(i)(1)(i)  Compressed  and  liquid  oxygen  shall  meet  the 
United  States  Pharmacopoeia  requirements  for  medical  or  breath- 
ing oxygen;  and 

1910.134(0(1)00  Compressed  breathing  air  shall  meet  at  least 
the  requirements  for  Grade  D  breathing  air  described  in  ANSI/ 


Compressed  Gas  Association  Commodity  Specification  for  Air. 
G-7. 1-1989.  to  include: 

1910.134(i)(1)(ii)(A)  Oxygen  content  (v/v)  of  19.5-23.5%: 

191 0.1 34(0(1  (00(B)  Hydrocarbon  (condensed)  content  of  5  milligrams 
per  cubic  meter  of  air  or  less; 

1910.134(iH1)fiiMC)  Carbon  monoxide  (CO)  content  of  10  ppm  or  less; 

1910.134(0(1)00(0)  Carbon  dioxide  content  of  1.000  ppm  or  less;  and 

191 0.1 34(0(1  )(ii)(E)  Lack  of  noticeable  odor. 

191 0.1 34(0(2)  The  employer  shall  ensure  that  compressed  oxygen  is 
not  used  in  atmosphere-supplying  respirators  that  have  previously 
used  compressed  air. 

1910.134(0(3)  The  employer  shall  ensure  that  oxygen  concentrations 
greater  than  23.5%  are  used  only  in  equipment  designed  for  oxygen 
service  or  distribution. 

1 91 0.1 34(0(4)  The  employer  shall  ensure  that  cylinders  used  to  sup- 
ply breathing  air  to  respirators  meet  the  following  requirements: 

1 91 0. 1 34(0(4)0)  Cylinders  are  tested  and  maintained  as  prescribed  in 
the  Shipping  Container  Specification  Regulations  of  the  Department 
of  Transportation  (49  CFR  part  173  and  part  178); 

1910.134(0(4)00  Cylinders  of  purchased  breathing  air  have  a  cer- 
tificate of  analysis  from  the  supplier  that  the  breathing  air  meets 
the  requirements  for  Grade  D  breathing  air;  and 

1910.1 34(i)(4)(iii)  The  moisture  content  in  the  cylinder  does  not 
exceed  a  dew  point  of  -50  °F  (-45.6  X)  at  1  atmosphere  pressure. 

1910.134(0(5)  The  employer  shall  ensure  that  compressors  used 
to  supply  breathing  air  to  respirators  are  constructed  and  situated 
so  as  to: 

1910.1  34(0(5)0)  Prevent  entry  of  contaminated  air  into  the  air- 
supply  system; 

191 0.134(0(5)00  Minimize  moisture  content  so  that  the  dew  point  at 
1  atmosphere  pressure  is  10  degrees  F  (5.56  °C)  below  the  ambient 
temperature: 

1910.134(i)(5)(iii)  Have  suitable  in-line  air-purifying  sorbent  beds 
and  filters  to  further  ensure  breathing  air  quality.  Sorbent  beds  and 
filters  shall  be  maintained  and  replaced  or  refurbished  periodically 
following  the  manufacturer's  instructions. 

191O.134(0(5)(iv)  Have  a  tag  containing  the  most  recent  change  date 
and  the  signature  of  the  person  authorized  by  the  employer  to  per- 
form the  change.  The  tag  shall  be  maintained  at  the  compressor. 

1910.134(0(6)  For  compressors  that  are  not  oil-lubricated,  the  em- 
ployer shall  ensure  that  carbon  monoxide  levels  in  the  breathing  air 
do  not  exceed  10  ppm. 

1910.134(0(7)  For  oil-lubricated  compressors,  the  employer  shall  use 
a  high-temperature  or  carbon  monoxide  alarm,  or  both,  to  monitor 
carbon  monoxide  levels.  If  only  high-temperature  alarms  are  used, 
the  air  supply  shall  be  monitored  at  intervals  sufficient  to  prevent 
carbon  monoxide  in  the  breathing  air  from  exceeding  10  ppm. 

1910. 134(i)(8)  The  employer  shall  ensure  that  breathing  air  couplings 
are  incompatible  with  outlets  for  nonrespirable  worksite  air  or  other 
gas  systems.  No  asphyxiating  substance  shall  be  introduced  into 
breathing  air  lines. 

1910.134(0(9)  The  employer  shall  use  breathing  gas  containers 
marked  in  accordance  with  the  NIOSH  respirator  certification  stan- 
dard, 42  CFR  part  84. 

1910.134(j)  Identification  of  filters,  cartridges,  and  canisters. 

The  employer  shall  ensure  that  all  filters,  cartridges  and  canisters 
used  in  the  workplace  are  labeled  and  color  coded  with  the  NIOSH  ap- 
proval label  and  that  the  label  is  not  removed  and  remains  legible. 

1910.1 34(k)  Training  and  information.  This  paragraph  requires  the 
employer  to  provide  effective  training  to  employees  who  are  required  to 
use  respirators.  The  training  must  be  comprehensive,  understandable, 
and  recur  annually,  and  more  often  if  necessary.  This  paragraph  also 
requires  the  employer  to  provide  the  basic  information  on  respirators 
in  Appendix  D  of  this  section  to  employees  who  wear  respirators  when 
not  required  by  this  section  or  by  the  employer  to  do  so. 
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Subpart  E— Personal  Protective  and  Life  Saving  Equipment 


ieio.i34(k)(i)  i in-  employa  shall  enturr  iiiai  <-.«u  rmpiovn-  cm 

da istrate  knowledge  "i  al  least  the  following! 

1B10. i34(k)(i)(i)  why  the  reaplratoi  la  necessary  ind  how  Improper 
in.  usage,  oi  malntenanci  ca ip lac  the  protective  effect  "i 

"i  atoi . 

1910. i34(k)(i)(ii)  vvii.it  the  limitation*  and  capabilities)  "i  the  reapl 
i  stoi  an  . 

I9io.i34(k)(i)(iii)iiou  to  uae  the  reaplratoi  eflei  Uveh,  bi  emergency  alt- 
uatlona,  Including  situations  In  which  the  reaplratoi  in.iliiini  lions: 

i9io.i34(k)(i)(iv)  How  i"  Inspect  piii  on  .11111  remove,  uae,  and  check 

the  seals  ol  the  reapl 

i9io.i34(k)(i)(v)  wii.ii  the  proccdurca  .w-  for  maintenance  and  stm 

age  oi  the  reaplratoi . 

i9io.l34(k)(i)(vi)  How  to  recognize  medical  si^ns  and  symptoms  that 

1u.1v  llinil  01  prevent  the-  effective  use  of  respirators;  and 
1910.134(k)(1)(vll)  The  general  requirements  of  this  section. 
1910.134(k)(2)  The  training  shall  In-  conducted  in  B  manner  that  Is 
understandable  to  I  he  employee. 

1910.134(k)(3)The  employer  shall  provide  the  training  prior  to  requiring 
the  employee  to  use  a  respirator  In  the  workplace. 
1 9 1 0. 1 34(k)(4)  An  employer  who  Is  able  to  demonstrate  that  a  new  em- 
ployee  has  received  training  within  the  last  12  months  that  addresses 
the  elements  specified  In  paragraph  (k)(  1)(1)  through  (vll)  Is  not  required 
to  repeat  such  training  provided  that,  as  required  by  paragraph  (k)(l). 
the  employee  can  demonstrate  knowledge  of  those  element(s).  Previous 
training  not  repealed  initially  by  the  employer  must  be  provided  no 
later  than  12  months  from  the  date  of  the  previous  training. 

1910.134(k)(5)  Retraining  shall  be  administered  annually,  and  when 
the  following  situations  occur: 

1910.134(k)(5)(i)  Changes  in  the  workplace  or  the  type  of  respirator 
render  previous  training  obsolete: 

1910.134(k)(5)(ii)  Inadequacies  in  the  employee's  knowledge  or  use  of 
the  respirator  indicate  that  the  employee  has  not  retained  the  requisite 
understanding  or  skill:  or 

1910.134(k)(5)(iii)  Any  other  situation  arises  in  which  retraining  ap- 
pears necessary  to  ensure  safe  respirator  use. 

1910.134(k)(6)The  basic  advisory  Information  on  respirators,  as  pre- 
sented in  Appendix  D  of  this  section,  shall  be  provided  by  the  employer 
in  any  written  or  oral  format,  to  employees  who  wear  respirators  when 
such  use  is  not  required  by  this  section  or  by  the  employer. 

1 9 1 0. 1 34(1)  Program  evaluation.  This  section  requires  the  employer  to 
conduct  evaluations  of  the  workplace  to  ensure  that  the  written  respi- 
ratory protection  program  is  being  properly  Implemented,  and  to  consult 
employees  to  ensure  that  they  are  using  the  respirators  properly. 

1910.1 34(l)(  1 )  The  employer  shall  conduct  evaluations  of  the  workplace 
as  necessary  to  ensure  that  the  provisions  of  the  current  written  program 
are  being  effectively  implemented  and  that  it  continues  to  be  effective. 

1910.134(l)(2)  The  employer  shall  regularly  consult  employees  required 
to  use  respirators  to  assess  the  employees'  views  on  program  effec- 
tiveness and  to  identify  any  problems.  Any  problems  that  are  identi- 
fied during  this  assessment  shall  be  corrected.  Factors  to  be  assessed 
include,  but  are  not  limited  to: 

1 91 0.1 34(l)(2)(i)  Respirator  fit  (including  the  ability  to  use  the  respirator 
without  interfering  with  effective  workplace  performance); 

1910.134(l)(2)(ii)  Appropriate  respirator  selection  for  the  hazards  to 
which  the  employee  is  exposed; 

1 91 0.1 34(l)(2)(iii)  Proper  respirator  use  under  the  workplace  conditions 
the  employee  encounters;  and 

1910.134(l)(2)(iv)  Proper  respirator  maintenance. 

1910.134(m)  Recordkeeping.  This  section  requires  the  employer  to 
establish  and  retain  written  information  regarding  medical  evaluations, 
fit  testing,  and  the  respirator  program.  This  information  will  facilitate 
employee  involvement  in  the  respirator  program,  assist  the  employer 
in  auditing  the  adequacy  of  the  program,  and  provide  a  record  for 
compliance  determinations  by  OSHA. 
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1910.134(m)(1)  Medical  evatwiliiin    Keloids  <>l  medical  evaluations 

required  by  this  section  must  i«-  niaim-d  ami  iii. nil  available  in  ac- 
cordance with  29(  PR  1910.1020. 
1910.134(m)(2)  Fit  tcsUnti   (I) The  employer  ahall  establish  a  record 

,,i  the  qualitative  and  quantitative  fit  tests  administered  to  an  em 

pfoyi  e  tin  ludlng: 

1910.134(m)(2)(IHA)The  name  or  Identification  of  the  employee  tested: 

1910.134(m)(2)(i)(B)Type  of  lit  test  performed: 

1 91 0.134(m)(2)(i)(C)  Specific  make,  model,  style,  and  sl/c  nl  n-splra 

tor  tested; 

1910.134(m)(2)(i)(D)  Dale  of  test:  and 

1910.134(m)(2)(i)(E)  The  pass/fall  results  for  QLFTs  or  the  fit  factor  and 
strip  chart  recording  or  other  recording  of  the  test  results  for  QNFTs. 

1910.134(m)(2)(il)  Fit  test  records  shall  be  retained  foi  respirator  users 
until  the  next  fit  test  Is  administered. 

1910.134(m)(3)  A  written  copy  of  the  current  respirator  program  shall 
be  retained  by  the  employer. 

1910.1 34(mX4)  Written  materials  required  to  be  retained  under  this  para- 
graph shall  be  made  available  upon  request  to  affected  employees  and 
to  the  Assistant  Secretary  or  designee  for  examination  and  copying. 

1910.134(n)  Dates— (1)  Effective  date.  This  section  is  effective  April 
8.  1998.  The  obligations  Imposed  by  this  section  commence  on  the 
effective  date  unless  otherwise  noted  in  this  paragraph. 

Compliance  with  obligations  that  do  not  commence  on  the  effective 
date  shall  occur  no  later  than  the  applicable  start-up  date. 

1910.134(n)(2)  Compliance  dates.  All  obligations  of  this  section  com- 
mence on  the  effective  date  except  as  follows: 

1910.134(n)(2)(i)  The  determination  that  respirator  use  Is  required 
(paragraph  (a))  shall  be  completed  no  later  than  September  8,  1998. 

1910.134(n)(2)(ii)  Compliance  with  provisions  of  this  section  for  all 
other  provisions  shall  be  completed  no  later  than  October  5.  1998. 

1910.134(n)(3)  The  provisions  of  29  CFR  1910.134  and  29  CFR 
1926.103.  contained  In  the  29  CFR  parts  1900  to  1910.99  and  the  29 
CFR  part  1926  editions,  revised  as  of  July  1.  1997.  are  in  effect  and 
enforceable  until  October  5.  1998.  or  during  any  administrative  or 
judicial  stay  of  the  provisions  of  this  section. 

1910.134(n)(4)  Existing  respiratory  protection  programs.  If.  in  the  12 
month  period  preceding  April  8.  1998.  the  employer  has  conducted 
annual  respirator  training,  fit  testing,  respirator  program  evaluation, 
or  medical  evaluations,  the  employer  may  use  the  results  of  those 
activities  to  comply  with  the  corresponding  provisions  of  this  section, 
providing  that  these  activities  were  conducted  in  a  manner  that  meets 
the  requirements  of  this  section. 

1910.134(o)  Appendices.  (1)  Compliance  with  Appendix  A.  Appendix 
B-l,  Appendix  B-2,  and  Appendix  C  of  this  section  is  mandatory. 
1910.134(o)(2)  Appendix  D  of  this  section  is  non-mandatory  and  is  not 
intended  to  create  any  additional  obligations  not  otherwise  imposed 
or  to  detract  from  any  existing  obligations. 

APPENDIX  A  TO  §1910.134— 

FIT  TESTING  PROCEDURES  (MANDATORY) 

Part  I.  OSHA-Accepted  Fit  Test  Protocols 

A.  Fit  Testing  Procedures — General  Requirements 
The  employer  shall  conduct  fit  testing  using  the  following  procedures. 
The  requirements  in  this  appendix  apply  to  all  OSHA-accepted  fit  test 
methods,  both  QLFT  and  QNFT. 

1 .  The  test  subject  shall  be  allowed  to  pick  the  most  acceptable  respi- 
rator from  a  sufficient  number  of  respirator  models  and  sizes  so  that 
the  respirator  is  acceptable  to.  and  correctly  fits,  the  user. 

2.  Prior  to  the  selection  process,  the  test  subject  shall  be  shown  how  to 
put  on  a  respirator,  how  it  should  be  positioned  on  the  face,  how  to  set 
strap  tension  and  how  to  determine  an  acceptable  fit.  A  mirror  shall  be 
available  to  assist  the  subject  in  evaluating  the  fit  and  positioning  of 
the  respirator.  This  instruction  may  not  constitute  the  subject's  formal 
training  on  respirator  use.  because  it  is  only  a  review. 
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3.  The  test  subject  shall  be  informed  that  he/she  is  being  asked  to 
select  the  respirator  that  provides  the  most  acceptable  fit.  Each  res- 
pirator represents  a  different  size  and  shape,  and  if  fitted  and  used 
properly,  will  provide  adequate  protection. 

4.  The  test  subject  shall  be  instructed  to  hold  each  chosen  facepiece 
up  to  the  face  and  eliminate  those  that  obviously  do  not  give  an 
acceptable  fit. 

5.  The  more  acceptable  facepieces  are  noted  in  case  the  one  se- 
lected proves  unacceptable;  the  most  comfortable  mask  is  donned 
and  worn  at  least  five  minutes  to  assess  comfort.  Assistance  in 
assessing  comfort  can  be  given  by  discussing  the  points  in  the 
following  item  A.6.  If  the  test  subject  is  not  familiar  with  using  a 
particular  respirator,  the  test  subject  shall  be  directed  to  don  the 
mask  several  times  and  to  adjust  the  straps  each  time  to  become 
adept  at  setting  proper  tension  on  the  straps. 

6.  Assessment  of  comfort  shall  include  a  review  of  the  following  points 
with  the  test  subject  and  allowing  the  test  subject  adequate  time  to 
determine  the  comfort  of  the  respirator: 

(a)  Position  of  the  mask  on  the  nose 

(b)  Room  for  eye  protection 

(c)  Room  to  talk 

(d)  Position  of  mask  on  face  and  cheeks 

7.  The  following  criteria  shall  be  used  to  help  determine  the  adequacy 
of  the  respirator  fit: 

(a)  Chin  properly  placed; 

(b)  Adequate  strap  tension,  not  overly  tightened: 

(c)  Fit  across  nose  bridge; 

(d)  Respirator  of  proper  size  to  span  distance  from  nose  to  chin: 

(e)  Tendency  of  respirator  to  slip; 

(f)  Self-observation  in  mirror  to  evaluate  fit  and  respirator  position. 

8.  The  test  subject  shall  conduct  a  user  seal  check,  either  the  neg- 
ative and  positive  pressure  seal  checks  described  in  Appendix  B- 1  of 
this  section  or  those  recommended  by  the  respirator  manufacturer 
which  provide  equivalent  protection  to  the  procedures  in  Appendix 
B-l.  Before  conducting  the  negative  and  positive  pressure  checks, 
the  subject  shall  be  told  to  seat  the  mask  on  the  face  by  moving  the 
head  from  side-to-side  and  up  and  down  slowly  while  taking  in  a  few 
slow  deep  breaths.  Another  facepiece  shall  be  selected  and  retested 
if  the  test  subject  falls  the  user  seal  check  tests. 

9.  The  test  shall  not  be  conducted  if  there  is  any  hair  growth  between 
the  skin  and  the  facepiece  sealing  surface,  such  as  stubble  beard 
growth,  beard,  mustache  or  sideburns  which  cross  the  respirator 
sealing  surface.  Any  type  of  apparel  which  interferes  with  a  satisfac- 
tory fit  shall  be  altered  or  removed. 

10.  If  a  test  subject  exhibits  difficulty  in  breathing  during  the  tests, 
she  or  he  shall  be  referred  to  a  physician  or  other  licensed  health 
care  professional,  as  appropriate,  to  determine  whether  the  test 
subject  can  wear  a  respirator  while  performing  her  or  his  duties. 

1 1.  If  the  employee  finds  the  fit  of  the  respirator  unacceptable,  the 
test  subject  shall  be  given  the  opportunity  to  select  a  different  respi- 
rator and  to  be  retested. 

12.  Exercise  regimen.  Prior  to  the  commencement  of  the  fit  test,  the 
test  subject  shall  be  given  a  description  of  the  fit  test  and  the  test 
subject's  responsibilities  during  the  test  procedure.  The  description 
of  the  process  shall  include  a  description  of  the  test  exercises  that 
the  subject  will  be  performing.  The  respirator  to  be  tested  shall  be 
worn  for  at  least  5  minutes  before  the  start  of  the  fit  test. 

13.  The  fit  test  shall  be  performed  while  the  test  subject  is  wearing 
any  applicable  safety  equipment  that  may  be  worn  during  actual 
respirator  use  which  could  interfere  with  respirator  fit. 

14.  Test  Exercises,  (a)  Employers  must  perform  the  following  test 
exercises  for  all  fit  testing  methods  prescribed  in  this  appendix,  ex- 
cept for  the  CNP  quantitative  fit  testing  protocol  and  the  CNP  REDON 
quantitative  fit  testing  protocol.  For  these  two  protocols,  employers 
must  ensure  that  the  test  subjects  (i.e..  employees)  perform  the  exer- 
cise procedure  specified  in  Part  I.C.4(b)  of  this  appendix  for  the  CNP 


quantitative  fit  testing  protocol,  or  the  exercise  procedure  described 
in  Part  I.C.5fb)  of  this  appendix  for  the  CNP  REDON  quantitative 
fit-testing  protocol.  For  the  remaining  fit  testing  methods,  employ- 
ers must  ensure  that  employees  perform  the  test  exercises  in  the 
appropriate  test  environment  in  the  following  manner: 

( 1)  Normal  breathing.  In  a  normal  standing  position,  without  talking, 
the  subject  shall  breathe  normally. 

(2)  Deep  breathing.  In  a  normal  standing  position,  the  subject  shall 
breathe  slowly  and  deeply,  taking  caution  so  as  not  to  hyperventilate. 

(3)  Turning  head  side  to  side.  Standing  in  place,  the  subject  shall  slowly 
turn  his/her  head  from  side  to  side  between  the  extreme  positions  on 
each  side.  The  head  shall  be  held  at  each  extreme  momentarily  so  the 
subject  can  inhale  at  each  side. 

(4)  Moving  head  up  and  down.  Standing  in  place,  the  subject  shall 
slowly  move  his/her  head  up  and  down.  The  subject  shall  be  instructed 
to  inhale  in  the  up  position  (i.e..  when  looking  toward  the  ceiling). 

(5)  Talking.  The  subject  shall  talk  out  loud  slowly  and  loud  enough 
so  as  to  be  heard  clearly  by  the  test  conductor.  The  subject  can  read 
from  a  prepared  text  such  as  the  Rainbow  Passage,  count  backward 
from  100.  or  recite  a  memorized  poem  or  song. 

Rainbow  Passage 
When  the  sunlight  strikes  raindrops  in  the  air.  they  act  like  a  prism 
and  form  a  rainbow.  The  rainbow  is  a  division  of  white  light  into  many 
beautiful  colors.  These  take  the  shape  of  a  long  round  arch,  with  its  path 
high  above,  and  its  two  ends  apparently  beyond  the  horizon.  There  is, 
according  to  legend,  a  boiling  pot  of  gold  at  one  end.  People  look,  but 
no  one  ever  finds  it.  When  a  man  looks  for  something  beyond  reach,  his 
friends  say  he  is  looking  for  the  pot  of  gold  at  the  end  of  the  rainbow. 

(6)  Grimace.  The  test  subject  shall  grimace  by  smiling  or  frowning. 
(This  applies  only  to  QNFT  testing;  it  is  not  performed  for  QLFT) 

(7)  Bending  over.  The  test  subject  shall  bend  at  the  waist  as  if  he/she 
were  to  touch  his/her  toes.  Jogging  in  place  shall  be  substituted  for 
this  exercise  in  those  test  environments  such  as  shroud  type  QNFT 
or  QLFT  units  that  do  not  permit  bending  over  at  the  waist. 

(8)  Normal  breathing.  Same  as  exercise  (1). 

(b)  Each  test  exercise  shall  be  performed  for  one  minute  except  for 
the  grimace  exercise  which  shall  be  performed  for  15  seconds.  The 
test  subject  shall  be  questioned  by  the  test  conductor  regarding  the 
comfort  of  the  respirator  upon  completion  of  the  protocol.  If  it  has 
become  unacceptable,  another  model  of  respirator  shall  be  tried.  The 
respirator  shall  not  be  adjusted  once  the  fit  test  exercises  begin.  Any 
adjustment  voids  the  test,  and  the  fit  test  must  be  repeated. 

B.  Qualitative  Fit  Test  (QLFT)  Protocols 

1 .  General 

(a)  The  employer  shall  ensure  that  persons  administering  QLFT  are 
able  to  prepare  test  solutions,  calibrate  equipment  and  perform  tests 
properly,  recognize  invalid  tests,  and  ensure  that  test  equipment  is 
in  proper  working  order. 

(b)  The  employer  shall  ensure  that  QLFT  equipment  is  kept  clean 
and  well  maintained  so  as  to  operate  within  the  parameters  for 
which  it  was  designed. 

2.  Isoamyl  Acetate  Protocol 
NOTE:  This  protocol  is  not  appropriate  to  use  for  the  fit  testing  of 
particulate  respirators.  If  used  to  fit  test  particulate  respirators,  the 
respirator  must  be  equipped  with  an  organic  vapor  filter. 

(a)  Odor  Threshold  Screening 
Odor  threshold  screening,  performed  without  wearing  a  respirator, 
is  intended  to  determine  if  the  individual  tested  can  detect  the  odor 
of  isoamyl  acetate  at  low  levels. 

(1)  Three  1  liter  glass  jars  with  metal  lids  are  required. 

(2)  Odor-free  water  (e.g..  distilled  or  spring  water)  at  approximately 
25  °C  (77  °F)  shall  be  used  for  the  solutions. 

(3)  The  isoamyl  acetate  (IAA)  (also  known  at  isopentyl  acetate)  stock 
solution  is  prepared  by  adding  1  ml  of  pure  IAA  to  800  ml  of  odor- 
free  water  in  a  1  liter  jar.  closing  the  lid  and  shaking  for  30  seconds. 
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(b)  Isoamyl  Acetate  Fit  Test 

(It  The  lil  tesl  Chamber  shall  be  a  clear  55-gallon  drum  liner  suspended 
Inverted  over  a  2-foot  diameter  frame  sn  thai  the  top  of  the  chamber  is 
about  6  inches  above  the  test  subject's  luad.  If  no  drum  liner  is  available. 
a  similar  chamber  shall  be  constructed  using  plastic  sheeting.  The  inside 
top  center  of  the  chamber  shall  have  a  small  hook  attached. 

(2)  Each  respirator  used  for  the  fitting  and  fit  testing  shall  be  equipped 
with  organic  vapor  cartridges  or  after  protection  against  organic  vapors. 

(:!)  After  selecting,  donning,  and  properly  adjusting  a  respirator,  the 
tesl  subject  shall  wear  it  to  the  lit  testing  room.  This  room  shall  be 
separate  from  the  room  used  for  odor  threshold  screening  and  respi- 
rator selection,  and  shall  be  well-ventilated,  as  by  an  exhaust  fan  or 
lab  hood,  to  prevent  general  room  eontamination. 

(4(  A  copy  of  the  tesl  exercises  and  any  prepared  text  from  which  the 
subject  is  to  read  shall  be  taped  to  the  inside  of  the  test  chamber. 

(5)  Upon  entering  the  test  chamber,  the  test  subject  shall  be  given  a  6- 
Inch  by  5-inch  piece  of  paper  towel,  or  other  porous,  absorbent,  single- 
ply  material,  folded  in  half  and  welted  with  0.75  ml  of  pure  IAA.  The  test 
subject  shall  hang  the  wet  towel  on  the  hook  at  the  top  of  the  chamber. 
An  IAA  test  swab  or  ampule  may  be  substituted  for  the  IAA  wetted 
paper  towel  provided  it  has  been  demonstrated  that  the  alternative 
IAA  source  will  generate  an  IAA  test  atmosphere  with  a  concentration 
equivalent  to  that  generated  by  the  paper  towel  method. 

(6)  Allow  two  minutes  for  the  IAA  test  concentration  to  stabilize  before 
starting  the  tit  test  exercises.  This  would  be  an  appropriate  time  to  talk 
with  Uie  test  subject:  to  explain  the  fit  test,  the  importance  of  his/her 
cooperation,  and  the  purpose  for  the  test  exercises;  or  to  demonstrate 
some  of  the  exercises. 

(7)  If  al  any  lime  during  the  test,  the  subject  detects  the  banana-like 
odor  of  IAA,  the  test  is  failed.  The  subject  shall  quickly  exit  from  the 
test  chamber  and  leave  the  test  area  to  avoid  olfactory  fatigue. 

(8)  If  the  test  is  failed,  the  subject  shall  return  to  the  selection  room 
and  remove  the  respirator.  The  test  subject  shall  repeat  the  odor 
sensitivity  test,  select  and  put  on  another  respirator,  return  to  the 
test  area  and  again  begin  the  fit  test  procedure  described  in  (b)  (1) 
through  (7)  above.  The  process  continues  until  a  respirator  that  fits 
well  has  been  found.  Should  the  odor  sensitivity  test  be  failed,  the 
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3.  Saccharin  Solution  Aerosol  Protocol 
1  he  enl  md  testing  pre*  edure  shall  be  explained  to  the 

icsi  Bubjecl  prioi  to  the  condui  t  ol  the  si  reenlng  test. 

lai  1. isie  threshold  screening  The  saccharin  taste  threshold  screen- 
Ing,  performed  without  wearing  a  respirator,  is  Intended  to  determine 
whethet  the  Individual  being  tested  i  an  detei  i  the  taste  ol  saccharin. 

III  During  threshold  screening  as  well  as  during  Bl  testing,  subjects 
shall  v  1  tire  about  the  head  and  shoulders  that  is  ap- 
proximately 12  inches  in  diameter  by  m  Inches  tall  with  al  least  the 

front  1  mil  inn  clear  and  thai  allows  free  movements  ol  I  In-  head  when  a 

respirator  is  worn.  An  enclosure  substantially  similar  to  the  3M  hood 

assembly,  parts  »  FT  14  and  n  FT  15  combined,  is  adequate. 

(2)  The  tesl  enclosure  shall  have  a  3/4  inch  (1.9cm)  holelnironl  of  the  teat 
subject's  nose  and  mouth  area  to  accommodate  the  nebulizer  nozzle 

(3)  The  tesl  subject  shall  don  the  test  enclosure.  Throughout  the 
threshold  Screening  test  the  tesl  subject  shall  breathe  through  his/her 
slightly  open  mouth  with  tongue  extended.  The  subject  is  Instrui  ted 
to  report  when  he/she  detects  a  sweet  taste. 

Ml  Using  a  DeVilbiss  Model  40  Inhalation  Medication  Nebuli/or  or 
equivalent,  the  test  conductor  shall  spray  the  threshold  check  solution 
into  the  enclosure.  The  nozzle  Is  directed  away  from  the  nose  and  mouth 
ol  the  person.  This  nebulizer  shall  be  clearly  marked  to  distinguish  it 
from  the  tit  test  solution  nebulizer. 

(5)  The  threshold  check  solution  is  prepared  by  dissolving  0.83  gram 
of  sodium  saccharin  USP  in  100  ml  of  warm  water.  It  can  be  prepared 
by  putting  1  ml  of  the  fit  test  solution  (see  (b)(5)  below)  in  100  ml  of 
distilled  water. 

(6)  To  produce  the  aerosol,  the  nebulizer  bulb  is  firmly  squeezed  so  that 
it  collapses  completely,  then  released  and  allowed  to  fully  expand. 

(7)  Ten  squeezes  are  repeated  rapidly  and  then  the  test  subject  is  asked 
whether  the  saccharin  can  be  tasted.  If  the  test  subject  reports  tasting 
the  sweet  taste  during  the  ten  squeezes,  the  screening  test  is  completed. 
The  taste  threshold  is  noted  as  ten  regardless  of  the  number  of  squeezes 
actually  completed. 

(8)  If  die  first  response  is  negative,  ten  more  squeezes  are  repeated  rapidly 
and  the  test  subject  is  again  asked  whether  the  saccharin  is  tasted.  If  the 
test  subject  reports  tasting  the  sweet  taste  during  the  second  ten  squeezes, 
the  screening  test  is  completed.  The  taste  threshold  is  noted  as  twenty 
regardless  of  the  number  of  squeezes  actually  completed. 

(9)  If  the  second  response  is  negative,  ten  more  squeezes  are  repeated 
rapidly  and  the  test  subject  is  again  asked  whether  the  saccharin  is  tasted. 
If  the  test  subject  reports  tasting  the  sweet  taste  during  the  third  set  often 
squeezes,  the  screening  test  is  completed.  The  taste  threshold  is  noted  as 
thirty  regardless  of  the  number  of  squeezes  actually  completed. 

(10)  The  test  conductor  will  take  note  of  the  number  of  squeezes  re- 
quired to  solicit  a  taste  response. 

(11)  If  the  saccharin  is  not  tasted  after  30  squeezes  (step  10).  the 
test  subject  is  unable  to  taste  saccharin  and  may  not  perform  the 
saccharin  fit  test. 

Note  to  paragraph  3.  (a):  If  the  test  subject  eats  or  drinks  something 
sweet  before  the  screening  test,  he/she  may  be  unable  to  taste  the 
weak  saccharin  solution. 

(12)  If  a  taste  response  is  elicited,  the  test  subject  shall  be  asked  to 
take  note  of  the  taste  for  reference  in  the  fit  test. 

(13)  Correct  use  of  the  nebulizer  means  that  approximately  1  ml  of 
liquid  is  used  at  a  time  in  the  nebulizer  body. 


OSHA  Standards  for  the  Construction  Industry 


137 


( 1 4)  The  nebulizer  shall  be  thoroughly  rinsed  in  water,  shaken  dry.  and  re- 
filled at  least  each  morning  and  afternoon  or  at  least  every  four  hours. 

(b)  Saccharin  solution  aerosol  fit  test  procedure. 

(1)  The  test  subject  may  not  eat,  drink  (except  plain  water),  smoke, 
or  chew  gum  for  15  minutes  before  the  test. 

(2)  The  fit  test  uses  the  same  enclosure  described  in  3.  (a)  above. 

(3)  The  test  subject  shall  don  the  enclosure  while  wearing  the  respi- 
rator selected  in  section  I.  A.  of  this  appendix.  The  respirator  shall 
be  properly  adjusted  and  equipped  with  a  particulate  filter(s). 

(4)  A  second  DeVilbiss  Model  40  Inhalation  Medication  Nebulizer  or 
equivalent  is  used  to  spray  the  fit  test  solution  into  the  enclosure. 
This  nebulizer  shall  be  clearly  marked  to  distinguish  it  from  the 
screening  test  solution  nebulizer. 

(5)  The  fit  test  solution  is  prepared  by  adding  83  grams  of  sodium 
saccharin  to  100  ml  of  warm  water. 

(6)  As  before,  the  test  subject  shall  breathe  through  the  slightly  open 
mouth  with  tongue  extended,  and  report  if  he/she  tastes  the  sweet 
taste  of  saccharin. 

(7)  The  nebulizer  is  inserted  into  the  hole  in  the  front  of  the  enclosure 
and  an  initial  concentration  of  saccharin  fit  test  solution  is  sprayed 
into  the  enclosure  using  the  same  number  of  squeezes  (either  10,  20 
or  30  squeezes)  based  on  the  number  of  squeezes  required  to  elicit 
a  taste  response  as  noted  during  the  screening  test.  A  minimum  of 
10  squeezes  is  required. 

(8)  After  generating  the  aerosol,  the  test  subject  shall  be  instructed 
to  perform  the  exercises  in  section  I.  A.  14.  of  this  appendix. 

(9)  Every  30  seconds  the  aerosol  concentration  shall  be  replenished 
using  one  half  the  original  number  of  squeezes  used  initially  (e.g.. 
5.  10  or  15). 

( 1 0)  The  test  subject  shall  indicate  to  the  test  conductor  if  at  any 
time  during  the  fit  test  the  taste  of  saccharin  is  detected.  If  the  test 
subject  does  not  report  tasting  the  saccharin,  the  test  is  passed. 

(11)  If  the  taste  of  saccharin  is  detected,  the  fit  is  deemed  un- 
satisfactory and  the  test  is  failed.  A  different  respirator  shall  be 
tried  and  the  entire  test  procedure  is  repeated  (taste  threshold 
screening  and  fit  testing). 

(12)  Since  the  nebulizer  has  a  tendency  to  clog  during  use.  the  test 
operator  must  make  periodic  checks  of  the  nebulizer  to  ensure  that 
it  is  not  clogged.  If  clogging  is  found  at  the  end  of  the  test  session, 
the  test  is  invalid. 

4.  Bitrex™  (Denatonium  Benzoate)  Solution 
Aerosol  Qualitative  Fit  Test  Protocol 
The  Bitrex™  (Denatonium  benzoate)  solution  aerosol  QLFT  protocol 
uses  the  published  saccharin  test  protocol  because  that  protocol  is 
widely  accepted.  Bitrex  is  routinely  used  as  a  taste  aversion  agent 
in  household  liquids  which  children  should  not  be  drinking  and  is 
endorsed  by  the  American  Medical  Association,  the  National  Safety 
Council,  and  the  American  Association  of  Poison  Control  Centers. 
The  entire  screening  and  testing  procedure  shall  be  explained  to  the 
test  subject  prior  to  the  conduct  of  the  screening  test. 

(a)  Taste  Threshold  Screening. 

The  Bitrex  taste  threshold  screening,  performed  without  wearing 
a  respirator,  is  intended  to  determine  whether  the  individual  being 
tested  can  detect  the  taste  of  Bitrex. 

(1)  During  threshold  screening  as  well  as  during  fit  testing,  sub- 
jects shall  wear  an  enclosure  about  the  head  and  shoulders  that  is 
approximately  12  inches  (30.5  cm)  in  diameter  by  14  inches  (35.6 
cm)  tall.  The  front  portion  of  the  enclosure  shall  be  clear  from  the 
respirator  and  allow  free  movement  of  the  head  when  a  respirator  is 
worn.  An  enclosure  substantially  similar  to  the  3M  hood  assembly, 
parts  #  FT  14  and  #  FT  15  combined,  is  adequate. 

(2)  The  test  enclosure  shall  have  a  3/4-inch  (1.9  cm)  hole  in  front  of  the  test 
subject's  nose  and  mouth  area  to  accommodate  the  nebulizer  nozzle. 

(3)  The  test  subject  shall  don  the  test  enclosure.  Throughout  the 
threshold  screening  test,  the  test  subject  shall  breathe  through 
his  or  her  slightly  open  mouth  with  tongue  extended.  The  subject 
is  instructed  to  report  when  he/she  detects  a  bitter  taste. 


(4)  Using  a  DeVilbiss  Model  40  Inhalation  Medication  Nebulizer 
or  equivalent,  the  test  conductor  shall  spray  the  Threshold  Check 
Solution  into  the  enclosure.  This  Nebulizer  shall  be  clearly  marked 
to  distinguish  it  from  the  fit  test  solution  nebulizer. 

(5)  The  Threshold  Check  Solution  is  prepared  by  adding  13.5  milligrams 
of  Bitrex  to  100  ml  of  5%  salt  (NaCl)  solution  in  distilled  water. 

(6)  To  produce  the  aerosol,  the  nebulizer  bulb  is  firmly  squeezed  so 
that  the  bulb  collapses  completely,  and  is  then  released  and  allowed 
to  fully  expand. 

(7)  An  initial  ten  squeezes  are  repeated  rapidly  and  then  the  test 
subject  is  asked  whether  the  Bitrex  can  be  tasted.  If  the  test  sub- 
ject reports  tasting  the  bitter  taste  during  the  ten  squeezes,  the 
screening  test  is  completed.  The  taste  threshold  is  noted  as  ten 
regardless  of  the  number  of  squeezes  actually  completed. 

(8)  If  the  first  response  is  negative,  ten  more  squeezes  are  repeated 
rapidly  and  the  test  subject  is  again  asked  whether  the  Bitrex  is  tasted. 
If  the  test  subject  reports  tasting  the  bitter  taste  during  the  second  ten 
squeezes,  the  screening  test  is  completed.  The  taste  threshold  is  noted 
as  twenty  regardless  of  the  number  of  squeezes  actually  completed. 

(9)  If  the  second  response  is  negative,  ten  more  squeezes  are  repeated 
rapidly  and  the  test  subject  is  again  asked  whether  the  Bitrex  is 
tasted.  If  the  test  subject  reports  tasting  the  bitter  taste  during  the 
third  set  of  ten  squeezes,  the  screening  test  is  completed.  The  taste 
threshold  is  noted  as  thirty  regardless  of  the  number  of  squeezes 
actually  completed. 

(10)  The  test  conductor  will  take  note  of  the  number  of  squeezes 
required  to  solicit  a  taste  response. 

( 1 1 )  If  the  Bitrex  is  not  tasted  after  30  squeezes  (step  1 0) ,  the  test  subject 
is  unable  to  taste  Bitrex  and  may  not  perform  the  Bitrex  fit  test. 

(12)  If  a  taste  response  is  elicited,  the  test  subject  shall  be  asked  to 
take  note  of  the  taste  for  reference  in  the  fit  test. 

(13)  Correct  use  of  the  nebulizer  means  that  approximately  1  ml  of 
liquid  is  used  at  a  time  in  the  nebulizer  body. 

(14)  The  nebulizer  shall  be  thoroughly  rinsed  in  water,  shaken  to 
dry,  and  refilled  at  least  each  morning  and  afternoon  or  at  least 
every  four  hours. 

(b)  Bitrex  Solution  Aerosol  Fit  Test  Procedure. 

(1)  The  test  subject  may  not  eat.  drink  (except  plain  water),  smoke, 
or  chew  gum  for  15  minutes  before  the  test. 

(2)  The  fit  test  uses  the  same  enclosure  as  that  described  in 
4.  (a)  above. 

(3)  The  test  subject  shall  don  the  enclosure  while  wearing  the 
respirator  selected  according  to  section  I.  A.  of  this  appendix.  The 
respirator  shall  be  properly  adjusted  and  equipped  with  any  type 
particulate  filter(s). 

(4)  A  second  DeVilbiss  Model  40  Inhalation  Medication  Nebulizer  or 
equivalent  is  used  to  spray  the  fit  test  solution  into  the  enclosure. 
This  nebulizer  shall  be  clearly  marked  to  distinguish  it  from  the 
screening  test  solution  nebulizer. 

(5)  The  fit  test  solution  is  prepared  by  adding  337.5  mg  of  Bitrex  to 
200  ml  of  a  5%  salt  (NaCl)  solution  in  warm  water. 

(6)  As  before,  the  test  subject  shall  breathe  through  his  or  her  slightly 
open  mouth  with  tongue  extended,  and  be  instructed  to  report  if 
he/she  tastes  the  bitter  taste  of  Bitrex.. 

(7)  The  nebulizer  is  inserted  into  the  hole  in  the  front  of  the  enclosure 
and  an  initial  concentration  of  the  fit  test  solution  is  sprayed  into 
the  enclosure  using  the  same  number  of  squeezes  (either  10.  20  or 
30  squeezes)  based  on  the  number  of  squeezes  required  to  elicit  a 
taste  response  as  noted  during  the  screening  test. 

(8)  After  generating  the  aerosol,  the  test  subject  shall  be  instructed 
to  perform  the  exercises  in  section  I.  A.  14.  of  this  appendix. 

(9)  Every  30  seconds  the  aerosol  concentration  shall  be  replenished  us- 
ing one  half  the  number  of  squeezes  used  initially  (e.g.,  5.  10  or  15). 

(10)  The  test  subject  shall  indicate  to  the  test  conductor  if  at  any  time 
during  the  fit  test  the  taste  of  Bitrex  is  detected.  If  the  test  subject 
does  not  report  tasting  the  Bitrex.  the  test  is  passed. 
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Subpart  E — Personal  Protective  and  Life  Saving  Equipment 


11  I)  n  the  tas f  Bltrex  la  detected,  thi  in  Isdi  Factor) 

and  the  teal  la  failed  AdUTerenl  reaplratoi  thai!  be  tried  and  thi 

i.  .1  pro  edur  hn  ihold  ■<  n  i  nlng  and  in  ' 

5.  Irritant  Smoke  (Stannic  Chlonde)  Protocol 
i  hla  qualitative  in  teal  uai  i  the  In  Itatlnj 

produi  ed  b)  n  atannli  •  hlorlde  ventilation 
■moke  tube  to  detei  i  leakage  Into  the  reaplratoi 

(a)  General  Requirements  and  Precautions 
in  [he  reaplratoi  to  be  tested  ahall  be  equipped  with  high  effli  lencj 
particulate  all  [HEPA)  m  P100  series  Blterfs] 

(2]  i  >nh  stannic  chloride  unoke  tubea  shall  be  uaed  foi  tbla  protoi  ol 

(3)  No  form  of  teat  enclosure  oi  hood  fa  the  test  subject  shall  be  used 

in  i  in  smoke  can  be  Irritating  to  the  eyea,  lungs,  and  nasal  psnnngrn 
[he  test  conductor  shall  take  precautions  to  minimise  the  tesl  buI 
exposure  to  Irrttanl  smoke  Sensitivity  varies,  and  certain  Individuals 
may  respond  to  .>  greatei  degree  to  Irrttanl  smoke  <  an  shall  be  taken 
when  performing  the  sensitivity  screening  checks  that  determine  whether 

the  tesl  subject  can  detect  Irrttanl  smoke  to  use  onlj  the  minim 

amount  ol  smoke  necessary  to  elidl  a  response  Gram  the  test  subji  1 1 

(S)  The  Mi  tesl  shall  be  performed  In  an  area  with  adequate  ventilation 
in  prevent  exposure  ol  the  person  conducting  the  fit  test  oi  the  build  up 
ni  Irritant  smoke  In  the  general  atmosphere. 

(b)  Sensitivity  Screening  Check 
[he  person  to  in-  tested  must  demonstrate  his  oi  hei  ability  to  detect 
.i  weak  concentration  ni  the  Irritant  smoke. 

ill  rhe  teal  operator  shall  break  both  ends  of  a  ventilation  amoke  tube 
containing  stannic  chloride,  and  attach  one  end  ol  the  smoke  tube 
in  .i  low  Dow  air  pump  set  to  deliver  200  milliliters  per  minute,  or  an 
asptratoi  squeeze  bulb  Che  test  operator  shall  cover  the  other  end  of 
the  smoke  tube  with  a  shun  piece  of  tubing  to  prevent  potential  Injury 
from  the  lagged  end  ol  the  smoke  tube. 

(2)  The  tesl  operator  shall  advise  the  test  subject  thai  the  smoke  ran 
be  Irritating  to  the  eyes,  lungs,  and  nasal  passages  and  instruct  the 

subject  to  keep  his/her  eyes  closed  while  the  tesl  is  performed. 

(3]  The  lest  subject  shall  be  allowed  lo  smell  a  weak  concentration  of 
the  irritant  smoke  before  the  respirator  is  donned  to  become  familiar 
with  Its  Irritating  properties  and  to  determine  if  he/she  can  detect  the 
irritating  properties  of  the  smoke.  The  test  operator  shall  carefully  direct 
a  small  amount  ol  the  irritant  smoke  in  the  test  subject's  direction  to 
determine  that  he/she  can  detect  it. 

(c)  Irritant  Smoke  Fit  Test  Procedure 
( 1 1  The  person  being  fit  tested  shall  don  the  respirator  without  assis- 
tance, and  perform  the  required  user  seal  check(s). 

(2)  The  test  subject  shall  be  instructed  to  keep  his/her  eyes  closed. 

(3)  The  test  operator  shall  direct  the  stream  of  irritant  smoke  from  the 
smoke  tube  toward  the  faceseal  area  of  the  test  subject,  using  the  low 
Bow  pump  or  the  squeeze  bulb.  The  test  operator  shall  begin  at  least 

12  inches  from  the  facepiece  and  move  the  smoke  stream  around  the 
whole  perimeter  of  the  mask.  The  operator  shall  gradually  make  two 
more  passes  around  the  perimeter  of  the  mask,  moving  to  within  six 
inches  of  the  respirator. 

(4)  If  the  person  being  tested  has  not  had  an  involuntary  response 
and/or  detected  the  irritant  smoke,  proceed  with  the  test  exercises. 

(5)  The  exercises  identified  in  section  IJK.  14.  of  this  appendix  shall  be 
performed  by  the  test  subject  while  the  respirator  seal  is  being  continually 
challenged  by  the  smoke,  directed  around  the  perimeter  of  the  respirator 
at  a  distance  of  six  inches. 

(6)  If  the  person  being  fit  tested  reports  detecting  the  irritant  smoke 
at  any  time,  the  test  is  failed.  The  person  being  retested  must  repeat 
the  enUre  sensitivity  check  and  fit  test  procedure. 

(7)  Each  test  subject  passing  the  irritant  smoke  test  without  evidence 
of  a  response  (involuntary  cough.  irritaUon)  shall  be  given  a  second 
sensitivity  screening  check,  with  the  smoke  from  the  same  smoke 
tube  used  during  the  fit  test,  once  the  respirator  has  been  removed,  to 
determine  whether  he/she  still  reacts  to  the  smoke.  Failure  to  evoke 
a  response  shall  void  the  fit  test. 


(hi  it  a  i  roduced  during  this  sei  ond  sensitivity  check,  then 

the  m  I. 

C.  Quantitative  Fit  Test  (QNFT)  Protocols 
rhe  following  quandl  ng  procedures  have  been  demon 

■trated  to  be  acceptable  Quantitative  Attesting  using  a  non-haza 
test  aerosol  (such  as  com  oil,  polyethylene  glycol  400  |PEG  4001,  di  3 
ethyl  hexyl  sebacate  [DEHS|,  oi  sodium  chloride)  generated  n 
chamber,  and  employing  Instrumentation  to  quantity  the  in  ol  the 
reaplratoi   Quantitative  Bt  testing  using  ambient  aerosol  ai  the  teal 

ind  appropriate  tnatn TitaUon  (condensation  nui  lei  counter] 

in  quantify  the  reaplratoi  in.  Quantitative  in  testing  using  controlled 
negative  pressure  and  appropriate  Instrumentation  to  measure  thi 
volumetrii  leak  rati  ol  a  foi  eplece  to  quantify  the  respirator  mi 

1 .  General 
la  i  rhe  employei  shall  ensure  thai  persons  administering  QNFT  are  able 
to  calibrate  equipment  and  perform  tests  properly,  recognize  invalid 
alculate  in  (actors  properly  and  ensure  thai  lesi  equipment  is 

In  proper  working  in 

(b)  The  employer  shall  ensure  thai  QNFTequipmenl  is  kepi  clean,  and  is 
maintained  and  calibrated  according  to  the  manufacturer's  instructions 
so  as  in  operate  al  the  parameters  lor  which  II  was  designed. 

2.  Generated  Aerosol  Quantitative 
Fit  Testing  Protocol 
(a)  Apparatus. 

Ill  Instrumentation.  Aerosol  generation,  dilution,  and  measurement 
systems  using  particulates  (corn  oil,  polyethylene  glycol  400  (PEG 
400|.  di-2-ethyl  hexyl  sebacate  |DEHS]  or  sodium  chloride)  as  test 
aerosols  shall  be  used  for  quantitative  lit  testing. 

(2)  Test  chamber.  The  test  chamber  shall  be  large  enough  to  permit  all 
tesl  subjects  to  perform  freely  all  required  exercises  without  disturbing 
the  lesi  agenl  concentration  or  the  measurement  apparatus.  The  test 
chamber  shall  be  equipped  and  constructed  so  that  the  test  agent  is 
effectively  Isolated  from  the  ambient  air.  yet  uniform  In  concentraUon 
throughout  the  chamber. 

(3)  When  testing  air-purifying  respirators,  the  normal  filter  or  cartridge 
element  shall  be  replaced  with  a  high  efficiency  particulate  air  (HEPA) 
or  PI 00  series  filter  supplied  by  the  same  manufacturer. 

(4)  The  sampling  instrument  shall  be  selected  so  that  a  computer  record 
or  strip  chart  record  may  be  made  of  the  test  showing  the  rise  and  fall 
of  the  test  agent  concentration  with  each  inspiraUon  and  expiration  at 
fit  factors  of  at  least  2.000.  Integrators  or  computers  that  integrate  the 
amount  of  test  agent  penetration  leakage  into  the  respirator  for  each 
exercise  may  be  used  provided  a  record  of  the  readings  is  made. 

(5)  The  combination  of  substitute  air-purifying  elements,  test  agent 
and  test  agent  concentration  shall  be  such  that  the  test  subject  is  not 
exposed  in  excess  of  an  established  exposure  limit  for  the  test  agent 
at  any  Ume  during  the  testing  process,  based  upon  the  length  of  the 
exposure  and  the  exposure  limit  duraUon. 

(6)  The  sampling  port  on  the  test  specimen  respirator  shall  be  placed 
and  constructed  so  that  no  leakage  occurs  around  the  port  (e.g.,  where 
the  respirator  is  probed),  a  free  air  flow  is  allowed  into  the  sampling  line 
at  all  times,  and  there  is  no  interference  with  the  fit  or  performance  of 
the  respirator.  The  in-mask  sampling  device  (probe)  shall  be  designed 
and  used  so  that  the  air  sample  is  drawn  from  the  breathing  zone  of 
the  test  subject,  midway  between  the  nose  and  mouth  and  with  the 
probe  extending  into  the  facepiece  cavity  at  least  1  /4  inch. 

(7)  The  test  setup  shall  permit  the  person  administering  the  test  to 
observe  the  test  subject  inside  the  chamber  during  the  test. 

(8)  The  equipment  generating  the  test  atmosphere  shall  maintain  the 
concentraUon  of  test  agent  constant  to  within  a  10  percent  variation 
for  the  duration  of  the  test. 

(9)  The  time  lag  (interval  between  an  event  and  the  recording  of  the 
event  on  the  strip  chart  or  computer  or  integrator)  shall  be  kept  to  a 
minimum.  There  shall  be  a  clear  association  between  the  occurrence 
of  an  event  and  its  being  recorded. 

(10)  The  sampling  line  tubing  for  the  test  chamber  atmosphere  and 
for  the  respirator  sampling  port  shall  be  of  equal  diameter  and  of  the 
same  material.  The  length  of  the  two  lines  shall  be  equal. 
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(11)  The  exhaust  flow  from  the  test  chamber  shall  pass  through  an  ap- 
propriate filter  (i.e.,  high  efficiency  particulate  filter)  before  release. 

(12)  When  sodium  chloride  aerosol  is  used,  the  relative  humidity 
inside  the  test  chamber  shall  not  exceed  50  percent. 

(13)  The  limitations  of  instrument  detection  shall  be  taken  into  ac- 
count when  determining  the  fit  factor. 

(14)  Test  respirators  shall  be  maintained  in  proper  working  order 
and  be  inspected  regularly  for  deficiencies  such  as  cracks  or  miss- 
ing valves  and  gaskets. 

(b)  Procedural  Requirements. 

( 1 )  When  performing  the  initial  user  seal  check  using  a  positive  or  nega- 
tive pressure  check,  the  sampling  line  shall  be  crimped  closed  in  order 
to  avoid  air  pressure  leakage  during  either  of  these  pressure  checks. 

(2)  The  use  of  an  abbreviated  screening  QLFT  test  is  optional.  Such  a 
test  may  be  utilized  in  order  to  quickly  identify  poor  fitting  respirators 
that  passed  the  positive  and/or  negative  pressure  test  and  reduce 
the  amount  of  QNFT  time.  The  use  of  the  CNC  QNFT  instrument 
in  the  count  mode  is  another  optional  method  to  obtain  a  quick 
estimate  of  fit  and  eliminate  poor  fitting  respirators  before  going  on 
to  perform  a  full  QNFT. 

(3)  A  reasonably  stable  test  agent  concentration  shall  be  measured  in 
the  test  chamber  prior  to  testing.  For  canopy  or  shower  curtain  types 
of  test  units,  the  determination  of  the  test  agent's  stability  may  be 
established  after  the  test  subject  has  entered  the  test  environment. 

(4)  Immediately  after  the  subject  enters  the  test  chamber,  the  test  agent 
concentration  inside  the  respirator  shall  be  measured  to  ensure  that 
the  peak  penetration  does  not  exceed  5  percent  for  a  half  mask  or  1 
percent  for  a  full  facepiece  respirator. 

(5)  A  stable  test  agent  concentration  shall  be  obtained  prior  to  the 
actual  start  of  testing. 

(6)  Respirator  restraining  straps  shall  not  be  over-tightened  for  test- 
ing. The  straps  shall  be  adjusted  by  the  wearer  without  assistance 
from  other  persons  to  give  a  reasonably  comfortable  fit  typical  of 
normal  use.  The  respirator  shall  not  be  adjusted  once  the  fit  test 
exercises  begin. 

(7)  The  test  shall  be  terminated  whenever  any  single  peak  penetration 
exceeds  5  percent  for  half  masks  and  1  percent  for  full  facepiece 
respirators.  The  test  subject  shall  be  refitted  and  retested. 

(8)  Calculation  of  fit  factors. 

(i)  The  fit  factor  shall  be  determined  for  the  quantitative  fit  test  by 
taking  the  ratio  of  the  average  chamber  concentration  to  the  concen- 
tration measured  inside  the  respirator  for  each  test  exercise  except 
the  grimace  exercise. 

(ii)  The  average  test  chamber  concentration  shall  be  calculated  as  the 
arithmetic  average  of  the  concentration  measured  before  and  after 
each  test  (i.e..  7  exercises)  or  the  arithmetic  average  of  the  concen- 
tration measured  before  and  after  each  exercise  or  the  true  average 
measured  continuously  during  the  respirator  sample. 

{ill)  The  concentration  of  the  challenge  agent  inside  the  respirator 
shall  be  determined  by  one  of  the  following  methods: 

(A)  Average  peak  penetration  method  means  the  method  of  determining 
test  agent  penetration  into  the  respirator  utilizing  a  strip  chart  re- 
corder, integrator,  or  computer.  The  agent  penetration  is  determined 
by  an  average  of  the  peak  heights  on  the  graph  or  by  computer  in- 
tegration, for  each  exercise  except  the  grimace  exercise.  Integrators 
or  computers  that  calculate  the  actual  test  agent  penetration  into 
the  respirator  for  each  exercise  will  also  be  considered  to  meet  the 
requirements  of  the  average  peak  penetration  method. 

(B)  Maximum  peak  penetration  method  means  the  method  of  de- 
termining test  agent  penetration  in  the  respirator  as  determined  by 
strip  chart  recordings  of  the  test.  The  highest  peak  penetration  for 
a  given  exercise  is  taken  to  be  representative  of  average  penetration 
into  the  respirator  for  that  exercise. 

(C)  Integration  by  calculation  of  the  area  under  the  individual  peak 
for  each  exercise  except  the  grimace  exercise.  This  includes  comput- 
erized integration. 


(D)  The  calculation  of  the  overall  fit  factor  using  individual  exer- 
cise fit  factors  involves  first  converting  the  exercise  fit  factors  to 
penetration  values,  determining  the  average,  and  then  converting 
that  result  back  to  a  fit  factor.  This  procedure  is  described  in  the 
following  equation: 


Overall  Fit  Factor   n 


Number  of  exercises 


l/ff,+  l/ft,+  l/ff3  +  l/ff,+  l/iT,+  l/ft,+  l/ff7+  1/ff, 

Where  ff,.  ff2.  ff3.  etc.  are  the  fit  factors  for  exercises  1,  2,  3.  etc. 

(9)  The  test  subject  shall  not  be  permitted  to  wear  a  half  mask  or 
quarter  facepiece  respirator  unless  a  minimum  fit  factor  of  100  is 
obtained,  or  a  full  facepiece  respirator  unless  a  minimum  fit  factor 
of  500  is  obtained. 

(10)  Filters  used  for  quantitative  fit  testing  shall  be  replaced  when- 
ever increased  breathing  resistance  is  encountered,  or  when  the  test 
agent  has  altered  the  integrity  of  the  filter  media. 

3.  Ambient  aerosol  condensation  nuclei  counter 
(CNC)  quantitative  fit  testing  protocol. 
The  ambient  aerosol  condensation  nuclei  counter  (CNC)  quantitative  fit 
testing  (Portacount™  )  protocol  quantitatively  fit  tests  respirators  with 
the  use  of  a  probe.  The  probed  respirator  is  only  used  for  quanti- 
tative fit  tests.  A  probed  respirator  has  a  special  sampling  device, 
installed  on  the  respirator,  that  allows  the  probe  to  sample  the  air 
from  inside  the  mask.  A  probed  respirator  is  required  for  each  make, 
style,  model,  and  size  that  the  employer  uses  and  can  be  obtained 
from  the  respirator  manufacturer  or  distributor.  The  CNC  instrument 
manufacturer.  TSI  Inc..  also  provides  probe  attachments  (TSI  sam- 
pling adapters)  that  permit  fit  testing  in  an  employee's  own  respirator. 
A  minimum  fit  factor  pass  level  of  at  least  100  is  necessary  for  a  half- 
mask  respirator  and  a  minimum  fit  factor  pass  level  of  at  least  500  is 
required  for  a  full  facepiece  negative  pressure  respirator.  The  entire 
screening  and  testing  procedure  shall  be  explained  to  the  test  subject 
prior  to  the  conduct  of  the  screening  test. 

(a)  Portacount  Fit  Test  Requirements.  (1)  Check  the  respirator  to 
make  sure  the  sampling  probe  and  line  are  properly  attached  to  the 
facepiece  and  that  the  respirator  is  fitted  with  a  particulate  filter 
capable  of  preventing  significant  penetration  by  the  ambient  particles 
used  for  the  fit  test  (e.g..  NIOSH  42  CFR  84  series  100.  series  99.  or 
series  95  particulate  filter)  per  manufacturer's  instruction. 

(2)  Instruct  the  person  to  be  tested  to  don  the  respirator  for  five 
minutes  before  the  fit  test  starts.  This  purges  the  ambient  particles 
trapped  inside  the  respirator  and  permits  the  wearer  to  make  certain 
the  respirator  is  comfortable.  This  individual  shall  already  have  been 
trained  on  how  to  wear  the  respirator  properly. 

(3)  Check  the  following  conditions  for  the  adequacy  of  the  respira- 
tor fit:  Chin  properly  placed:  Adequate  strap  tension,  not  overly 
tightened;  Fit  across  nose  bridge:  Respirator  of  proper  size  to  span 
distance  from  nose  to  chin;  Tendency  of  the  respirator  to  slip:  Self- 
observation  in  a  mirror  to  evaluate  fit  and  respirator  position. 

(4)  Have  the  person  wearing  the  respirator  do  a  user  seal  check.  If 
leakage  is  detected,  determine  the  cause.  If  leakage  is  from  a  poorly 
fitting  facepiece.  try  another  size  of  the  same  model  respirator,  or 
another  model  of  respirator. 

(5)  Follow  the  manufacturer's  instructions  for  operating  the  Porta- 
count and  proceed  with  the  test. 

(6)  The  test  subject  shall  be  instructed  to  perform  the  exercises  in 
section  I.  A.  14.  of  this  appendix. 

(7)  After  the  test  exercises,  the  test  subject  shall  be  questioned  by 
the  test  conductor  regarding  the  comfort  of  the  respirator  upon 
completion  of  the  protocol.  If  it  has  become  unacceptable,  another 
model  of  respirator  shall  be  tried. 

(b)  Portacount  Test  Instrument. 

(1)  The  Portacount  will  automatically  stop  and  calculate  the  overall 
fit  factor  for  the  entire  set  of  exercises.  The  overall  fit  factor  is  what 
counts.  The  Pass  or  Fail  message  will  indicate  whether  or  not  the  test 
was  successful.  If  the  test  was  a  Pass,  the  fit  test  is  over. 

(2)  Since  the  pass  or  fail  criterion  of  the  Portacount  is  user  pro- 
grammable, the  test  operator  shall  ensure  that  the  pass  or  fail 
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(3)  A  record  ol  li  i"  be  kepi  on  file,  asaumlng  the  Bl  teal 

waa  sin  i  eaaful    i  in  hi  ord  must  contain  the  teal  nibjei  t'a  name; 

overall  Bl  factor;  make,  lei,  ityle,  and  state  "i  reaplratoi  uaed; 

and  dati  tested 

4.  Controlled  negative  pressure  (CNP) 
quantitative  fit  testing  protocol. 
i  in  CNF  i ii  ■  in  I,  "i  provides  an  alternative  to  aerosol  m  lest  methods, 
i  in- 1  Mr  in  teal  method  technology  Is  based  on  <  from  a 

temporarily  sealed  reaplratoi  faceplece  to  generate  and  then  maintain 
him  pressure  Inside  the  faceplece  [he  rate  ol  .iii  ex 
haual  Is  controlled  so  thai  ■>  constanl  negative  pressure  la  maintained 
In  the  rrspint  i  M  during  the  fll  teal  The  level  <>i  pn-ssun-  is  si-lei  i.  -.i  i,, 
replicate  the  mean  Inspiratory  pressure  thai  causes  leakage  into  the 
respirator  under  normal  use  conditions.  With  pressure  held  constant, 
.in  Bow  mil  "I  the  iispii.it.n  is  equal  to  ■ « 1 1  flow  Into  the  reap 
therefore,  measuremenl  i>i  the  exhaust  sin. mi  thai  is  requli 
hold  the  pressure  In  the  temporarily  sealed  reaplratoi  i  onstanl  yields 
.i  dlrecl  measure  of  leakage  air  flow  Into  the  respirator.  The  CNP  t  ■  r 
lest  method  measures  leak  rates  through  the  faceplece  as  a  method 
for  determining  the  faceplece  lit  lor  negative  pressure  respirators,  1 1»- 

milium  iii.iiiul.ii  turer  Occupational  Health  Dynamics  ol  Hit 
mingham,  Alabama  also  provides  attachments  (sampling  manifolds) 
thai  replace  the  Biter  cartridges  to  permit  lit  testing  in  an  employee's 
own  respirator.  To  perform  the  test,  the  n-si  subject  rinses  his  or  her 
mouth  and  holds  his/her  breath,  after  which  an  air  pump  removes 
air  from  the  respirator  faceplece  at  a  pre-selected  constant  pressure. 
I  he  faceplece  lit  is  expressed  as  the  leak  rate  through  the  faceplece. 
expressed  as  milliliters  per  minute.  The  quality  and  validity  of  the 
CNP  fit  tesls  are  determined  by  the  degree  to  which  the  in-mask  pres- 
sure tracks  the  test  pressure  during  the  system  measuremenl  time 
of  approximately  five  seconds.  Instantaneous  feedback  in  the  form  of 
a  real-time  pressure  trace  of  the  in-mask  pressure  is  provided  and 
used  to  determine  test  validity  and  quality.  A  minimum  fit  factor  pass 
level  of  100  is  necessary  for  a  half- mask  respirator  and  a  minimum 
lit  factor  of  at  least  500  is  required  for  a  full  facepiece  respirator.  The 
entire  screening  and  testing  procedure  shall  be  explained  to  the  test 
subject  prior  to  the  conduct  of  the  screening  test. 

(a)  CNP  Fit  Test  Requirements. 

(1)  The  instrument  shall  have  a  non-adjustable  test  pressure  of  15.0 
mm  water  pressure. 

(2)  The  CNP  system  defaults  selected  for  test  pressure  shall  be  set  at 
-15  mm  of  water  (-0.58  inches  of  water)  and  the  modeled  inspiratory 
How  rate  shall  be  53.8  liters  per  minute  for  performing  fit  tests. 

Note:  CNP  systems  have  built-in  capability  to  conduct  fit  testing  that 
is  specific  to  unique  work  rate.  mask,  and  gender  situations  that  might 
apply  in  a  specific  workplace.  Use  of  system  default  values,  which  were 
selected  to  represent  respirator  wear  with  medium  cartridge  resistance 
at  a  low-moderate  work  rate,  will  allow  inter-test  comparison  of  the 
respirator  fit.) 

(3)  The  individual  who  conducts  the  CNP  fit  testing  shall  be  thoroughly 
trained  to  perform  the  test. 

(4)  The  respirator  filter  or  cartridge  needs  to  be  replaced  with  the  CNP 
test  manifold.  The  inhalation  valve  downstream  from  the  manifold 
either  needs  to  be  temporarily  removed  or  propped  open. 

(5)  The  employer  must  train  the  test  subject  to  hold  his  or  her  breath 
for  at  least  10  seconds. 

(6)  The  test  subject  must  don  the  test  respirator  without  any  assistance 
from  the  test  administrator  who  is  conducting  the  CNP  fit  test.  The  respira- 
tor must  not  be  adjusted  once  the  fit-test  exercises  begin.  Any  adjustment 
voids  the  test,  and  the  test  subject  must  repeat  the  fit  test. 

(7)  The  QNFT  protocol  shall  be  followed  according  to  section  I.  C.  1. 
of  this  appendix  with  an  exception  for  the  CNP  test  exercises. 

fb)  CNP  Test  Exercises. 

11)  Normal  breathing.  In  a  normal  standing  position,  without  talking, 
the  subject  shall  breathe  normally  for  1  minute.  After  the  normal 
breathing  exercise,  the  subject  needs  to  hold  head  straight  ahead  and 
hold  his  or  her  breath  for  10  seconds  during  the  test  measurement. 


p  i,i,  athing;   in  a  normal  standing  position   the  njbja  i  shall 
breathi  slowh  and  deeply  (ba   i  minute,  being  careful  not  to  hypei 
ventilate  Alta  the  deep  breathing  i  icen  lee,  the  subjei  i  '•hail  hold  his 
oi  in  i  head  straight  ahead  and  hold  his  a  hei  breath  for  10  seconds 
during  ti  si  measurement 

(S)  Turning  head  aide  to  aide.  Standing  In  place  the  subject  shall  slowly 
turn  hie  oi  hei  head  from  sid,-  to  side  between  the  extreme  positions 
mi  each  side  for  i  minuti    rhe  head  shall  be  held  at  each  extreme 

m ,-iii.iiiiv  so  the  aubjei  t  <  an  inhale  al  eai  h  side  Alter  the  turning 

head  side  in  side  exen  lae,  the  subject  needs  to  hold  head  lull  lefl  and 
hold  his  ni  in  i  breath  foi  io  seconds  during  tesi  measurement  Next. 

the  siili|e,  I  needs  in  In, lil  head  lull  rluhl  and  hold  his  or  her  breath 

■  I  mills  during  lest  measuremenl 

(4)  Moving  head  up  and  down.  Standing  In  plat  e,  the  subject  shall 
slowly  move  his  oi  hei  head  Up  and  down  for  1  minute.  The  suh|- 
shall  lie  instrui  ted  to  Inhale  in  the  up  position  (I.e..  when  looklrm 
toward  I  he  celling).  Alter  the  moving  head  up  and  down  exercise. 
the  subject  shall  hold  his  or  her  head  full  up  and  hold  his  or  her 
breath  lor  10  seconds  during  test  measurement.  Next,  the  subject 
shall  hold  his  or  her  head  full  down  and  hold  his  or  her  breath  for 
10  seconds  during  test  measurement. 

(5)  Talking.  The  subject  shall  talk  out  loud  slowly  and  loud  enough  so 
as  to  be  heard  clearly  by  the  test  conductor.  The  subject  can  read  from 
a  prepared  text  such  as  the  Rainbow  Passage,  count  backward  from 
100.  or  recite  a  memorized  poem  or  song  for  1  minute.  After  the  talking 
exercise,  the  subject  shall  hold  his  or  her  head  straight  ahead  and  hold 
his  or  her  breath  for  1 0  seconds  during  the  test  measurement. 

(6)  Grimace.  The  test  subject  shall  grimace  by  smiling  or  frowning  for 
15  seconds. 

(7)  Bending  Over.  The  test  subject  shall  bend  at  the  waist  as  if  he  or 
she  were  to  touch  his  or  her  toes  for  1  minute.  Jogging  in  place  shall  be 
substituted  for  this  exercise  in  those  test  environments  such  as  shroud- 
type  QNFT  units  that  prohibit  bending  at  the  waist.  After  the  bending 
over  exercise,  the  subject  shall  hold  his  or  her  head  straight  ahead  and 
hold  his  or  her  breath  for  10  seconds  during  the  test  measurement. 

(8)  Norma]  Breathing.  The  test  subject  shall  remove  and  re-don  the 
respirator  within  a  one-minute  period.  Then,  in  a  normal  standing  po- 
sition, without  talking,  the  subject  shall  breathe  normally  for  1  minute. 
After  the  normal  breathing  exercise,  the  subject  shall  hold  his  or  her 
head  straight  ahead  and  hold  his  or  her  breath  for  10  seconds  during 
the  test  measurement.  After  the  test  exercises,  the  test  subject  shall 
be  questioned  by  the  test  conductor  regarding  the  comfort  of  the  respi- 
rator upon  completion  of  the  protocol.  If  it  has  become  unacceptable, 
another  model  of  a  respirator  shall  be  tried. 

(c)  CNP  Test  Instrument. 

(1)  The  test  instrument  must  have  an  effective  audio-warning  device,  or 
a  visual-warning  device  in  the  form  of  a  screen  tracing,  that  indicates 
when  the  test  subject  fails  to  hold  his  or  her  breath  during  the  test. 
The  test  must  be  terminated  and  restarted  from  the  beginning  when 
the  test  subject  falls  to  hold  his  or  her  breath  during  the  test.  The  test 
subject  then  may  be  refitted  and  retested. 

(2)  A  record  of  the  test  shall  be  kept  on  file,  assuming  the  fit  test 
was  successful.  The  record  must  contain  the  test  subject's  name: 
overall  fit  factor;  make,  model,  style  and  size  of  respirator  used: 
and  date  tested. 

5.  Controlled  negative  pressure  (CNP) 
REDON  quantitative  fit  testing  protocol. 

(a)  When  administering  this  protocol  to  test  subjects,  employers  must  comply 
with  the  requirements  specified  in  paragraphs  (a)  and  (c)  of  Part  I.C.4  of 
this  appendix  ("Controlled  negative  pressure  (CNP)  quantitative  fit  testing 
protocol"),  as  well  as  use  the  test  exercises  described  below  in  paragraph 

(b)  of  this  protocol  instead  of  the  test  exercises  specified  in  paragraph  (b) 
of  Part  I.C.4  of  this  appendix. 

(b)  Employers  must  ensure  that  each  test  subject  being  fit  tested  using  this 
protocol  follows  the  exercise  and  measurement  procedures,  including  the 
order  of  administration,  described  below  in  Table  A- 1  of  this  appendix. 

(c)  After  completing  the  test  exercises,  the  test  administrator  must  ques- 
tion each  test  subject  regarding  the  comfort  of  the  respirator.  When  a  test 
subject  states  that  the  respirator  is  unacceptable,  the  employer  must 
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ensure  that  the  test  administrator  repeats  the  protocol  using  another 
respirator  model. 

(d)  Employers  must  determine  the  overall  fit  factor  for  each  test  subject 
by  calculating  the  harmonic  mean  of  the  fit  testing  exercises  as  follows: 


Overall  Fit  Factor  = 


N 


[1/FF1+  1/FF2+...  1/FFN] 


Where: 

N  =  The  number  of  exercises: 

FF1  =  The  fit  factor  for  the  first  exercise; 

FF2  =  The  fit  factor  for  the  second  exercise:  and 

FFN  =  The  fit  factor  for  the  nth  exercise 

TABLE  A-1.— CNP  REDON  QUANTITATIVE 
FIT  TESTING  PROTOCOL 


Exercises1" 


Exercise  procedure 


Measurement  procedure 


Facing  Forward 


Bending  Over 


Head  Shaking 


Stand  and  breathe  nor- 
mally, without  talking, 
for  30  seconds. 
Bend  at  the  waist,  as  if 
going  to  touch  his  or  her 
toes,  for  30  seconds. 
For  about  three  seconds, 
shake  head  back  and  forth 
vigorously  several  times 
while  shouting. 

Remove  the  respirator 
mask,  loosen  all  facepiece 
straps,  and  then  redon  the 
respirator  mask. 
Remove  the  respirator 
mask,  loosen  all  facepiece 
straps,  and  then  redon  the 
respirator  mask  again. 


Face  forward,  while 

holding  breath  for  10 

seconds. 

Face  parallel  to  the  floor. 

while  holding  breath  for 

10  seconds 

Face  forward,  while 

holding  breath  for  10 

seconds. 


Face  forward,  while 
holding  breath  for  10 
seconds. 

Face  forward,  while 
holding  breath  for  10 
seconds. 


1  Exercises  are  listed  in  the  order  in  which  they  are  to  be  administered. 


Part  II.  New  Fit  Test  Protocols 

A.  Any  person  may  submit  to  OSHA  an  application  for  approval 
of  a  new  fit  test  protocol.  If  the  application  meets  the  following 
criteria.  OSHA  will  initiate  a  rulemaking  proceeding  under  sec- 
tion 6(b)(7)  of  the  OSH  Act  to  determine  whether  to  list  the  new 
protocol  as  an  approved  protocol  in  this  Appendix  A. 

B.  The  application  must  include  a  detailed  description  of  the  proposed 
new  fit  test  protocol.  This  application  must  be  supported  by  either: 

1.  A  test  report  prepared  by  an  independent  government  research 
laboratory  le.g..  Lawrence  Livermore  National  Laboratory.  Los  Ala- 
mos National  Laboratory,  the  National  Institute  for  Standards  and 
Technology)  stating  that  the  laboratory  has  tested  the  protocol  and 
had  found  it  to  be  accurate  and  reliable;  or 

2.  An  article  that  has  been  published  in  a  peer-reviewed  industrial 
hygiene  journal  describing  the  protocol  and  explaining  how  test  data 
support  the  protocol's  accuracy  and  reliability. 

C.  If  OSHA  determines  that  additional  information  is  required  before 
the  Agency  commences  a  rulemaking  proceeding  under  this  sec- 
tion. OSHA  will  so  notify  the  applicant  and  afford  the  applicant  the 
opportunity  to  submit  the  supplemental  information.  Initiation  of 
a  rulemaking  proceeding  will  be  deferred  until  OSHA  has  received 
and  evaluated  the  supplemental  information. 

APPENDIX  B-1  TO  §1910.134— USER  SEAL  CHECK 
PROCEDURES  (MANDATORY) 

The  individual  who  uses  a  tight  fitting  respirator  is  to  perform  a  user 
seal  check  to  ensure  that  an  adequate  seal  is  achieved  each  time 
the  respirator  is  put  on.  Either  the  positive  and  negative  pressure 
checks  listed  in  this  appendix,  or  the  respirator  manufacturer's  rec- 
ommended user  seal  check  method  shall  be  used.  User  seal  checks 
are  not  substitutes  for  qualitative  or  quantitative  fit  tests. 


/.  Facepiece  Positive  and/or 
Negative  Pressure  Checks 

A.  Positive  pressure  check.  Close  off  the  exhalation  valve  and  exhale 
gently  into  the  facepiece.  The  face  fit  is  considered  satisfactory  if  a 
slight  positive  pressure  can  be  built  up  inside  the  facepiece  without 
any  evidence  of  outward  leakage  of  air  at  the  seal.  For  most  respi- 
rators this  method  of  leak  testing  requires  the  wearer  to  first  remove 
the  exhalation  valve  cover  before  closing  off  the  exhalation  valve  and 
then  carefully  replacing  it  after  the  test. 

B.  Negative  pressure  check.  Close  off  the  inlet  opening  of  the  can- 
ister or  cartridge(s)  by  covering  with  the  palm  of  the  hand(s)  or  by 
replacing  the  filter  seal(s).  inhale  gently  so  that  the  facepiece  col- 
lapses slightly,  and  hold  the  breath  for  ten  seconds.  The  design  of 
the  inlet  opening  of  some  cartridges  cannot  be  effectively  covered 
with  the  palm  of  the  hand.  The  test  can  be  performed  by  covering 
the  inlet  opening  of  the  cartridge  with  a  thin  latex  or  nitrile  glove. 
If  the  facepiece  remains  in  its  slightly  collapsed  condition  and  no 
inward  leakage  of  air  is  detected,  the  tightness  of  the  respirator  is 
considered  satisfactory. 

//.  Manufacturer's  Recommended 
User  Seal  Check  Procedures 
The  respirator  manufacturer's  recommended  procedures  for 
performing  a  user  seal  check  may  be  used  instead  of  the  positive 
and/or  negative  pressure  check  procedures  provided  that  the 
employer  demonstrates  that  the  manufacturer's  procedures  are 
equally  effective. 

APPENDIX  B-2  TO  §1910.134— RESPIRATOR   » 
CLEANING  PROCEDURES  (MANDATORY) 

These  procedures  are  provided  for  employer  use  when  cleaning 
respirators.  They  are  general  in  nature,  and  the  employer  as  an 
alternative  may  use  the  cleaning  recommendations  provided  by  the 
manufacturer  of  the  respirators  used  by  their  employees,  provided 
such  procedures  are  as  effective  as  those  listed  here  in  Appendix 
B-2.  Equivalent  effectiveness  simply  means  that  the  procedures 
used  must  accomplish  the  objectives  set  forth  in  Appendix  B-2. 
i.e..  must  ensure  that  the  respirator  is  properly  cleaned  and  dis- 
infected in  a  manner  that  prevents  damage  to  the  respirator  and 
does  not  cause  harm  to  the  user. 

/.  Procedures  for  Cleaning  Respirators 

A.  Remove  filters,  cartridges,  or  canisters.  Disassemble  facepieces 
by  removing  speaking  diaphragms,  demand  and  pressure-demand 
valve  assemblies,  hoses,  or  any  components  recommended  by  the 
manufacturer.  Discard  or  repair  any  defective  parts. 

B.  Wash  components  in  warm  (43  °C  [110  °F]  maximum)  water 
with  a  mild  detergent  or  with  a  cleaner  recommended  by  the  man- 
ufacturer. A  stiff  bristle  (not  wire)  brush  may  be  used  to  facilitate 
the  removal  of  dirt . 

C.  Rinse  components  thoroughly  in  clean,  warm  (43  'C  11 10  F] 
maximum),  preferably  running  water.  Drain. 

D.  When  the  cleaner  used  does  not  contain  a  disinfecting  agent, 
respirator  components  should  be  immersed  for  two  minutes  in  one 
of  the  following: 

1 .  Hypochlorite  solution  (50  ppm  of  chlorine)  made  by  adding  ap- 
proximately one  milliliter  of  laundry  bleach  to  one  liter  of  water  at 
43°C(110°F):  or. 

2.  Aqueous  solution  of  iodine  (50  ppm  iodine)  made  by  adding  ap- 
proximately 0.8  milliliters  of  tincture  of  iodine  (6-8  grams  ammonium 
and/or  potassium  iodide/ 100  cc  of  45%  alcohol)  to  one  liter  of  water 
at  43   C  (110  :F);or. 

3.  Other  commercially  available  cleansers  of  equivalent  disinfectant 
quality  when  used  as  directed,  if  their  use  is  recommended  or  ap- 
proved by  the  respirator  manufacturer. 

E.  Rinse  components  thoroughly  in  clean,  warm  (43  °C  [1 10  °F| 
maximum),  preferably  running  water.  Drain.  The  importance 
of  thorough  rinsing  cannot  be  overemphasized.  Detergents  or 
disinfectants  that  dry  on  facepieces  may  result  in  dermatitis.  In 
addition,  some  disinfectants  may  cause  deterioration  of  rubber  or 
corrosion  of  metal  parts  if  not  completely  removed. 


142 


Subpart  E— Personal  Protective  and  Life  Saving  Equipment 
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facepleci    n  plai  In  ind  <  anlsters 

where  nei  easarj 

ii    real  the  reapirmtoi  to  ensure  thai  aO  oomponenta  woi  k  property 

APPENDIX  C  TO  §1910.134:  OSHA  RESPIRATOR 
MEDICAL  EVALUATION  QUESTIONNAIRE 
(MANDATORY) 

APPENDIX  D  TO  §1910.134— {MANDATORY) 
INFORMATION  FOR  EMPLOYEES  USING 
RESPIRATORS  WHEN  NOT  REQUIRED 
UNDER  THE  STANDARD 

Respirators  are  an  i  (Tective  method  ol  protei  i against  designated 

hazards  when  properlj  selected  and  worn  Respirator  use  Is  encoui 
aged,  even  when  exposures  are  below  the  exposure  limit,  to  provide 

an  additional  level  ol  comforl  and  protei  i (bi  workers.  However,  ii 

,i  respirator  Is  used  Improperly  or  nol  kepi  clean,  the  rr-.pir.iini  itaell 
can  become  a  hazard  to  the  worker.  Sometimes,  workers y 

respirators  to  avoid  exposures  lo  hazards,  even  II  lire  amount  ol  Ira/ 
anions  subslani  e  does  nol  exceed  the  limits  set  by  OSHA  standards. 
ii  your  employer  provides  respirators  for  your  voluntary  use.  of  If  you 
provide  your  own  respirator,  you  need  to  take  certain  precautions  to 
In-  sine  thai  lire  respirator  itself  does  not  present  a  hazard. 

You  should  do  the  following: 

I     Read  and  heed  all  Instructions  provided  by  the  manufacturer  on 

use.  maintenance,  cleaning  and  care,  and  warnings  regarding  the 
respirators  limitations. 

2.  Choose  respirators  certified  for  use  to  protect  against  the  contami- 
nant ol  concern.  NIOSH.  the  National  Institute  for  Occupational  Safety 
and  Health  of  the  U.S.  Department  of  Health  and  Human  Services. 
certifies  respirators.  A  label  or  statement  of  certification  should  ap- 
pear on  the  respirator  or  respirator  packaging.  It  will  tell  you  what  the 
respirator  is  designed  for  and  how  much  it  will  protect  you. 

3.  Do  not  wear  your  respirator  into  atmospheres  containing  contami- 
nants for  which  your  respirator  is  not  designed  to  protect  against.  For 
example,  a  respirator  designed  to  filter  dust  particles  will  not  protect  you 
againsl  gases,  vapors,  or  very  small  solid  particles  of  fumes  or  smoke. 

4.  Keep  track  of  your  respirator  so  that  you  do  not  mistakenly  use 
someone  else's  respirator. 

[63  FR  1270.  Jan.  8.  1998;  63  FR  20098.  20099.  Apr.  23.  1998] 

§1926.104  Safety  belts,  lifelines,  and  lanyards. 

1 926. 1 04(a)  Lifelines,  safety  belts,  and  lanyards  shall  be  used  only  for  employee 
safeguarding.  Any  lifeline,  safety  belt,  or  lanyard  actually  subjected  to  in-service 
loading,  as  distinguished  from  static  load  testing,  shall  be  immediately  removed 
from  service  and  shall  not  be  used  again  for  employee  safeguarding. 

1926.104(b)  Lifelines  shall  be  secured  above  the  point  of  operation  to  an 
anchorage  or  structural  member  capable  of  supporting  a  minimum  dead 
weight  of  5,400  pounds. 

1926.104(c)  Lifelines  used  on  rock-scaling  operations,  or  in  areas  where 
the  lifeline  may  be  subjected  to  cutting  or  abrasion,  shall  be  a  minimum  of 
7/8-inch  wire  core  manila  rope.  For  all  other  lifeline  applications,  a  min- 
imum of  3/4-inch  manila  or  equivalent,  with  a  minimum  breaking  strength 
of  5.400  pounds,  shall  be  used. 

1926.104(d)  Safety  belt  lanyard  shall  be  a  minimum  of  1/2-inch  nylon,  or 
equivalent,  with  a  maximum  length  to  provide  for  a  fall  of  no  greater  than 
6  feet.  The  rope  shall  have  a  nominal  breaking  strength  of  5.400  pounds. 

1926.104(e)  All  safety  belt  and  lanyard  hardware  shall  be  drop  forged  or 
pressed  steel,  cadmium  plated  in  accordance  with  type  1 .  Class  B  plating 
specified  in  Federal  Specification  QQ-P-416.  Surface  shall  be  smooth  and 
free  of  sharp  edges. 


1926.104(f)  All  tafet}  bell  and  lanyard  hardware  except  rivets  shall  t><- 
i  apable  at  wlthstandlnga  tensile  loading  ol  4.000  pounds  without  i  mi  king. 

>il',,  oi  i ak tug  a  permanent  di  formation 

§1926.105  Safety  nets. 
1926.105(a)  Safety  nets  shall  be  provided  when  workplai  i    an  man  than 
l  above  the  ground  oi  watei  surface,  or  othei  surfaces  where  Uv  use 
ol  ladders,  scaffolds,  catch  platforms,  temporary  Doors   safety  lines,  or 
safety  belts  is  imprai  Hi  al 

1926.105(b)  wi iafet)  n,  i  protei  ban  is  required  by  this  part,  operations 

Shall  nol  I"    Undertaken  until  the  net  is  In  plai  e  ,nu|  has  l«-.ri  tested 

1926.105(c)(1)  Nits  shall  extend  8  teet  beyond  the  edge  ol  die  work  sur 
race  where  employees  are  exposed  and  shall  be  Installed  as  dose  under 

ill.  WOI  k  sin  I. ii  e  as  pnu  in  al  Inn  in  no  i  aSC  iiiun-  than  25  leet  below  such 
work  Surface.  Nets  shall  be  hung  with  Slllllt  lenl  I  I'  ararn  e  lo  prevent  user's 
Contact  Willi  the  surfaces  or  structures  below.  Sm  h  clearances  shall  be 

determined  by  impact  load  testing 

1926.105(c)(2)  It  Is  Intended  that  only  one  level  of  nets  be  required  lor 
bridge  const  ruction. 

1926.105(d)  The  mesh  size  of  nets  shall  not  exceed  6  Inches  by  6  Inches. 
All  new  nets  shall  meet  accepted  performance  standards  of  17.500  foot- 
pounds minimum  Impact  resistance  as  determined  and  certified  by  the 
manufacturers,  and  shall  bear  a  label  of  proof  test.  Edge  ropes  shall  provide 
a  minimum  breaking  strength  of  5.000  pounds. 

1926.105(e)  Forged  steel  safety  hooks  or  shackles  shall  be  used  to  fasten 
the  net  to  its  supports. 

1926.105(f)  Connections  between  net  panels  shall  develop  the  full  strength 
of  the  net. 

§1926.106  Working  over  or  near  water. 

1926.106(a)  Employees  working  over  or  near  water,  where  the  danger  of 
drowning  exists,  shall  be  provided  with  U.S.  Coast  Guard-approved  life 
jacket  or  buoyant  work  vests. 

1926.106(b)  Prior  to  and  after  each  use.  the  buoyant  work  vests  or  life 
preservers  shall  be  inspected  for  defects  which  would  alter  their  strength 
or  buoyancy.  Defective  units  shall  not  be  used. 

1926.106(c)  Ring  buoys  with  at  least  90  feet  of  line  shall  be  provided  and 
readily  available  for  emergency  rescue  operations.  Distance  between  ring 
buoys  shall  not  exceed  200  feet. 

1926.106(d)  At  least  one  lifesaving  skiff  shall  be  immediately  available  at 
locations  where  employees  are  working  over  or  adjacent  to  water. 

§1926.107  Definitions  applicable  to  this  subpart. 

1926.107(a)  Contaminant  means  any  material  which  by  reason  of  its  action 
upon,  within,  or  to  a  person  is  likely  to  cause  physical  harm. 

1926.107(b)  Lanyard  means  a  rope,  suitable  for  supporting  one  person.  One 
end  is  fastened  to  a  safety  belt  or  harness  and  the  other  end  is  secured  to 
a  substantial  object  or  a  safety  line. 

1926.107(c)  Lifeline  means  a  rope,  suitable  for  supporting  one  person,  to 
which  a  lanyard  or  safety  belt  (or  harness)  is  attached. 

1926.107(d)  O.D.  means  optical  density  and  refers  to  the  light  refractive 
characteristics  of  a  lens. 

1926.107(e)  Radiant  energy  means  energy  that  travels  outward  in  all  di- 
rections from  its  sources. 

1926.107(f)  Safety  belt  means  a  device,  usually  worn  around  the  waist 
which,  by  reason  of  its  attachment  to  a  lanyard  and  lifeline  or  a  structure. 
will  prevent  a  worker  from  falling. 

[44  FR  8577.  Feb.  9.  1979] 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards  Act 
(40  U.S.C.  333):  sees.  4.  6.  and  8.  Occupational  Safety  and  Health 
Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary  of  Labors  Order 
No.  12-71  (36  FR  8754),  8-76  (41  FR  25059),  9-83  (48  FR  35736).  or 
6-96  (62  FR  1 1 1)  as  applicable:  and  29  CFR  part  191 1. 


§1926.150  Fire  protection. 

1926.150(a)  General  requirements.  (1)  The  employer  shall  be  responsible 
for  the  development  of  a  fire  protection  program  to  be  followed  throughout 
all  phases  of  the  construction  and  demolition  work,  and  he  shall  provide 
for  the  firefighting  equipment  as  specified  in  this  subpart.  As  fire  hazards 
occur,  there  shall  be  no  delay  in  providing  the  necessary  equipment. 

1926.150(a)(2)  Access  to  all  available  firefighting  equipment  shall  be  main- 
tained at  all  times. 

1926.150(a)(3)  All  firefighting  equipment,  provided  by  the  employer,  shall 
be  conspicuously  located. 

1926.150(a)(4)  All  firefighting  equipment  shall  be  periodically  inspected 
and  maintained  in  operating  condition.  Defective  equipment  shall  be  im- 
mediately replaced. 

1926.150(a)(5)  As  warranted  by  the  project,  the  employer  shall  provide 
a  trained  and  equipped  firefighting  organization  (Fire  Brigade)  to  assure 
adequate  protection  to  life. 

1926.150(b)  Water  supply.  (1)  A  temporary  or  permanent  water  supply, 
of  sufficient  volume,  duration,  and  pressure,  required  to  properly  operate 
the  firefighting  equipment  shall  be  made  available  as  soon  as  combustible 
materials  accumulate. 

1926.150(b)(2)  Where  underground  water  mains  are  to  be  provided,  they  shall 
be  installed,  completed,  and  made  available  for  use  as  soon  as  practicable. 


1926.150(c)  Portable  firefighting  equipment— (1)  Fire  extinguishers  and 
small  hose  lines,  (i)  A  fire  extinguisher,  rated  not  less  than  2A,  shall  be 
provided  for  each  3.000  square  feet  of  the  protected  building  area,  or  major 
fraction  thereof.  Travel  distance  from  any  point  of  the  protected  area  to  the 
nearest  fire  extinguisher  shall  not  exceed  100  feet. 

1926.150(c)(1)(ii)  One  55-gallon  open  drum  of  water  with  two  fire  pails  may 
be  substituted  for  a  fire  extinguisher  having  a  2A  rating. 

1 926. 1 50(c)(1  )(iii)  A  1  /2-inch  diameter  garden-type  hose  line,  not  to  exceed 
100  feet  in  length  and  equipped  with  a  nozzle,  may  be  substituted  for  a  2A- 
rated  fire  extinguisher,  providing  it  is  capable  of  discharging  a  minimum  of 
5  gallons  per  minute  with  a  minimum  hose  stream  range  of  30  feet  horizon- 
tally. The  garden-type  hose  lines  shall  be  mounted  on  conventional  racks 
or  reels.  The  number  and  location  of  hose  racks  or  reels  shall  be  such  that 
at  least  one  hose  stream  can  be  applied  to  all  points  in  the  area. 

1926.150(c)(1)(iv)  One  or  more  fire  extinguishers,  rated  not  less  than  2A. 
shall  be  provided  on  each  floor.  In  multistory  buildings,  at  least  one  fire 
extinguisher  shall  be  located  adjacent  to  stairway. 

1926.150(c)(1)(v)  Extinguishers  and  water  drums,  subject  to  freezing,  shall 
be  protected  from  freezing. 

1 926. 1 50(cM  1  Mvi)  A  fire  extinguisher,  rated  not  less  than  1 0B .  shall  be  provided 
within  50  feet  of  wherever  more  than  5  gallons  of  flammable  or  combustible 
liquids  or  5  pounds  of  flammable  gas  are  being  used  on  the  jobsite.  This  re- 
quirement does  not  apply  to  the  integral  fuel  tanks  of  motor  vehicles. 
1926.150(c)(1)(vii)  Carbon  tetrachloride  and  other  toxic  vaporizing  liquid 
fire  extinguishers  are  prohibited. 

1926.150(c)(1)(viii)  Portable  fire  extinguishers  shall  be  inspected  periodically 
and  maintained  in  accordance  with  Maintenance  and  Use  of  Portable  Fire 
Extinguishers.  NFPA  No.  10A-1970. 

1926.150(c)(1)(ix)  Fire  extinguishers  which  have  been  listed  or  approved 
by  a  nationally  recognized  testing  laboratory,  shall  be  used  to  meet  the 
requirements  of  this  subpart. 


TABLE  F-1—  FIRE  EXTINGUISHERS  DATA 


A 


CLASS C 
ELECTRICAL  EQUIPMENT 


© 


FIRES 
COMBUSTIBLE  h 


-fr 


METHOD  OF  OPERATION 


MAINTENANCE 


WATER  TYPE 


YES 


NO 


NO 


Rl 

s 


YES 


NO 


NO 


YES 


NO 


NO 


PR 


YES 


NO 


NO 


FOAM 


YES 


YES 


NO 


CARBON 
DIOXIDE 


NO 


YES 


YES 


DRY  CHEMICAL 


f 


NO 


YES 


YES 


ft 


NO 


YES 


YES 


MULTI-PURPOSE 


YES 


YES 


YES 


YES 


YES 


YES 


SPECIAL  EXTINGUISHING  AGENTS  APPROVED  BY  RECOGNIZED  TESTING  LABORATORIES 


TURN  UPSIDE 


0ISCHARGE 
RECHARGE 


1926.150(c)(1)(x)  Table  F-1  may  be  used  as  a  guide  for  selecting  the  ap- 
propriate portable  fire  extinguishers. 

1926.150(c)(2)  Fire  hose  and  connections,  (i)  One  hundred  feet,  or  less,  of  1  1/2- 
inch  hose,  with  a  nozzle  capable  of  discharging  water  at  25  gallons  or  more  per 


minute,  may  be  substituted  for  a  fire  extinguisher  rated  not  more  than  2A  in  the 
designated  area  provided  that  the  hose  line  can  reach  all  points  in  the  area. 

1926.150(c)(2)(ii)  If  fire  hose  connections  are  not  compatible  with  local 
firefighting  equipment,  the  contractor  shall  provide  adapters,  or  equivalent, 
to  permit  connections. 
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1926.150(c)(2)(Hi)  i) g  de iii  inn  Involving bustlbli   mi ala 

charged  hose  Unea,  lupplled  by  hydrants,  watei  tank  trucks  with  pumps, 
01  .  qulvalenl   shall  be  made  avallabli 

1926.1 50(d)  Fixed Jirvjightiny  equipment     (1)  .SjihiiMi -i  protection,  (i)  II  the 

Facility  being rtninted  hwhiHwa  the  Imrt^TJaHnn  of  automata  iprlnklei  pro 

in  Him.  the  Installation  sh.iii  closery  follow  the conatructlon  and  be  placed  In 

service  as  soon  aa  applicable  laws  pennll  following  c pletlon  ol  eai  h  story, 

1 926.1 50(d)(i)(ii)  Dm  ing  demolition  m  attend '  lasting  automatic  sprmkler 

Installations  shall  be  retained  In  service  as  long  as  reasonable  rhe  operation  ol 

sprinkle trot  valves  shall  be  permitted  only  by  property  authorised  persons. 

Modification  of  sprinkle]  sya ■•  to  permtl  alterations  at  additional  demob 

don  should  be  expedited  so  that  the  automatic  protection  tnaj  be  returned  to 
.is  quickly  as  possible  Sprtnklei  control  valves  sh.ill  i«-  checked  dalh 
.ii  dose  "i  work  to  ascertain  thai  the  protection  Is  In  service 

1926.150(d)(2)  Standptpes,  In  .ill  structures  In  which  si Iplpes  are  re 

quired,  or  where  standplpes  exlsl  In  structures  being  altered,  they  shall 
be  brought  up  ,i~,  soon  .is  applicable  laws  permit,  and  shall  be  maintained 
.is  construction  progresses  In  such  .i  manner  thai  they  are  always  ready 
for  Are  protection  use,  The  standptpes  shall  i«-  provided  with  Siamese  Ore 
department  connections  on  the  outside  of  the  structure,  at  the  street  level. 
which  shall  be  conspicuously  marked.  There  shall  be  al  leas!  one  standard 

hose  nutlet  at  each  Moor. 

1926.150(e)  Fire  alarm  devices.  (1)  An  alarm  system,  e.g.,  telephone  sys- 
tem, siren,  etc..  shall  be  established  by  the  employer  whereby  employees  on 
the  site  ,md  the  Im  al  lire  department  can  be  alerted  for  an  emergency. 

1926.150(e)(2)  The  alarm  code  and  reporting  Instructions  shall  be  con- 
splcuousty  posted  at  phones  and  at  employee  entrances. 

1926.150(f)  Fire  cutoffs.  (1)  Fire  walls  and  exit  stairways,  required  for  the 
completed  buildings,  shall  be  given  construction  priority.  Fire  doors,  with  au- 
tomatic closing  devices,  shall  he  hung  on  openings  as  soon  as  practicable. 

1926.150(f)(2)  Fire  cutoffs  shall  be  retained  in  buildings  undergoing  altera- 
tions or  demolition  until  operations  necessitate  their  removal. 

[44  FR  8577.  Feb.  9,  1979:  44  FR  20940,  Apr.  6.  1979,  as  amended  at  58 
FR  35162.  June  30.  1993;  61  FR  31432.  June  20.  1996) 

§1926.151  Fire  prevention. 

1926.151(a)  Ignition  hazards.  (1)  Electrical  wiring  and  equipment  for 
light,  heat,  or  power  purposes  shall  be  installed  in  compliance  with  the 
requirements  of  subpart  K  of  this  part. 

1926.151(a)(2)  Internal  combustion  engine  powered  equipment  shall  be 
so  located  that  the  exhausts  are  well  away  from  combustible  materials. 
When  the  exhausts  are  piped  to  outside  the  building  under  construction. 
a  clearance  of  at  least  6  inches  shall  be  maintained  between  such  piping 
and  combustible  material. 

1 926.1 51(a)(3)  Smoking  shall  be  prohibited  at  or  in  the  \icinity  of  operations 
which  constitute  a  tire  hazard,  and  shall  be  conspicuously  posted:  "No 
Smoking  or  Open  Flame." 

1926.151(a)(4)  Portable  battery  powered  lighting  equipment,  used  in  con- 
nection with  the  storage,  handling,  or  use  of  flammable  gases  or  liquids, 
shall  be  of  the  type  approved  for  the  hazardous  locations. 

1926.151(a)(5)  The  nozzle  of  air.  inert  gas.  and  steam  lines  or  hoses,  when 
used  in  the  cleaning  or  ventilation  of  tanks  and  vessels  that  contain  haz- 
ardous concentrations  of  flammable  gases  or  vapors,  shall  be  bonded  to 
the  tank  or  vessel  shell.  Bonding  devices  shall  not  be  attached  or  detached 
In  hazardous  concentrations  of  flammable  gases  or  vapors. 

1926.151(b)  Temporary  buildings.  (1)  No  temporary  building  shall  be 
erected  where  it  will  adversely  affect  any  means  of  exit. 

1 926.1 51  (b)(2)  Temporary  buildings,  when  located  within  another  building 
or  structure,  shall  be  of  either  noncombustible  construction  or  of  com- 
bustible construction  having  a  lire  resistance  of  not  less  than  1  hour. 

1926.151(b)(3)  Temporary  buildings,  located  other  than  inside  another 
building  and  not  used  for  the  storage,  handling,  or  use  of  flammable  or 
combustible  liquids,  flammable  gases,  explosives,  or  blasting  agents,  or 
similar  hazardous  occupancies,  shall  be  located  at  a  distance  of  not  less 
than  10  feet  from  another  building  or  structure.  Groups  of  temporary  build- 
ings, not  exceeding  2.000  square  feet  in  aggregate,  shall,  for  the  purposes 
of  this  part,  be  considered  a  single  temporary  building. 

1926.151(c)  Open  yard  storage.  (1)  Combustible  materials  shall  be  piled 
with  due  regard  to  the  stability  of  piles  and  in  no  case  higher  than  20  feet. 


1926.151(c)(2)  Driveways  between  and  around  combustible  storage  piles 

shallot  ,ii  i,  i  i  i  i  feet  wide  and  maintained  free  from  acci dauonofrub 

blah,  equipment  or  other  articles  or  matei  shall  be  so  spaced 

thai  a  1 1 1. 1 xii 1 1 ■  1 1 1 ■  grid  system  unll  ol  BO  foe)  bj  ISO  foe)  is  produced 

1926.151(c)(3)  i  in  enure  itoragi  slti  shall  be  kepi  free  from  ai  <  unndatlan  ol 
unnecessary  combustible  materials  Weeds  and  grass  ahall  be  kept  down  and 
in  procedure  provided  foi  the  penodli  cleanup  of  the  entire  area 

1926.151(c)(4)  Winn  there  is  .i  danga  ol  an  underground  Bre  thai  land 
shall  not  be  used  foi  combustible  oi  flammable  i  to 

1926.151(c)(5)  Method  ol  piling  shall  he  solid  wherever  possible  and  In 

orderrj  andregulai  piles  No  combustible  material  shall  be  stored  outdoors 

within  10  feet  Of  a  building  or  si  tin  hire 

1926.151(c)(6)  Portable  Are  extinguishing  equipment,  suitable  for  the  Bre 
hazard  involved,  shall  be  provided  al  convenient,  conspii  uoualy  ai  cesslble 

Ii  ii  al  Ions  in  the  yard  area.  Portable  lire  extinguishers,  rated  not  less  than 
2A.  shall  be  placed  so  that  maximum  travel  distune  to  the  nearest  unit 
sh.iii  not  exceed  100  feet. 

1926.151(d)  Indoor  storage.  (1)  Storage  shall  not  obstruct  or  adversely 
affect,  means  ol  exit. 

1926.151(d)(2)  All  materials  shall  be  stored,  handled,  and  piled  with  due 
regard  to  their  fire  characteristics. 

1926.151(d)(3)  Noncompatiblc  materials,  which  may  create  a  fire  hazard. 
shall  be  segregated  by  a  barrier  having  a  fire  resistance  of  at  least  1  hour. 

1926.151(d)(4)  Material  shall  be  piled  to  minimize  the  spread  of  fire  internally 
and  to  permit  convenient  access  for  firefighting.  Stable  piling  shall  be  maintained 
at  all  times.  Aisle  space  shall  be  maintained  to  safely  accommodate  the  widest 
vehicle  that  may  be  used  within  the  building  for  firefighting  purposes. 

1 926. 1 5 1  (d)(5)  Clearance  of  at  least  36  inches  shall  be  maintained  between 
the  top  level  of  the  stored  material  and  the  sprinkler  deflectors. 

1926.151(d)(6)  Clearance  shall  be  maintained  around  lights  and  heating 
units  to  prevent  ignition  of  combustible  materials. 

1926.151(d)(7)  A  clearance  of  24  inches  shall  be  maintained  around  the 
path  of  travel  of  fire  doors  unless  a  barricade  is  provided,  in  which  case 
no  clearance  is  needed.  Material  shall  not  be  stored  within  36  inches  of  a 
fire  door  opening. 

I44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6,  1979.  as  amended  at  51 
FR  25318.  July  11.  1986| 

§1926.152  Flammable  and  combustible  liquids. 

1926.152(a)  General  requirements.  (1)  Only  approved  containers  and 
portable  tanks  shall  be  used  for  storage  and  handling  of  flammable  and 
combustible  liquids.  Approved  safety  cans  or  Department  of  Transportation 
approved  containers  shall  be  used  for  the  handling  and  use  of  flammable 
liquids  in  quantities  of  5  gallons  or  less,  except  that  this  shall  not  apply  to 
those  flammable  liquid  materials  which  are  highly  viscid  (extremely  hard 
to  pour),  which  may  be  used  and  handled  in  original  shipping  containers. 
For  quantities  of  one  gallon  or  less,  the  original  container  may  be  used,  for 
storage,  use  and  handling  of  flammable  liquids. 

1 926. 1 52(a)(2)  Flammable  or  combustible  liquids  shall  not  be  stored  in  areas 
used  for  exits,  stairways,  or  normally  used  for  the  safe  passage  of  people. 

1926.152(b)  Indoor  storage  of  flammable  and  combustible  liquids.  (1) 

No  more  than  25  gallons  of  flammable  or  combustible  liquids  shall  be  stored 
in  a  room  outside  of  an  approved  storage  cabinet.  For  storage  of  liquefied 
petroleum  gas.  see  §1926. 153. 

1926.152(b)(2)  Quantities  of  flammable  and  combustible  liquid  in  excess 
of  25  gallons  shall  be  stored  in  an  acceptable  or  approved  cabinet  meeting 
the  following  requirements: 

1 926.1 52(b)(2)(i)  Acceptable  wooden  storage  cabinets  shall  be  constructed 
in  the  following  manner,  or  equivalent:  The  bottom,  sides,  and  top  shall  be 
constructed  of  an  exterior  grade  of  plywood  at  least  1  inch  in  thickness, 
which  shall  not  break  down  or  delaminate  under  standard  fire  test  condi- 
tions. All  joints  shall  be  rabbeted  and  shall  be  fastened  in  two  directions 
with  flathead  wood  screws.  When  more  than  one  door  is  used,  there  shall 
be  a  rabbeted  overlap  of  not  less  than  1  inch.  Steel  hinges  shall  be  mounted 
in  such  a  manner  as  to  not  lose  their  holding  capacity  due  to  loosening  or 
burning  out  of  the  screws  when  subjected  to  fire.  Such  cabinets  shall  be 
painted  inside  and  out  with  fire  retardant  paint. 

1926.152(b)(2)(h)  Approved  metal  storage  cabinets  will  be  acceptable. 
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1926.152(b)(2)(iii)  Cabinets  shall  be  labeled  in  conspicuous  lettering. 
"Flammable — Keep  Fire  Away." 

1926.152(b)(3)  Not  more  than  60  gallons  of  flammable  or  120  gallons  of 
combustible  liquids  shall  be  stored  in  any  one  storage  cabinet.  Not  more 
than  three  such  cabinets  may  be  located  in  a  single  storage  area.  Quan- 
tities in  excess  of  this  shall  be  stored  in  an  inside  storage  room. 

1926.152(b)(4)(i)  Inside  storage  rooms  shall  be  constructed  to  meet  the 
required  fire-resistive  rating  for  their  use.  Such  construction  shall  comply 
with  the  test  specifications  set  forth  in  Standard  Methods  of  Fire  Test  of 
Building  Construction  and  Material.  NFPA  251-1969. 

1926.152(b)(4)(H)  Where  an  automatic  extinguishing  system  is  provided, 
the  system  shall  be  designed  and  installed  in  an  approved  manner.  Open- 
ings to  other  rooms  or  buildings  shall  be  provided  with  noncombustible 
liquid-tight  raised  sills  or  ramps  at  least  4  inches  in  height,  or  the  floor 
in  the  storage  area  shall  be  at  least  4  inches  below  the  surrounding  floor. 
Openings  shall  be  provided  with  approved  self-closing  fire  doors.  The  room 
shall  be  liquid-tight  where  the  walls  join  the  floor.  A  permissible  alternate  to 
the  sill  or  ramp  is  an  open-grated  trench,  inside  of  the  room,  which  drains 
to  a  safe  location.  Where  other  portions  of  the  building  or  other  buildings 
are  exposed,  windows  shall  be  protected  as  set  forth  in  the  Standard  for 
Fire  Doors  and  Windows.  NFPA  No.  80-1970.  for  Class  E  or  F  openings. 
Wood  of  at  least  1  -inch  nominal  thickness  may  be  used  for  shelving,  racks, 
dunnage,  scuffboards.  floor  overlay,  and  similar  installations. 

1926.152(b)(4)(iii)  Materials  which  will  react  with  water  and  create  a 
fire  hazard  shall  not  be  stored  in  the  same  room  with  flammable  or 
combustible  liquids. 

1 926.1 52(b)(4)(iv)  Storage  in  inside  storage  rooms  shall  comply  with 
Table  F-2  following: 

TABLE  F-2 


Fire 

Total  allowable 

protection 

Fire 

Maximum 

quantities  gals./ 

provided 

resistance 

size 

sq 

ft./floor  area 

Yes 

2hrs 

500  sq.  ft 

10 

No 

2  hrs 

500  sq.  ft 

4 

Yes 

1  hr 

150  sq.  ft 

5 

No 

1  hr 

150  sq.  ft 

2 

NOTE:  Fire  protection  system  shall  be  sprinkler,  water  spray,  carbon  dioxide  or  other 
system  approved  by  a  nationally  recognized  testing  laboratory  for  this  purpose. 

1 926. 1 52(b)(4)(v)  Electrical  wiring  and  equipment  located  in  inside  storage 
rooms  shall  be  approved  for  Class  I.  Division  1 .  Hazardous  Locations.  For 
definition  of  Class  I.  Division  1.  Hazardous  Locations,  see  §1926.449. 

1926.152(b)(4)(vi)  Every  inside  storage  room  shall  be  provided  with 
either  a  gravity  or  a  mechanical  exhausting  system.  Such  system  shall 
commence  not  more  than  1 2  inches  above  the  floor  and  be  designed  to 
provide  for  a  complete  change  of  air  within  the  room  at  least  6  times  per 
hour.  If  a  mechanical  exhausting  system  is  used,  it  shall  be  controlled 
by  a  switch  located  outside  of  the  door.  The  ventilating  equipment  and 
any  lighting  fixtures  shall  be  operated  by  the  same  switch.  An  electric 
pilot  light  shall  be  installed  adjacent  to  the  switch  if  flammable  liquids 
are  dispensed  within  the  room.  Where  gravity  ventilation  is  provided,  the 
fresh  air  intake,  as  well  as  the  exhausting  outlet  from  the  room,  shall  be 
on  the  exterior  of  the  building  in  which  the  room  is  located. 

1 926. 1 52(b)(4)(vii)  In  every  inside  storage  room  there  shall  be  maintained 
one  clear  aisle  at  least  3  feet  wide.  Containers  over  30  gallons  capacity 
shall  not  be  stacked  one  upon  the  other. 

1926.152(b)(4)(viii)  Flammable  and  combustible  liquids  in  excess  of  that 
permitted  in  inside  storage  rooms  shall  be  stored  outside  of  buildings  in 
accordance  with  paragraph  (c)  of  this  section. 

1 926.1 52(b)(5)  Quantity.  The  quantity  of  flammable  or  combustible  liquids 
kept  in  the  vicinity  of  spraying  operations  shall  be  the  minimum  required 
for  operations  and  should  ordinarily  not  exceed  a  supply  for  1  day  or  one 
shift.  Bulk  storage  of  portable  containers  of  flammable  or  combustible 
liquids  shall  be  in  a  separate,  constructed  building  detached  from  other 
important  buildings  or  cut  off  in  a  standard  manner. 

1926.152(c)  Storage  outside  buildings.  (1)  Storage  of  containers  (not  more 
than  60  gallons  each)  shall  not  exceed  1 .  100  gallons  in  any  one  pile  or  area. 


Piles  or  groups  of  containers  shall  be  separated  by  a  5-foot  clearance.  Piles 
or  groups  of  containers  shall  not  be  nearer  than  20  feet  to  a  building. 

1926.152(c)(2)  Within  200  feet  of  each  pile  of  containers,  there  shall  be  a 
12-foot-wide  access  way  to  permit  approach  of  fire  control  apparatus. 

1926.152(c)(3)  The  storage  area  shall  be  graded  in  a  manner  to  divert 
possible  spills  away  from  buildings  or  other  exposures,  or  shall  be  sur- 
rounded by  a  curb  or  earth  dike  at  least  12  inches  high.  When  curbs  or 
dikes  are  used,  provisions  shall  be  made  for  draining  off  accumulations 
of  ground  or  rain  water,  or  spills  of  flammable  or  combustible  liquids. 
Drains  shall  terminate  at  a  safe  location  and  shall  be  accessible  to  op- 
eration under  fire  conditions. 

1926.152(c)(4)  Outdoor  portable  tank  storage:  (i)  Portable  tanks  shall  not 
be  nearer  than  20  feet  from  any  building.  Two  or  more  portable  tanks, 
grouped  together,  having  a  combined  capacity  in  excess  of  2.200  gallons, 
shall  be  separated  by  a  5-foot-clear  area.  Individual  portable  tanks  ex- 
ceeding 1. 100  gallons  shall  be  separated  by  a  5-foot-clear  area. 

1926.152(c)(4)(H)  Within  200  feet  of  each  portable  tank,  there  shall  be  a 
12-foot-wide  access  way  to  permit  approach  of  fire  control  apparatus. 

1926.152(c)(5)  Storage  areas  shall  be  kept  free  of  weeds,  debris,  and  other 
combustible  material  not  necessary  to  the  storage. 

1926. 1 52(c)(6)  Portable  tanks,  not  exceeding  660  gallons,  shall  be  provided 
with  emergency  venting  and  other  devices,  as  required  by  chapters  III  and 
IV  of  NFPA  30-1969.  The  Flammable  and  Combustible  Liquids  Code. 

1926.152(c)(7)  Portable  tanks,  in  excess  of  660  gallons,  shall  have  emer- 
gency venting  and  other  devices,  as  required  by  chapters  II  and  III  of  The 
Flammable  and  Combustible  Liquids  Code.  NFPA  30-1969. 

1 926. 1 52(d)  Fire  conrroI/or/7ammable  or  combustible  liquid  storage. 

(1 )  At  least  one  portable  fire  extinguisher,  having  a  rating  of  not  less  than 
20-B  units,  shall  be  located  outside  of.  but  not  more  than  10  feet  from, 
the  door  opening  into  any  room  used  for  storage  of  more  than  60  gallons 
of  flammable  or  combustible  liquids. 

1926.152(d)(2)  At  least  one  portable  fire  extinguisher  having  a  rating  of 
not  less  than  20-B  units  shall  be  located  not  less  than  25  feet,  nor  more 
than  75  feet,  from  any  flammable  liquid  storage  area  located  outside. 

1926.152(d)(3)  When  sprinklers  are  provided,  they  shall  be  installed  in 
accordance  with  the  Standard  for  the  Installation  of  Spi  inkier  Systems. 
NFPA  13-1969. 

1 926. 1 52(d)(4)  At  least  one  portable  fire  extinguisher  having  a  rating  of  not 
less  than  20-B:C  units  shall  be  provided  on  all  tank  trucks  or  other  vehicles 
used  for  transporting  and/or  dispensing  flammable  or  combustible  liquids. 

1926.152(e)  Dispensing  liquids.  (1)  Areas  in  which  flammable  or  com- 
bustible liquids  are  transferred  at  one  time,  in  quantities  greater  than  5 
gallons  from  one  tank  or  container  to  another  tank  or  container,  shall  be 
separated  from  other  operations  by  25-feet  distance  or  by  construction 
having  a  fire  resistance  of  at  least  1  hour.  Drainage  or  other  means  shall 
be  provided  to  control  spills.  Adequate  natural  or  mechanical  ventilation 
shall  be  provided  to  maintain  the  concentration  of  flammable  vapor  at  or 
below  10  percent  of  the  lower  flammable  limit. 

1 926. 1 52(e)(2)  Transfer  of  flammable  liquids  from  one  container  to  another 
shall  be  done  only  when  containers  are  electrically  interconnected  (bonded). 

1926.152(e)(3)  Flammable  or  combustible  liquids  shall  be  drawn  from  or 
transferred  into  vessels,  containers,  or  tanks  within  a  building  or  outside 
only  through  a  closed  piping  system,  from  safety  cans,  by  means  of  a 
device  drawing  through  the  top,  or  from  a  container,  or  portable  tanks,  by 
gravity  or  pump,  through  an  approved  self-closing  valve.  Transferring  by 
means  of  air  pressure  on  the  container  or  portable  tanks  is  prohibited. 

1926.152(e)(4)  The  dispensing  units  shall  be  protected  against  colli- 
sion damage. 

1 926. 1 52(e)(5)  Dispensing  devices  and  nozzles  for  flammable  liquids  shall 
be  of  an  approved  type. 

1926.152(f)  Handling  liquids  at  point  of  final  use.  (1)  Flammable 
liquids  shall  be  kept  in  closed  containers  when  not  actually  in  use. 

1926.152(f)(2)  Leakage  or  spillage  of  flammable  or  combustible  liquids 
shall  be  disposed  of  promptly  and  safely. 

1926.152(f)(3)  Flammable  liquids  may  be  used  only  where  there  are  no 
open  flames  or  other  sources  of  ignition  within  50  feet  of  the  operation, 
unless  conditions  warrant  greater  clearance. 
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Subpart  F — Fire  Protection  and  Prevention 


1920.152(g)  Service  and  refueling  areas.  (1)  Flammable  <>i  I  ombustible 

Iquld     .i 1. 1 ii  i»   itarad  In  approved  doted  em i      In  tank*  located 

i  01  In  ibo\  i  ground  pi  a  table  tanks 

1926.152(g)(2)  [he  tank  trucka  ahall p|y  with  therequlrementai  owed 

In  the  Standard  foi  rank  Vehicles  fa  I  i. able  and  (  bustibleUq 

M'i'A  No  38  i  1966 

1920.152(g)(3)  The  dispensing  hose  shall  be  an  approved  type, 

1920.152(g)(4)  The  dispensing  nozzle  ahall  be  an  approved  aul ■  i  i •  clos 

inn  type  without  .i  latch  open  device. 

1926.152(g)(5)  Underground  tanks  shall  not  be  abandoned. 

1920.152(g)(0)  cicariv  Identified  .mil  easily  .ii v.-ssii.ir  swltch(ea)  shall  be 

provided  .il  a  location  remote  from  dispensing  devices  to  sliul  oil  the  power 

to  all  dlapenalng  devices  in  the  event  of  an  emergencj 

I920.i52(g)(7)(i)  Heating  equipment  of  an  approved  type  may  be  Installed  tn 
the  lubrication  or  service  area  where  there  is  no  dlapenalng  or  transferring 
nt  flammable  liquids,  provided  the  bottom  of  the  heating  unit  is  at  least  18 

Inches  above  the  lloor  and  Is  protected  from  physical  damage. 

1926.152(g)(7)(H)  Heating  equipment  Installed  In  lubrication  or  service  areas, 
where  flammable  liquids  ne  dispensed,  shall  be  of  an  approved  type  for 
garages,  and  shall  be  Installed  at  least  8  feet  above  the  floor. 

1920.152(g)(8)  There  shall  be  no  smoking  or  open  flames  In  the  areas  used 
for  fueling,  servicing  fuel  systems  for  internal  combustion  engines,  receiving 
or  dispensing  of  flammable  or  combustible  liquids. 

1920.152(g)(9)  Conspicuous  and  legible  signs  prohibiting  smoking  shall 
be  posted 

1926.152(g)(10)  The  motors  of  all  equipment  being  fueled  shall  be  shut  off 
during  the  fueling  operation. 

1926.152(g)(1 1)  Each  service  or  fueling  area  shall  be  provided  with  at  least 
one  fire  extinguisher  having  a  rating  of  not  less  than  20-B:C  located  so  that 
an  extinguisher  will  be  within  75  feet  of  each  pump,  dispenser,  underground 
fill  pipe  opening,  and  lubrication  or  service  area. 

1926.152(h)  Scope.  This  section  applies  to  the  handling,  storage,  and 
use  of  flammable  and  combustible  liquids  with  a  flashpoint  below  200  °F 
(93.33  °C).  This  section  does  not  apply  to: 

1926.152(h)(1)  Bulk  transportation  of  flammable  and  combustible  liquids;  and 

1926.152(h)(2)  Storage,  handling,  and  use  of  fuel  oil  tanks  and  containers 
connected  with  oil  burning  equipment. 

1926.152(i)  Tank  storage — (1)  Design  and  construction  of  tanks — (i)  Ma- 
terials. (A)  Tanks  shall  be  built  of  steel  except  as  provided  in  paragraphs 
(i)(l)(i)  (B)  through  (E)  of  this  section. 

1926.152(i)(1)(i)(B)  Tanks  may  be  built  of  materials  other  than  steel  for 
installation  underground  or  if  required  by  the  properties  of  the  liquid  stored. 
Tanks  located  above  ground  or  inside  buildings  shall  be  of  noncombustible 
construction. 

1 926.1 52(i)(1)(i)(C)  Tanks  built  of  materials  other  than  steel  shall  be  designed 
to  specifications  embodying  principles  recognized  as  good  engineering  design 
for  the  material  used. 

1926.1 52(i)(1  )(i)(D)  Unlined  concrete  tanks  may  be  used  for  storing  flam- 
mable or  combustible  liquids  having  a  gravity  of  40°API  or  heavier.  Concrete 
tanks  with  special  lining  may  be  used  for  other  services  provided  the  design 
is  in  accordance  with  sound  engineering  practice. 

1926.1 52(0(1  )(0(E)  |Reserved| 

1926.1 52(0(1  )(0(R  Special  engineering  consideration  shall  be  required  if 
the  specific  gravity  of  the  liquid  to  be  stored  exceeds  that  of  water  or  if  the 
tanks  are  designed  to  contain  flammable  or  combustible  liquids  at  a  liquid 
temperature  below  0   F. 

1926.152(0(1)00  Fabrication.  (A)  [Reserved] 

1926.1 52(i)(1  )(ii)(B)  Metal  tanks  shall  be  welded,  riveted,  and  caulked, 
brazed,  or  bolted,  or  constructed  by  use  of  a  combination  of  these  methods. 
Filler  metal  used  in  brazing  shall  be  nonferrous  metal  or  an  alloy  having  a 
melting  point  above  1000   F.  and  below  that  of  the  metal  joined. 

1926.1 52(0(1  )(iii)  Atmospheric  tanks.  (A)  Atmospheric  tanks  shall  be  built  in 
accordance  with  acceptable  good  standards  of  design.  Atmospheric  tanks 
may  be  built  in  accordance  with: 

1926.152(i)(1)(iii)(A)(J)  Underwriters'  Laboratories.  Inc..  Subjects  No.  142. 
Standard  for  Steel  Aboveground  Tanks  for  Flammable  and  Combustible 


Liquids,  1968  No  58,  Standard  foi  Steel  Underground  ranks  En  nam 

trie  and  I  ombustible  Liquids,  Fifth  Edition,  Deo  mbe  1861   m  No.  80. 

Standard  t"i  Steel  Inside  ranks  i"i  on  Bumei  Fuel,  September  1963. 

i926.i52(i)(iMHiMAK2)  Amen,  .m  Petroleum  iiisiiiui.  Standards  No  12*. 

ih, .,  i  i.,n  I,  ,i  i  ni  storage  [tanks  with  Riveted  Stella,  Seventh  Edition.  "f|rtfiir>ri 

1951    01   ' "   Welded  Steel  Links  lor  Oil  Storage.  nurd  Ldltlon.  1966. 

1926.152(i)(1)(iii)(A)(3)  Anietl,  ,,n  lvi,ol,-,,,n  InStitutl  1211. 

Specification  far  Bolted  Production  Links.  Eleventh  Edition  Maj 

andSuppl m  i    March  1968:  No    I2D.  Specification  (or  Large  Welded 

Production  Links.  Seventh  Edition,  August  i'ir,7.  or  N"  I2K  Spet  tfk  ation 
for  Small  Wei,i,-,i  Production  Tanks,  Fifth  Edition,  Man  h  1961  Tanka  bulll 

In  accordance  with  these  standards  shall  be  used  only  as  production  tanks 

agl  nl  i  rude  petroleum  In  oil-producing  areas. 
1926.152(i)(1)(iii)(B)  Tanks  designed  for  underground  service  not  en  eedlng 
2.500  gallons  (9.462.5  LI  capacity  may  be  used  aboveground. 
1 926. 1 52(i)(  1  )(iii)(C)  I.ow- pressure  tanks  and  pressure  vessels  may  be  used 
as  atmospheric  tanks 

1926.1 52(i)(1  )(iii)(D)  Atmospheric  tanks  shall  not  be  used  for  the  storage  of  a 
flammable  or  combustible  lii|iiiil  at  a  temperature  at  or  above  its  boiling  point. 

1926.152(i)(1)(iv)  Low  pressure  tanks.  (A)  The  normal  operating  pressure  of 
the  tank  shall  not  exceed  the  design  pressure  of  the  tank 

1926.152(i)(1)(iv)(B)  Low-pressure  lanks  shall  be  built  in  accordance  with 
acceptable  standards  of  design.  Low  pressure  tanks  may  be  built  In  ac- 
cordance with: 

1926.152(i)(1)(iv)(B)(f)  American  Petroleum  Institute  Standard  No.  620. 
Recommended  Rules  for  the  Design  and  Construction  of  Large.  Welded. 
Low-Pressure  Storage  Tanks.  Third  Edition.  1966. 

1926.152(i)(1)(iv)(B)(2)  The  principles  of  the  Code  for  Unfired  Pressure  Ves- 
sels. Section  VIII  of  the  ASME  Boiler  and  Pressure  Vessels  Code,  1968. 

1926. 152(i)(1)(i v)(C)  Atmospheric  tanks  built  according  to  Underwriters' 
Laboratories.  Inc..  requirements  in  paragraph  (i)(l)(iii)(A)  of  this  section 
and  shall  be  limited  to  2.5  p.s.i.g.  under  emergency  venting  conditions. 

This  paragraph  may  be  used  for  operating  pressures  not  exceeding  1  p.s.i.g. 

1926.152(i)(1)(iv)(D)  Pressure  vessels  may  be  used  as  low-pressure  tanks. 

1926.152(i)(1)(v)  Pressure  uessels.  (A)  The  normal  operating  pressure  of  the 
vessel  shall  not  exceed  the  design  pressure  of  the  vessel. 

1926.152(i)(1)(v)(B)  Pressure  vessels  shall  be  built  in  accordance  with  the 
Code  for  Unfired  Pressure  Vessels.  Section  VIII  of  the  ASME  Boiler  and 
Pressure  Vessel  Code  1968. 

1926.1 52(i)(1  )(y0  Provisions  for  internal  corrosion.  When  tanks  are  not 
designed  in  accordance  with  the  American  Petroleum  Institute.  American 
Society  of  Mechanical  Engineers,  or  the  Underwriters'  Laboratories.  Inc.'s. 
standards,  or  if  corrosion  is  anticipated  beyond  that  provided  for  in  the 
design  formulas  used,  additional  metal  thickness  or  suitable  protective 
coatings  or  linings  shall  be  provided  to  compensate  for  the  corrosion  loss 
expected  during  the  design  life  of  the  tank. 

1926.152(0(2)  Installation  of  outside  aboveground  tanks,  (i)  [Reservedl 

1 926.1 52(i)(2)(ii)  Spacing  (snell-to-sheW  between  aboveground  tanks.  (A)  The 
distance  between  any  two  flammable  or  combustible  liquid  storage  tanks 
shall  not  be  less  than  3  feet  (0.912  m). 

1926.152(0(2)(ii)(B)  Except  as  provided  in  paragraph  (i)(2)(ii)(C)  of  this  sec- 
tion, the  distance  between  any  two  adjacent  tanks  shall  not  be  less  than 
one-sixth  the  sum  of  their  diameters.  When  the  diameter  of  one  tank  is  less 
than  one-half  the  diameter  of  the  adjacent  tank,  the  distance  between  the  two 
tanks  shall  not  be  less  than  one-half  the  diameter  of  the  smaller  tank. 

1 926.152(i)(2)(ii)(C)  Where  crude  petroleum  in  conjunction  with  production 
facilities  are  located  in  noncongested  areas  and  have  capacities  not  exceed- 
ing 126.000  gallons  (3.000  barrels),  the  distance  between  such  tanks  shall 
not  be  less  than  3  feet  (0.912  m). 

1926.152(0(2)(ii)(D)  Where  unstable  flammable  or  combustible  liquids  are 
stored,  the  distance  between  such  tanks  shall  not  be  less  than  one-half 
the  sum  of  their  diameters. 

1 926.1 52(i)(2)(ii)(E)  When  tanks  are  compacted  in  three  or  more  rows  or  in 
an  irregular  pattern,  greater  spacing  or  other  means  shall  be  provided  so 
that  inside  tanks  are  accessible  for  firefighting  purposes. 
1 926. 1 52(i)(2)(ii)(F)  The  minimum  separation  between  a  liquefied  petroleum 
gas  container  and  a  flammable  or  combustible  liquid  storage  tank  shall  be  20 
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feet  (6.08  m).  except  in  the  case  of  flammable  or  combustible  liquid  tanks 
operating  at  pressures  exceeding  2.5  p.s.i.g.  or  equipped  with  emergency 
venting  which  will  permit  pressures  to  exceed  2.5  p.s.i.g.  in  which  case 
the  provisions  of  paragraphs  (i)(2)(ii)  (A)  and  (B)  of  this  section  shall  apply. 
Suitable  means  shall  be  taken  to  prevent  the  accumulation  of  flammable 
or  combustible  liquids  under  adjacent  liquefied  petroleum  gas  containers 
such  as  by  diversion  curbs  or  grading.  When  flammable  or  combustible 
liquid  storage  tanks  are  within  a  diked  area,  the  liquefied  petroleum  gas 
containers  shall  be  outside  the  diked  area  and  at  least  10  feet  (3.04  m) 
away  from  the  centerline  of  the  wall  of  the  diked  area.  The  foregoing 
provisions  shall  not  apply  when  liquefied  petroleum  gas  containers  of 
125  gallons  (473. 125  L)  or  less  capacity  are  installed  adjacent  to  fuel  oil 
supply  tanks  of  550  gallons  (2.081.75  L)  or  less  capacity. 

1926.152(i)(2)(iii)  (Reserved] 

1 926. 1 52(i)(2)(iv)  Normal  venting  for  aboveground  tanks.  (A)  Atmospheric 
storage  tanks  shall  be  adequately  vented  to  prevent  the  development  of 
vacuum  or  pressure  sufficient  to  distort  the  roof  of  a  cone  roof  tank  or 
exceeding  the  design  pressure  in  the  case  of  other  atmospheric  tanks,  as 
a  result  of  filling  or  emptying,  and  atmospheric  temperature  changes. 

1926.152(i)(2)(iv)(B)  Normal  vents  shall  be  sized  either  in  accordance 
with:  (l)The  American  Petroleum  Institute  Standard  2000  (1968).  Vent- 
ing Atmospheric  and  Low-Pressure  Storage  Tanks;  or  (2)  other  accepted 
standard;  or  (3)  shall  be  at  least  as  large  as  the  filling  or  withdrawaJ  con- 
nection, whichever  is  larger  but  in  no  case  less  than  1  1/4  inch  (3.175 
cm)  nominal  inside  diameter. 

1926.152(i)(2)(iv)(C)  Low-pressure  tanks  and  pressure  vessels  shall  be 
adequately  vented  to  prevent  development  of  pressure  or  vacuum,  as  a 
result  of  filling  or  emptying  and  atmospheric  temperature  changes,  from 
exceeding  the  design  pressure  of  the  tank  or  vessel.  Protection  shall  also 
be  provided  to  prevent  overpressure  from  any  pump  discharging  into  the 
tank  or  vessel  when  the  pump  discharge  pressure  can  exceed  the  design 
pressure  of  the  tank  or  vessel. 

1926.1 5 2(i)(2)(iv)(D)  If  any  tank  or  pressure  vessel  has  more  than  one 
fill  or  withdrawal  connection  and  simultaneous  filling  or  withdrawal 
can  be  made,  the  vent  size  shall  be  based  on  the  maximum  anticipated 
simultaneous  flow. 

1 926. 1 52(i)(2)(iv)(E)  Unless  the  vent  is  designed  to  limit  the  internal  pres- 
sure 2.5  p.s.i.  or  less,  the  outlet  of  vents  and  vent  drains  shall  be  arranged 
to  discharge  in  such  a  manner  as  to  prevent  localized  overheating  of  any 
part  of  the  tank  in  the  event  vapors  from  such  vents  are  ignited. 

1926.152(i)(2)(iv)(F)  Tanks  and  pressure  vessels  storing  Class  IA  liquids 
shall  be  equipped  with  venting  devices  which  shall  be  normally  closed 
except  when  venting  to  pressure  or  vacuum  conditions.  Tanks  and  pres- 
sure vessels  storing  Class  IB  and  IC  liquids  shall  be  equipped  with  venting 
devices  which  shall  be  normally  closed  except  when  venting  under  pres- 
sure or  vacuum  conditions,  or  with  approved  flame  arresters. 

Exemption:  Tanks  of  3.000  bbls.  (84  m3)  capacity  or  less  containing  crude 
petroleum  in  crude-producing  areas;  and.  outside  aboveground  atmo- 
spheric tanks  under  1,000  gallons  (3,785  L)  capacity  containing  other 
than  Class  IA  flammable  liquids  may  have  open  vents.  (See  paragraph 
(i)(2)(vi)(B)  of  this  section.) 

1 926.1 52(i)(2)(iv)(G)  Flame  arresters  or  venting  devices  required  in  para- 
graph (i)(2)(iv)(F)  of  this  section  may  be  omitted  for  Class  IB  and  IC  liquids 
where  conditions  are  such  that  their  use  may.  in  case  of  obstruction, 
result  in  tank  damage. 

1 926.1 52(i)(2)(v)  Emergency  relief  venting  for  fire  exposure  for  aboveground 
tanks.  (A)  Every  aboveground  storage  tank  shall  have  some  form  of  con- 
struction or  device  that  will  relieve  excessive  internal  pressure  caused 
by  exposure  fires. 

1926.152(i)(2)(v)(B)  In  a  vertical  tank  the  construction  referred  to  in 
paragraph  (i)(2)(v)(A)  of  this  section  may  take  the  form  of  a  floating  roof, 
lifter  roof,  a  weak  roof-to-shell  seam,  or  other  approved  pressure  reliev- 
ing construction.  The  weak  roof-to-shell  seam  shall  be  constructed  to  fall 
preferential  to  any  other  seam. 

1 926. 1 52(i)(2)(v)(C)  Where  entire  dependence  for  emergency  relief  is  placed 
upon  pressure  relieving  devices,  the  total  venting  capacity  of  both  normal 
and  emergency  vents  shall  be  enough  to  prevent  rupture  of  the  shell 
or  bottom  of  the  tank  if  vertical,  or  of  the  shell  or  heads  if  horizontal. 
If  unstable  liquids  are  stored,  the  effects  of  heat  or  gas  resulting  from 
polymerization,  decomposition,  condensation,  or  self-reactivity  shall  be 


taken  into  account.  The  total  capacity  of  both  normal  and  emergency  vent- 
ing devices  shall  be  not  less  than  that  derived  from  Table  F- 10  except  as 
provided  in  paragraph  (i)(2)(v)  (E)  or  (F)  of  this  section.  Such  device  may 
be  a  self-closing  manhole  cover,  or  one  using  long  bolts  that  permit  the 
cover  to  lift  under  internal  pressure,  or  an  additional  or  larger  relief  valve 
or  valves.  The  wetted  area  of  the  tank  shall  be  calculated  on  the  basis  of 
55  percent  of  the  total  exposed  area  of  a  sphere  or  spheroid,  75  percent 
of  the  total  exposed  area  of  a  horizontal  tank  and  the  first  30  feet  (9. 12 
m)  above  grade  of  the  exposed  shell  area  of  a  vertical  tank. 

TABLE  F- 10— WETTED  AREA  VERSUS  CUBIC  FEET 
(METERS)  FREE  AIR  PER  HOUR 

[14.7  psia  and  60  "F.  (15.55  °C)1 


Square  feet 

(m2) 

CFH 

(m3H) 

20 

(1.84) 

21.100 

(590.8) 

30 

(2.76) 

31.600 

(884.8) 

40 

(3.68) 

42. 100 

(1,178.8) 

50 

(4.6) 

52,700 

(1.475.6) 

60 

(5.52) 

63,200 

(1.769.6) 

70 

(6.44) 

73.700 

(2.063.6) 

80 

(7.36) 

84.200 

(2.357.6) 

90 

(8.28) 

94.800 

(2,654.4) 

100 

(92) 

105.000 

(2.940) 

120 

(11.04) 

126.000 

(3.528) 

140 

(12.88) 

147,000 

(4.116) 

160 

(14.72) 

168.000 

(4.704) 

180 

(16.56) 

190,000 

(5,320) 

200 

(18.4) 

211.000 

(5,908) 

250 

(23) 

239,000 

(6.692) 

300 

(27.6) 

265.000 

(7.420) 

350 

(32.2) 

288.000 

(8.064) 

400 

(36.8) 

312.000 

(8.736) 

500 

(46) 

354,000 

(9.912) 

600 

(55.2) 

392,000 

(10.976) 

700 

(64.4) 

428,000 

(11.984) 

800 

(73.6) 

462,000 

(12.936) 

900 

(82.8) 

493,000 

(13.804) 

1.000 

(90.2) 

524.000 

(14.672) 

1.200 

(110.4) 

557.000 

(15.596) 

1.400 

(128.8) 

587,000 

(16,436) 

1.600 

(147.2) 

614.000 

(17.192) 

1.800 

(165.6) 

639.000 

(17.892) 

2.000 

(180.4) 

662,000 

(18,536) 

2.400 

(220.8) 

704,000 

(19.712) 

2.800 

(257.6) 

and  over 

742,000 

(20.776) 

1926.152(i)(2)(v)(D)  For  tanks  and  storage  vessels  designed  for  pressure 
over  1  p.s.i.g.,  the  total  rate  of  venting  shall  be  determined  in  accordance 
with  Table  F- 10.  except  that  when  the  exposed  wetted  area  of  the  surface 
is  greater  than  2.800  square  feet  (257.6  m2),  the  total  rate  of  venting  shall 
be  calculated  by  the  following  formula: 

CFH=  1.107A082 

Where: 

CFH=  Venting  requirement,  in  cubic  feet  (meters)  of  free  air  per  hour. 

A  =  Exposed  wetted  surface,  in  square  feet  (m2). 

NOTE:  The  foregoing  formula  is  based  on  Q=21,000A082. 

1926.152(i)(2)(v)(E)  The  total  emergency  relief  venting  capacity  for  any 
specific  stable  liquid  may  be  determined  by  the  following  formula: 

V=  1337  -tLVm 
V  =  Cubic  feet  (meters)  of  free  air  per  hour  from  Table  F- 10. 
L  =  Latent  heat  of  vaporization  of  specific  liquid  in  B.t.u.  per  pound. 
M  =  Molecular  weight  of  specific  liquids. 
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Subpart  F— Fire  Protection  and  Prevention 


1926.152(l)(2)(v)(F)  IIh    icqulfd  BlrflOW  i. I  |  W  u  I  iph  I  ill  '.'IK  I  l<   I  M  II  J 

i>i  iiiK  hi  linn  in. iv  in-  multiplied  bj  the  appropriate  hi  ten  listed  bn  the  Ibl 
lowing  schedule  when  protection  la  provided  u  Indk  ated  <  inly  one  hi  tea 
in. iv  be  used  Ibi  enj  one  tank. 

irdam  i-  wiiii  paragraph  [))(3)tvU)(B]  ol  thla  mi  tlon  la 
tank*  ova  200  square  feel  118.4  m*l  ol  wetted  area 
o  :i  iiu  approved  walei  spray 
«i  3  ii.i  approved  Inaulatlon 

o  10  it >f  approved  watei  spray  with  approved  Inaulatlon 
1 926.1 52(i)(2)(v)(G)n»Miuiic-i  ol  all  vents  and  vi-ni  drains  an  tanks  equipped 

with  emergency  venting  In  permit  pressures  exceeding  2  5  p.s.l.g.  sli.ill  be 
arranged  to  discharge  In  such  a  w.u  .is  to  prevent  localized  overheating  ••• 
in\  p.nl  ol  the  tank.  In  the  event  vapors  from  such  vents  are  Ignite  I 

1926.152(iX2)(vKH)  Each  commercial  tank  venting  device  shall  have  stamped  on 

11  the  opening  pressure,  the  pressure  at  which  the  valve  reaches  the  full  open 
position,  and  the  Mow  capacity  -it  the  latter  pressure,  expressed  In  I -uhlc  feel 
(meters)  per  hour  of  air  at  60°F.  (15.55°C)  and  at  a  pressure  of  14.7  p.s.l.a. 

1 926. 1 52(iM2KvHI)  The  flow  capacity  of  tank  venting  devices  1 2  inches  (30. 48  1 1 1 1) 
and  smaller  in  nominal  pipe  size  shall  be  determined  by  actual  test  of  each 
type  and  size  of  vent.  These  (low  tests  may  be  conducted  by  the  manufacturer 
If  certified  by  a  qualified  Impartial  observer,  or  may  be  conducted  by  an  outside 
agency.  The  How  capacity  of  tank  venting  devices  larger  than  12  inches  (30.48 
cm)  nominal  pipe  size.  Including  manhole  covers  with  long  bolts  or  equivalent, 
may  be  calculated  provided  that  the  opening  pressure  is  actually  measured, 
the  rating  pressure  and  corresponding  free  orifice  area  are  stated,  the  word 
"calculated"  appears  on  the  nameplate.  and  the  computation  is  based  on  a 
flow  coefficient  of  0.5  applied  to  the  rated  orifice  area. 

1926.152(i)(2)(vi)  Vent  piping  for  aboveground  tanks.  (A)  Vent  piping  shall 
be  constructed  in  accordance  with  paragraph  (c)  of  this  section. 

1 926. 1 52(i)(2)(vi)(B)  Where  vent  pipe  outlets  for  tanks  storing  Class  I  liquids 
are  adjacent  to  buildings  or  public  ways,  they  shall  be  located  so  that  the 
vapors  are  released  at  a  safe  point  outside  of  buildings  and  not  less  than 

12  feet  (3.648  m)  above  the  adjacent  ground  level.  In  order  to  aid  their 
dispersion,  vapors  shall  be  discharged  upward  or  horizontally  away  from 
closely  adjacent  walls.  Vent  outlets  shall  be  located  so  that  flammable  vapors 
will  not  be  trapped  by  eaves  or  other  obstructions  and  shall  be  at  least  5 
feet  (1.52  m)  from  building  openings. 

1926.152(i)(2)(vi)(C)  When  tank  vent  piping  is  manifolded,  pipe  sizes  shall 
be  such  as  to  discharge,  within  the  pressure  limitations  of  the  system,  the 
vapors  they  may  be  required  to  handle  when  manifolded  tanks  are  subject 
to  the  same  fire  exposure. 

1 926. 1 52(i)(2)(vii)  Drainage,  dikes,  and  walls  for  aboveground  tanks— (A)  Drain- 
age and  diked  areas.  The  area  surrounding  a  tank  or  a  group  of  tanks  shall  be 
provided  with  drainage  as  in  paragraph  (i)(2](\1i)(B)  of  this  section,  or  shall  be 
diked  as  provided  in  (l)(2)(vii)(C)  of  this  section,  to  prevent  accidental  discharge 
of  liquid  from  endangering  adjoining  property  or  reaching  waterways. 
1926.152(i)(2)(vii)(B)  Drainage.  Where  protection  of  adjoining  property  or 
waterways  is  by  means  of  a  natural  or  manmade  drainage  system,  such 
systems  shall  comply  with  the  following: 
1 926. 1 52(i)(2)(vii)(B)(  1 )  [Reserved) 

1 926.1 52(i)(2)(vii)(B)(2)  The  drainage  system  shall  terminate  in  vacant  land 
or  other  area  or  in  an  impounding  basin  having  a  capacity  not  smaller  than 
that  of  the  largest  tank  served.  This  termination  area  and  the  route  of  the 
drainage  system  shall  be  so  located  that,  if  the  flammable  or  combustible 
liquids  in  the  drainage  system  are  ignited,  the  fire  will  not  seriously  expose 
tanks  or  adjoining  property. 

1926.152(i)(2)(vii)(C)  Diked  areas.  Where  protection  of  adjoining  property 
or  waterways  is  accomplished  by  retaining  the  liquid  around  the  tank  by 
means  of  a  dike,  the  volume  of  the  diked  area  shall  comply  with  the  fol- 
lowing requirements: 

1926.152(i)(2)(vii)(C)(r)  Except  as  provided  in  paragraph  (i)(2)(vii)(C)(2)  of 
this  section,  the  volumetric  capacity  of  the  diked  area  shall  not  be  less  than 
the  greatest  amount  of  liquid  that  can  be  released  from  the  largest  tank 
within  the  diked  area,  assuming  a  full  tank.  The  capacity  of  the  diked  area 
enclosing  more  than  one  tank  shall  be  calculated  by  deducting  the  volume 
of  the  tanks  other  than  the  largest  tank  below  the  height  of  the  dike. 
1 926. 152(i)(2)(vi i)(C)(2)  For  a  tank  or  group  of  tanks  with  fixed  roofs 
containing  crude  petroleum  with  boilover  characteristics,  the  volumetric 
capacity  of  the  diked  area  shall  be  not  less  than  the  capacity  of  the  largest 
tank  served  by  the  enclosure,  assuming  a  full  tank.  The  capacity  of  the  diked 


enclosure  sii.iii  be  >  all  ulated  bj  di  du<  ting  the  volume  below  the  height  ol 

the  dike  ol  all  tanks  within  tin-  em  Ic 

i926.iS2(i)(2)(vii)(C)(3)  Walls  ol  the  diked  ar.-.i  shall  be  oi  earth,  steel 

,  ,,Mi  let,.  ,.i  •-.  ,lt,l  iii.r.oiuv  de-ai'in  d  to  he  lli|iildllght  and  to  wllhst.uid  a  lull 

i  ivdiosi.it  I.  head  Earthen  walla  3  feet  (0.912  m)  or  more  In  bdghl  shall  have 

,i  ii. ii  •,,  1 1 .ii  the  top  not  less  iii. in  a  feel  |o  <;o8  m)  wide  The  sIojk-  oj  an 

earthen  wall  shall  be  i  onalatenl  with  the  angle  "i  n  poai  ol  thi  material  ol 
wiin  h  the  wall  la  i  onatrui  ted 

1926.152(i)(2)(vii)(C)(4)  The  walls  of  the  diked  area  shall  tx-  restricted  loan 

average  height  oi  <;  feel  ( i  834  m]  above  Interim  grade. 

1 926. 1 52(i)(2)(vii)(C)(5)  [Reserved] 

1926.152(i)(2)(vii)(C)(6)  No  loose  combustible  material,  empty  or  full  drum 
or  barrel,  shall  be  permitted  wllhlii  tin-  diked  area. 

1  926.1 52(i)(2)(viil)  Tank  openings  other  than  vents  for  aboveground  tanks. 

1926.152(i)(2)(viii)(A)-(C)  |Keserved| 

1 926.1 52(l)(2)(viii)(D)  Openings  for  gaging  shall  be  provided  with  a  vapor- 
tight  cap  or  cover. 

1 926. 1 52(i)(2)(viiiXE)  For  Class  IB  and  Class  IC  liquids  other  than  crude  oils, 
gasolines,  and  asphalts,  the  fill  pipe  shall  be  so  designed  and  installed  as  to 
minimize  the  possibility  of  generating  static  electricity.  A  fill  pipe  entering 
the  top  of  a  tank  shall  terminate  within  6  Inches  (15.24  cm)  of  the  bottom 
of  the  tank  and  shall  be  Installed  to  avoid  excessive  vibration. 

1926.152(i)(2)(viii)(F)  Filling  and  emptying  connections  which  are  made 
and  broken  shall  be  located  outside  of  buildings  at  a  location  free  from  any 
source  of  Ignition  and  not  less  than  5  feet  (1.52  m)  away  from  any  building 
opening.  Such  connection  shall  be  closed  and  liquldtight  when  not  in  use. 
The  connection  shall  be  properly  Identified. 

1926.152(0(3)  /nstaiiarton  of  underground  tanks— (i)  Location.  Excavation 
for  underground  storage  tanks  shall  be  made  with  due  care  to  avoid  un- 
dermining of  foundations  of  existing  structures.  Underground  tanks  or 
tanks  under  buildings  shall  be  so  located  with  respect  to  existing  building 
foundations  and  supports  that  the  loads  carried  by  the  latter  cannot  be 
transmitted  to  the  tank.  The  distance  from  any  part  of  a  tank  storing  Class 
I  liquids  to  the  nearest  wall  of  any  basement  or  pit  shall  be  not  less  than 
1  foot  (0.304  m).  and  to  any  property  line  that  may  be  built  upon,  not 
less  than  3  feet  (0.912  m).  The  distance  from  any  part  of  a  tank  storing 
Class  II  or  Class  III  liquids  to  the  nearest  wall  of  any  basement,  pit  or 
property  line  shall  be  not  less  than  1  foot  (0.304  m). 

1 926.152(i)(3)(ii)  Depth  and  cover.  Underground  tanks  shall  be  set  on  firm 
foundations  and  surrounded  with  at  least  6  inches  (15.24  cm)  of  noncor- 
rosive.  inert  materials  such  as  clean  sand,  earth,  or  gravel  well  tamped  in 
place.  The  tank  shall  be  placed  in  the  hole  with  care  since  dropping  or  rolling 
the  tank  into  the  hole  can  break  a  weld,  puncture  or  damage  the  tank,  or 
scrape  off  the  protective  coating  of  coated  tanks.  Tanks  shall  be  covered  with 
a  minimum  of  2  feet  (0.608  m)  of  earth,  or  shall  be  covered  with  not  less  than 
1  foot  (0.304  m)  of  earth,  on  top  of  which  shall  be  placed  a  slab  of  reinforced 
concrete  not  less  than  4  inches  (10. 16  cm)  thick.  When  underground  tanks 
are.  or  are  likely  to  be.  subject  to  traffic,  they  shall  be  protected  against  damage 
from  vehicles  passing  over  them  by  at  least  3  feet  (0.912  m)  of  earth  cover,  or 
18  inches  (45.72  cm)  of  well-tamped  earth,  plus  6  inches  (15.24  cm)  of  rein- 
forced concrete  or  8  inches  (20.32  cm)  of  asphaltic  concrete.  When  asphaltic  or 
reinforced  concrete  paving  is  used  as  part  of  the  protection,  it  shall  extend  at  least 
1  foot  (0.304  m)  horizontally  beyond  the  outline  of  the  tank  in  all  directions. 

1 926. 1 52(0(3)(i  i  i)  Corrosion  protection.  Corrosion  protection  for  the  tank  and 
its  piping  shall  be  provided  by  one  or  more  of  the  following  methods: 

1 926. 152(i)(3)(ii i)(A)  Use  of  protective  coatings  or  wrappings: 
1926.152(i)(3)(iii)(B)  Cathodic  protection;  or. 

1926.1 52(i)(3)(i i i)(C)  Corrosion  resistant  materials  of  construction. 
1926.1 52(i)(3)(i  v)  Vents.  (A)  Location  and  arrangement  of  vents  for  Class  I 
liquids.  Vent  pipes  from  tanks  storing  Class  I  liquids  shall  be  so  located  that 
the  discharge  point  is  outside  of  buildings,  higher  than  the  fill  pipe  opening, 
and  not  less  than  12  feet  (3.648  m)  above  the  adjacent  ground  level.  Vent 
pipes  shall  discharge  only  upward  in  order  to  disperse  vapors.  Vent  pipes  2 
inches  (5.08  cm)  or  less  in  nominal  inside  diameter  shall  not  be  obstructed 
by  devices  that  will  cause  excessive  back  pressure.  Vent  pipe  outlets  shall 
be  so  located  that  flammable  vapors  will  not  enter  building  openings,  or  be 
trapped  under  eaves  or  other  obstructions.  If  the  vent  pipe  is  less  than  10 
feet  (3.04  m)  in  length,  or  greater  than  2  inches  (5.08  cm)  in  nominal  inside 
diameter,  the  outlet  shall  be  provided  with  a  vacuum  and  pressure  relief 
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device  or  there  shall  be  an  approved  flame  arrester  located  in  the  vent 
line  at  the  outlet  or  within  the  approved  distance  from  the  outlet. 

1926.152(i)(3)(iv)(B)  Size  of  vents.  Each  tank  shall  be  vented  through 
piping  adequate  in  size  to  prevent  blow-back  of  vapor  or  liquid  at  the  fill 


opening  while  the  tank  is  being  filled.  Vent  pipes  shall  be  not  less  than 
11/4  inch  (3. 175  cm)  nominal  inside  diameter. 


TABLE  F-11— VENT  LINE  DIAMETERS 


Maximum  flow 


GPM  (L) 


Pipe  length1 


50  feet 


(15.2  m) 

100  feet 

(30.4  m) 

200  feet 

(60.8  m) 

(cm) 

Inches 

(cm) 

Inches 

(cm) 

(3.175) 

1  1/4 

(3.175) 

1  1/4 

(3.175) 

(3. 175) 

1  1/4 

(3.175) 

1  1/4 

(3.175) 

(3.175) 

1  1/4 

(3.175) 

1  1/2 

(3.81) 

(3.175) 

1  1/2 

(3.81) 

2 

(5.08) 

(3.81) 

1  1/2 

(3.81) 

2 

(5.08) 

(3.81) 

2 

(5.08) 

2 

(5.08) 

(5.08) 

2 

(5.08) 

2 

(5.08) 

(5.08) 

2 

(5.08) 

3 

(7.62) 

(5.08) 

2 

(5.08) 

3 

(7.62) 

(5.08) 

2 

(5.08) 

3 

(7.62) 

Inches 

100  (378.5) 11/4 

200  (757) 11/4 

300  (1.135.5) 11/4 

400  (1.514) 11/4 

500  (1.892.5) 11/2 

600  (2.271) 11/2 

700  (2.649.5) 2 

800  (3.028) 2 

900  (3.406.5) 2 

1.000  (3.785) 2 


Vent  lines  of  50  ft.  (15.2  m),  100  ft.  (30.4  m),  and  200  ft.  (60.8  m)  of  pipe  plus  7  ells. 


1926.152(i)(3)(iv)(C)  Location  and  arrangement  of  vents  for  Class  II  or 
Class  III  liquids.  Vent  pipes  from  tanks  storing  Class  II  or  Class  III  flam- 
mable liquids  shall  terminate  outside  of  the  building  and  higher  than  the 
fill  pipe  opening.  Vent  outlets  shall  be  above  normal  snow  level.  They  may 
be  fitted  with  return  bends,  coarse  screens  or  other  devices  to  minimize 
ingress  of  foreign  material. 

1926.1 52(i)(3)(iv)(D)  Vent  piping  shall  be  constructed  in  accordance  with 
paragraph  (3)(iv)(C)  of  this  section.  Vent  pipes  shall  be  so  laid  as  to  drain 
toward  the  tank  without  sags  or  traps  in  which  liquid  can  collect.  They 
shall  be  located  so  that  they  will  not  be  subjected  to  physical  damage.  The 
tank  end  of  the  vent  pipe  shall  enter  the  tank  through  the  top. 

1 926.1 52(i)(3)(iv)(E)  When  tank  vent  piping  is  manifolded,  pipe  sizes  shall 
be  such  as  to  discharge,  within  the  pressure  limitations  of  the  system, 
the  vapors  they  may  be  required  to  handle  when  manifolded  tanks  are 
filled  simultaneously. 

1926.1 52(i)(3)(v)  Tank  openings  other  than  vents.  (A)  Connections  for  all 
tank  openings  shall  be  vapor  or  liquid  tight. 

1 926. 1 52(i)(3)(v)(B)  Openings  for  manual  gaging,  if  independent  of  the  fill  pipe, 
shall  be  provided  with  a  liquid-tight  cap  or  cover.  If  inside  a  building,  each 
such  opening  shall  be  protected  against  liquid  overflow  and  possible  vapor 
release  by  means  of  a  spring  loaded  check  valve  or  other  approved  device. 

1 926. 1 52(i)(3)(v)(C)  Fill  and  discharge  lines  shall  enter  tanks  only  through 
the  top.  Fill  lines  shall  be  sloped  toward  the  tank. 

1 926. 1 52(i)(3)(v)(D)  For  Class  IB  and  Class  IC  Uquids  other  than  crude  oils. 
gasolines,  and  asphalts,  the  fill  pipe  shall  be  so  designed  and  installed  as 
to  minimize  the  possibility  of  generating  static  electricity  by  terminating 
within  6  inches  (15.24  cm)  of  the  bottom  of  the  tank. 

1926.152(i)(3)(v)(E)  Filling  and  emptying  connections  which  are  made 
and  broken  shall  be  located  outside  of  buildings  at  a  location  free  from 
any  source  of  ignition  and  not  less  than  5  feet  (1.52  m)  away  from  any 
building  opening.  Such  connection  shall  be  closed  and  liquidtight  when 
not  in  use.  The  connection  shall  be  properly  identified. 

1 926.1 52(i)(4)  Installation  of  tanks  inside  of  buildings — (i)  Location.  Tanks 
shall  not  be  permitted  inside  of  buildings  except  as  provided  in  paragraphs 
(e).  (g).  (h).  or  (i)  of  this  section. 

1 926.1 52(i)(4)(ii)  Vents.  Vents  for  tanks  inside  of  buildings  shall  be  as  pro- 
vided in  paragraphs  (i)(2)  (iv),  (v).  (\1)(B).  and  (3)(iv)  of  this  section,  except 
that  emergency  venting  by  the  use  of  weak  roof  seams  on  tanks  shall  not 
be  permitted.  Vents  shall  discharge  vapors  outside  the  buildings. 

1 926.1 52(i)(4)(jij)  Vent  piping.  Vent  piping  shall  be  constructed  in  accor- 
dance with  paragraph  (c)  of  this  section. 

1 926.1 52(i)(4)(iv)  Tank  openings  other  than  vents.  (A)  Connections  for  all 
tank  openings  shall  be  vapor  or  liquidtight.  Vents  are  covered  in  paragraph 
(i)(4)(ii)  of  this  section. 


1 926.1 52(i)(4)(iv)(B)  Each  connection  to  a  tank  inside  of  buildings  through 
which  liquid  can  normally  flow  shall  be  provided  with  an  internal  or  an 
external  valve  located  as  close  as  practical  to  the  shell  of  the  tank.  Such 
valves,  when  external,  and  their  connections  to  the  tank  shall  be  of  steel 
except  when  the  chemical  characteristics  of  the  liquid  stored  are  incom- 
patible with  steel.  When  materials  other  than  steel  are  necessary,  they 
shall  be  suitable  for  the  pressures,  structural  stresses,  and  temperatures 
involved,  including  fire  exposures. 

1926.1  52(i)(4)(iv)(C)  Flammable  or  combustible  liquid  tanks  located  in- 
side of  buildings,  except  in  one-story  buildings  designed  and  protected 
for  flammable  or  combustible  liquid  storage,  shall  be  provided  with  an 
automatic-closing  heat-actuated  valve  on  each  withdrawal  connection 
below  the  liquid  level,  except  for  connections  used  for  emergency  disposal, 
to  prevent  continued  flow  in  the  event  of  fire  in  the  vicinity  of  the  tank. 
This  function  may  be  incorporated  in  the  valve  required  in  paragraph 
(i)(4)(iv)(B)  of  this  section,  and  if  a  separate  valve,  shall  be  located  adjacent 
to  the  valve  required  in  paragraph  (i)(4)(iv)(B)  of  this  section. 

1926.152(i)(4)(iv)(D)  Openings  for  manual  gaging,  if  independent  of  the 
fill  pipe  (see  paragraph  (i)(4)(iv)(F)  of  this  section),  shall  be  provided  with 
a  vaportight  cap  or  cover.  Each  such  opening  shall  be  protected  against 
liquid  overflow  and  possible  vapor  release  by  means  of  a  spring  loaded 
check  valve  or  other  approved  device. 

1 926.1 52(i)(4)(iv)(E)  For  Class  IB  and  Class  IC  liquids  other  than  crude  oils, 
gasolines,  and  asphalts,  the  fill  pipe  shall  be  so  designed  and  installed  as 
to  minimize  the  possibility  of  generating  static  electricity  by  terminating 
within  6  inches  (15.24  cm)  of  the  bottom  of  the  tank. 

1926.152(i)(4)(iv)(F)  The  fill  pipe  inside  of  the  tank  shall  be  installed  to 
avoid  excessive  vibration  of  the  pipe. 

1926.152(i)(4)(iv)(G)  The  inlet  of  the  fill  pipe  shall  be  located  outside  of 
buildings  at  a  location  free  from  any  source  of  ignition  and  not  less  than 
5  feet  (1.52  m)  away  from  any  building  opening.  The  inlet  of  the  fill  pipe 
shall  be  closed  and  liquidtight  when  not  in  use.  The  fill  connection  shall 
be  properly  identified. 

1926.152(iX4)(iv)(H)  Tanks  inside  buildings  shall  be  equipped  with  a  device, 
or  other  means  shall  be  provided,  to  prevent  overflow  into  the  building. 
1926.152(i)(5)  Supports,  foundations,  and  anchoragefor  all  tank  locations — (i) 
GeneraL  Tank  supports  shall  be  installed  on  firm  foundations.  Tank  supports 
shall  be  of  concrete,  masonry,  or  protected  steel.  Single  wood  timber  supports 
(not  cribbing)  laid  horizontally  may  be  used  for  outside  aboveground  tanks 
if  not  more  than  12  inches  (30.48  cm)  high  at  their  lowest  point. 
1926.152(i)(5)(ii)  Fire  resistance.  Steel  supports  or  exposed  piling  shall  be 
protected  by  materials  having  a  fire  resistance  rating  of  not  less  than  2 
hours,  except  that  steel  saddles  need  not  be  protected  if  less  than  1 2  inches 
(30.48  cm)  high  at  their  lowest  point.  Water  spray  protection  or  its  equivalent 
may  be  used  in  lieu  of  fire-resistive  materials  to  protect  supports. 
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Subpart  F — Fire  Protection  and  Prevention 


I928.i52(i)(5)(iii)  Spheres  Die  design  ol  the  supporting  il n  lea  tanks 

such  as  spheres  shsll  re<  consideration 

I926.i52(i)(5)(iv)  hxiti  distribution  Every  tank  ■hall  b<-  to  nipported  as 
in  prevent  the  exi  essive  i  ow  entration  ol  toads  on  the  supporting  portion 

nl  111.-  shell 

I926.i52(i)(5)(v)  Foundations.  ranks  shall  real  on  the  ground  01  on  (bun 
danona  made  of  concrete,  maaomy.  piling  ink  foundations  shall 

be  designed  to  minimize  the  possibility  "i  uneven  settling  ol  the  tank  and  to 
minimize  corrosion  In  any  pari  ol  the  tank  resting  on  the  foundation 

I926.i52(i)(5)(vi)  Flood  anas,  when-  a  tank  is  located  In  mi  area  thai  may 
he  subletted  in  Hooding,  the  applicable  precautions  outlined  In  this  subdi- 
vision sh.ill  be  observed. 

1926.152(i)(5)(vi)(A)  No  aboveground  vertical  storage  lank  containing  8 
ll.iiiiiii.il il<-  01  combustible  liquid  shall  be  located  so  thai  tin  allowable 
liquid  level  within  the  tank  Is  below  the  established  maximum  flood  stage, 
unless  the  lank  Is  provided  with  a  guiding  structure  such  as  described  In 
paragraphs  lil(.r>)lvil  (M).  (N).  and  (O)  of  this  section. 

1 926.1 52(i)(5)(vi)(B)  Independent  water  supply  facilities  shall  be  provided 
at  locations  where  there  Is  no  ample  and  dependable  public  water  supply 
available  for  loading  partially  empty  tanks  with  water. 

1926.152(i)(5)(vi)(C)  In  addition  to  the  preceding  requirements,  each  tank 
so  located  that  more  than  70  percent,  but  less  than  100  percent,  of  Its  al- 
lowable liquid  storage  capacity  will  be  submerged  at  the  established  max- 
imum flood  stage,  shall  be  safeguarded  by  one  of  the  following  methods: 
Tank  shall  be  raised,  or  Its  height  shall  be  increased,  until  Its  top  extends 
above  the  maximum  Hood  stage  a  distance  equivalent  to  30  percent  or 
more  of  Its  allowable  liquid  storage  capacity:  Provided,  however.  That  the 
submerged  part  of  the  tank  shall  not  exceed  two  and  one-half  times  the 
diameter.  Or.  as  an  alternative  to  the  foregoing,  adequate  noncombustible 
structural  guides,  designed  to  permit  the  tank  to  float  vertically  without 
loss  of  product,  shall  be  provided. 

1926.152(i)(5)(vi)(D)  Each  horizontal  tank  so  located  that  more  than  70 
percent  of  Its  storage  capacity  will  be  submerged  at  the  established  flood 
stage,  shall  be  anchored,  attached  to  a  foundation  of  concrete  or  of  steel 
and  concrete,  of  sufficient  weight  to  provide  adequate  load  for  the  tank  when 
filled  with  flammable  or  combustible  liquid  and  submerged  by  flood  waters 
to  the  established  flood  stage,  or  adequately  secured  by  other  means. 

1926.152(i)(5)(vi)(E)  [Reserved] 

1926.1 5  2(i)(5)(vi)(F)  At  locations  where  there  is  no  ample  and  dependable 
water  supply,  or  where  filling  of  underground  tanks  with  liquids  is  Imprac- 
ticable because  of  the  character  of  their  contents,  their  use.  or  for  other 
reasons,  each  tank  shall  be  safeguarded  against  movement  when  empty  and 
submerged  by  high  ground  water  or  flood  waters  by  anchoring,  weighting 
with  concrete  or  other  approved  solid  loading  material,  or  securing  by  other 
means.  Each  such  tank  shall  be  so  constructed  and  installed  that  it  will 
safely  resist  external  pressures  due  to  high  ground  water  or  flood  waters. 

1 926.1 52(i)(5)(vi)(G)  At  locations  where  there  is  an  ample  and  dependable 
water  supply  available,  underground  tanks  containing  flammable  or  com- 
bustible liquids,  so  installed  that  more  than  70  percent  of  their  storage  ca- 
pacity will  be  submerged  at  the  maximum  flood  stage,  shall  be  so  anchored, 
weighted,  or  secured  by  other  means,  as  to  prevent  movement  of  such  tanks 
when  filled  with  flammable  or  combustible  liquids,  and  submerged  by  flood 
waters  to  the  established  flood  stage. 

1 926.1 52(i)(5)(vi)(H)  Pipe  connections  below  the  allowable  liquid  level  in  a 
tank  shall  be  provided  with  valves  or  cocks  located  as  closely  as  practicable 
to  the  tank  shell.  Such  valves  and  their  connections  to  tanks  shall  be  of 
steel  or  other  material  suitable  for  use  with  the  liquid  being  stored.  Cast 
iron  shall  not  be  permitted. 

1 926. 1 52(i)(5)(vi)(l)  At  locations  where  an  independent  water  supply  is  required, 
it  shall  be  entirely  independent  of  public  power  and  water  supply.  Independent 
source  of  water  shall  be  available  when  flood  waters  reach  a  level  not  less  than 
10  feet  (3.04  m)  below  the  bottom  of  the  lowest  tank  on  a  property. 

1926.152(i)(5)(vi)(J)  The  self-contained  power  and  pumping  unit  shall  be 
so  located  or  so  designed  that  pumping  into  tanks  may  be  carried  on  con- 
tinuously throughout  the  rise  in  flood  waters  from  a  level  10  feet  (3.04  m) 
below  the  lowest  tank  to  the  level  of  the  potential  flood  stage. 

1 926.1 52(i)(5)(vi)(K)  Capacity  of  the  pumping  unit  shall  be  such  that  the  rate 
of  rise  of  water  in  all  tanks  shall  be  equivalent  to  the  established  potential 
average  rate  of  rise  of  flood  waters  at  any  stage. 


1926.152(l)(5)(vl)(L)  In  li  Iml.  pi  ml.  -nl  pumping  null  shall  I..    1.  Itl  'I  pert 

mill  alb  to  Insure  thai  II  la  In  sBtlsfartory  Q|winllng oondttion 

1926.152(I)(5)(vI)(M)  Structural  guides  for  bokhng  Ooattng  tanks  abovt  then 
foundations  shall  be  ao  designed  thai  there  will  be  no  resistance  to  the  free 

rise  ol  a  l.ink,  and  shall  be  .  onsliii.  led  ol  mm.  ombi  isl  Ible  111.1I.1 1..I 

i926.i52(i)(5)(vl)(N)The  strength  ol  the  structure  shall  be  adequate  to  resist 
i.ii.  1.1I  movement  ol  ■  tank  subjei  t  to  ■<  horizontal  fori  i  In  any  dim  don 
equivalent  to  no!  less  than  2f>  pounds  per  square  fool  1 1  OS  hu.  m*)  ai  ting 
onthepr  J  cross  sectional  area  of  the  tank 

1926.152(i)(5)(vi)(0)  Where  Links  are  situated  on  I  cposi  'I  points  or  bends 
In  a  shoreline  when-  swill  currents  In  Hood  walers  will  be  present,  the 
siiu.  lines  shall  be  designed  to  withstand  a  unit  force  ol  not  less  than  50 
pounds  per  square  foot  (2.1  kg  m2). 

1926.152(i)(5Mvi)(P)  The  filling  of  a  tank  to  be  pun  I  n  l  b]  water  loading 
shall  be  started  as  soon  as  Hood  waters  reach  a  dangerous  flood  stage.  The 
rate  of  filling  shall  be  at  least  equal  to  the  rate  of  rise  of  the  Qoodwaters  (or 
the  established  average  potential  rate  of  rise). 

1926.152(i)(5)(vi)(Q)  Sulli.  lenl  fuel  to  operate  the  water  pumps  shall  be  avail- 
able at  all  times  to  Insure  adequate  power  to  fill  all  tankage  with  water. 

1926.152(i)(5)(vi)(R)  All  valves  on  connecting  pipelines  shall  be  closed  and 
locked  In  closed  position  when  water  loading  has  been  completed. 

1926.1 52(i)(5)(vi)(S)  Where  structural  guides  are  provided  for  the  protection 
of  floating  tanks,  all  rigid  connections  between  tanks  and  pipelines  shall  be 
disconnected  and  blanked  off  or  blinded  before  the  floodwaters  reach  the  bot- 
tom of  the  tank,  unless  control  valves  and  their  connections  to  the  tank  are  of 
a  type  designed  to  prevent  breakage  between  the  valve  and  the  tank  shell. 

1 926.1 52(i)(5)(vi)(T)  All  valves  attached  to  tanks  other  than  those  used  In 
connection  with  water  loading  operations  shall  be  closed  and  locked. 

1926.152(i)(5)(vi)(U)  If  a  tank  is  equipped  with  a  swing  line,  the  swing  pipe 
shall  be  raised  to  and  secured  at  its  highest  position. 

1 926.1 52(i)(5)(vi)(V)  Inspections.  The  Assistant  Secretary  or  his  designated 
representative  shall  make  periodic  Inspections  of  all  plants  where  the  storage 
of  flammable  or  combustible  liquids  is  such  as  to  require  compliance  with 
the  foregoing  requirements,  in  order  to  assure  the  following: 

1 926.1 52(i)(5)(vi)(V)(i)  That  all  flammable  or  combustible  liquid  storage 
tanks  are  in  compliance  with  these  requirements  and  so  maintained. 

1926.152(i)(5)(vi)(V)(2)  That  detailed  printed  instructions  of  what  to  do  in 
flood  emergencies  are  properly  posted. 

1 926. 1 52(i)(5)(vi)(V)(3)  That  station  operators  and  other  employees  depended 
upon  to  carry  out  such  instrucUons  are  thoroughly  informed  as  to  the 
location  and  operation  of  such  valves  and  other  equipment  necessary  to 
effect  these  requirements. 

1 926.1 52(i)(5)(vii)  Earthquake  areas.  In  areas  subject  to  earthquakes,  the 
tank  supports  and  connections  shall  be  designed  to  resist  damage  as  a 
result  of  such  shocks. 

1926.152(i)(6)  Sources  of  ignition.  In  locations  where  flammable  vapors  may 
be  present,  precautions  shall  be  taken  to  prevent  ignition  by  eliminating  or 
controlling  sources  of  ignition.  Sources  of  ignition  may  include  open  flames, 
lightning,  smoking,  cutting  and  welding,  hot  surfaces,  frictional  heat,  sparks 
(static,  electrical,  and  mechanical),  spontaneous  ignition,  chemical  and 
physical-chemical  reactions,  and  radiant  heat. 

1926.152(i)(7)  Testing— (i)  General  All  tanks,  whether  shop  built  or  field 
erected,  shall  be  strength  tested  before  they  are  placed  in  service  in  accordance 
with  the  applicable  paragraphs  of  the  code  under  which  they  were  built.  The 
American  Society  of  Mechanical  Engineers  (ASME)  code  stamp.  American 
Petroleum  Institute  (API)  monogram,  or  the  label  of  the  Underwriters'  Lab- 
oratories. Inc..  on  a  tank  shall  be  evidence  of  compliance  with  this  strength 
test.  Tanks  not  marked  in  accordance  with  the  above  codes  shall  be  strength 
tested  before  they  are  placed  in  service  in  accordance  with  good  engineering 
principles  and  reference  shall  be  made  to  the  sections  on  testing  in  the  codes 
listed  in  paragraphs  (i)(l)  (iii)(A).  (iv)(B).  or  (v)(B)  of  this  section. 

1926.152(i)(7)(ii)  Strength.  When  the  vertical  length  of  the  fill  and  vent 
pipes  is  such  that  when  filled  with  liquid  the  static  head  imposed  upon  the 
bottom  of  the  tank  exceeds  10  pounds  per  square  inch  (68.94  kPa).  the 
tank  and  related  piping  shall  be  tested  hydrostatically  to  a  pressure  equal 
to  the  static  head  thus  imposed. 
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1926.l52(i)(7)(iii)  Tightness.  In  addition  to  the  strength  test  called  for  in 
paragraphs  (i)(7)  (i)  and  (ii)  of  this  section,  all  tanks  and  connections  shall  be 
tested  for  tightness.  Except  for  underground  tanks,  this  tightness  test  shall 
be  made  at  operating  pressure  with  air,  inert  gas.  or  water  prior  to  placing 
the  tank  in  service.  In  the  case  of  field-erected  tanks  the  strength  test  may  be 
considered  to  be  the  test  for  tank  tightness.  Underground  tanks  and  piping. 
before  being  covered,  enclosed,  or  placed  in  use.  shall  be  tested  for  tightness 
hydrostatically,  or  with  air  pressure  at  not  less  than  3  pounds  per  square  inch 
(20.68  kPa)  and  not  more  than  5  pounds  per  square  inch  (34.47  kPa). 

1 926.1 52(i)(7)(iv)  Repairs.  All  leaks  or  deformations  shall  be  corrected 
in  an  acceptable  manner  before  the  tank  is  placed  in  service.  Mechanical 
caulking  is  not  permitted  for  correcting  leaks  in  welded  tanks  except 
pinhole  leaks  in  the  roof. 

1 926.1 52(i)(7)(v)  Derated  operations.  Tanks  to  be  operated  at  pressures 
below  their  design  pressure  may  be  tested  by  the  applicable  provisions 
of  paragraphs  (i)(7)  (i)  or  (ii)  of  this  section,  based  upon  the  pressure 
developed  under  full  emergency  venting  of  the  tank. 

1926.152(j)  Piping,  valves,  and  fittings — (1)  General — (i)  Design.  The 
design  (including  selection  of  materials)  fabrication,  assembly,  test,  and 
inspection  of  piping  systems  containing  flammable  or  combustible  liq- 
uids shall  be  suitable  for  the  expected  working  pressures  and  structural 
stresses.  Conformity  with  the  applicable  provisions  of  Pressure  Piping, 
ANSI  B31  series  and  the  provisions  of  this  paragraph,  shall  be  considered 
prima  facie  evidence  of  compliance  with  the  foregoing  provisions. 

1926.152(J)(1)(ii)  Exceptions.  This  paragraph  does  not  apply  to  any  of 
the  following: 

1926.152(j)(1)(ii)(A)  Tubing  or  casing  on  any  oil  or  gas  wells  and  any 
piping  connected  directly  thereto. 

1926.152(j)(1)(ii)(B)  Motor  vehicle,  aircraft,  boat,  or  portable  or  sta- 
tionary engines. 

1926.152(j)(1)(ii)(C)  Piping  within  the  scope  of  any  applicable  boiler  and 
pressures  vessel  code. 

1926.152(j)(1)(iii)  Definitions.  As  used  in  this  paragraph,  piping  systems 
consist  of  pipe,  tubing,  flanges,  bolting,  gaskets,  valves,  fittings,  the  pres- 
sure containing  parts  of  other  components  such  as  expansion  joints  and 
strainers,  and  devices  which  serve  such  purposes  as  mixing,  separating, 
snubbing,  distributing,  metering,  or  controlling  flow. 

1926.152(j)(2)  Materials  for  piping,  valves,  and  fittings — (i)  Required 
materials.  Materials  for  piping,  valves,  or  fittings  shall  be  steel,  nodular 
iron,  or  malleable  iron,  except  as  provided  in  paragraphs  MJ(2)  (ii).  (iiil 
and  (iv)  of  this  section. 

1 926. 1 52(j)(2)(ii)  Exceptions.  Materials  other  than  steel,  nodular  iron,  or 
malleable  iron  may  be  used  underground,  or  if  required  by  the  properties 
of  the  flammable  or  combustible  liquid  handled.  Material  other  than  steel, 
nodular  iron,  or  malleable  iron  shall  be  designed  to  specifications  embodying 
principles  recognized  as  good  engineering  practices  for  the  material  used. 

1926.152(j)(2)(iii)  Linings.  Piping,  valves,  and  fittings  may  have  com- 
bustible or  noncombustible  linings. 

1926.152(j)(2)(iv)  Low-melting  materials.  When  low-melting  point  mate- 
rials such  as  aluminum  and  brass  or  materials  that  soften  on  fire  ex- 
posure such  as  plastics,  or  non-ductile  materials  such  as  cast  iron,  are 
necessary,  special  consideration  shall  be  given  to  their  behavior  on  fire 
exposure.  If  such  materials  are  used  in  above  ground  piping  systems  or 
inside  buildings,  they  shall  be  suitably  protected  against  fire  exposure 
or  so  located  that  any  spill  resulting  from  the  failure  of  these  materials 
could  not  unduly  expose  persons,  important  buildings  or  structures  or 
can  be  readily  controlled  by  remote  valves. 

1926.152(j)(3)  Pipe  joints.  Joints  shall  be  made  liquid  tight.  Welded  or 
screwed  joints  or  approved  connectors  shall  be  used.  Threaded  joints 
and  connections  shall  be  made  up  tight  with  a  suitable  lubricant  or  pip- 
ing compound.  Pipe  joints  dependent  upon  the  friction  characteristics  of 


combustible  materials  for  mechanical  continuity  of  piping  shall  not  be 
used  inside  buildings.  They  may  be  used  outside  of  buildings  above  or 
below  ground.  If  used  above  ground,  the  piping  shall  either  be  secured 
to  prevent  disengagement  at  the  fitting  or  the  piping  system  shall  be  so 
designed  that  any  spill  resulting  from  such  disengagement  could  not 
unduly  expose  persons,  important  buildings  or  structures,  and  could  be 
readily  controlled  by  remote  valves. 

1926.152(j)(4)  Supports.  Piping  systems  shall  be  substantially  supported 
and  protected  against  physical  damage  and  excessive  stresses  arising 
from  settlement,  vibration,  expansion,  or  contraction. 

1926.152(j)(5)  Protection  against  corrosion.  All  piping  for  flammable  or 
combustible  liquids,  both  aboveground  and  underground,  where  subject 
to  external  corrosion,  shall  be  painted  or  otherwise  protected. 

1 926.1 52(j)(6)  Values.  Piping  systems  shall  contain  a  sufficient  number 
of  valves  to  operate  the  system  properly  and  to  protect  the  plant.  Piping 
systems  in  connection  with  pumps  shall  contain  a  sufficient  number  of 
valves  to  control  properly  the  flow  of  liquid  in  normal  operation  and  in 
the  event  of  physical  damage.  Each  connection  to  pipelines,  by  which 
equipments  such  as  tankcars  or  tank  vehicles  discharge  liquids  by  means 
of  pumps  into  storage  tanks,  shall  be  provided  with  a  check  valve  for 
automatic  protection  against  backflow  if  the  piping  arrangement  is  such 
that  backflow  from  the  system  is  possible. 

1 926.1 52(j)(7)  Testing.  All  piping  before  being  covered,  enclosed,  or  placed 
in  use  shall  be  hydrostatically  tested  to  150  percent  of  the  maximum  an- 
ticipated pressure  of  the  system,  or  pneumatically  tested  to  1 10  percent 
of  the  maximum  anticipated  pressure  of  the  system,  but  not  less  than  5 
pounds  per  square  inch  gage  at  the  highest  point  of  the  system.  This  test 
shall  be  maintained  for  a  sufficient  time  to  complete  visual  inspection  of 
all  joints  and  connections,  but  for  at  least  10  minutes. 

1 926.1 52(k)  Marine  service  stations — (1)  Dispensing,  (i)  The  dispensing 
area  shall  be  located  away  from  other  structures  so  as  to  provide  room 
for  safe  ingress  and  egress  of  craft  to  be  fueled.  Dispensing  units  shall 
in  all  cases  be  at  least  20  feet  (6.08  m)  from  any  activity  involving  fixed 
sources  of  ignition. 

1926.152(k)(1)(ii)  Dispensing  shall  be  by  approved  dispensing  units  with 
or  without  integral  pumps  and  may  be  located  on  open  piers,  wharves,  or 
floating  docks  or  on  shore  or  on  piers  of  the  solid  fill  type. 

1 926. 1 52(k)(1  )(iii)  Dispensing  nozzles  shall  be  automatic-closing  without 
a  hold-open  latch. 

1 926.1 52(k)(2)  Tanks  and  pumps,  (i)  Tanks,  and  pumps  not  integral  with 
the  dispensing  unit,  shall  be  on  shore  or  on  a  pier  of  the  solid  fill  type, 
except  as  provided  in  paragraphs  (k)(2)  (ii)  and  (iii)  of  this  section. 

1926.152(k)(2)(ii)  Where  shore  location  would  require  excessively  long 
supply  lines  to  dispensers,  tanks  may  be  installed  on  a  pier  provided  that 
applicable  portions  of  paragraph  (b)  of  this  section  relative  to  spacing, 
diking,  and  piping  are  complied  with  and  the  quantity  so  stored  does  not 
exceed  1.100  gallons  (4.163.5  L)  aggregate  capacity. 

1 926.1 52(k)(2)(iii)  Shore  tanks  supplying  marine  service  stations  may 
be  located  above  ground,  where  rock  ledges  or  high  water  table  make 
underground  tanks  impractical. 

1926.152(k)(2)(iv)  Where  tanks  are  at  an  elevation  which  would  produce 
gravity  head  on  the  dispensing  unit,  the  tank  outlet  shall  be  equipped  with 
a  pressure  control  valve  positioned  adjacent  to  and  outside  the  tank  block 
valve  specified  in  §1926. 152(c)(8)  of  this  section,  so  adjusted  that  liquid 
cannot  flow  by  gravity  from  the  tank  in  case  of  piping  or  hose  failure. 

1926.1 52(k)(3)  Piping,  (i)  Piping  between  shore  tanks  and  dispensing  units 
shall  be  as  described  in  paragraph  (k)(2)(iii)  of  this  section,  except  that. 
where  dispensing  is  from  a  floating  structure,  suitable  lengths  of  oil-re- 
sistant flexible  hose  may  be  employed  between  the  shore  piping  and  the 
piping  on  the  floating  structure  as  made  necessary  by  change  in  water 
level  or  shoreline. 
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TABLE  F-1 9— ELECTRICAL  EQUIPMENT  HAZARDOUS  AREAS— SERVICE  STATIONS 


Clan  I 

Group  D  division 


Extent  of  classified  area 


round  Link 

i  in  opening 

Vent— Discharging  upward 

Dispense! 

Pita  

i  Hapenaa  eni  losure 

Outdoor  

Indo  'i 
with  mechanical  ventilation 

wuh  gravity  ventilation 

Remote  pump — Outdoor 

Remote  pump— Indoor 

Lubrication  or  service  room 

Dispenser  for  Class  I  Liquids 

Special  enclosure  inside  building 

per  §910. 106(f)(1)(H). 

Sales,  storage  and  rest  rooms 


Any  pit .  box  or  apace  below  grade  level,  any  pari  "I  whli  li  Is  within  (he  Division  1  .>r  z  .  I.issiflrd  area. 

i  Ip  to  18  in'  hea  1 15  "z  <  ml  above  nr.idr  level  wiihin  .1  horizontal  radius  ••!  10  feel  [3  04m)  from  a  loose 

mi  ,  onnei  Uon  and  within  .1  horlxontal  radius  ol  5  feet  11.52  m)  fan  .1  ugin  nil  <  onnectlon 

Within  3  feel  10.912  m)  of  open  end  of  venl.  extendlnn  in  .ill  directions. 

Area  betv  912  mi  and  B  f<-<-t  (1.S9  n)  el  open  end  ol  vent,  extending  in  .ill  dlna  dona 

Am  pll    box  ..t  span-  below  grade  level,  any  part  ofwhlch  Is  Within  the  Division  I  or  2  classified  area. 

The  area  4  feet  (1.216  mi  vertically  above  base  within  the  em  losure  and  i«  Inches  (46.72  cm)  horizon- 

i.iiiv  In  ill  dire 

Up  to  18  Inches  (45.72  cm)  above  grade  level  within  20  feet  (6.08  m)  horizontally  of  any 

edge  of  enclosure. 


Up  lo  18  Inches  (45.72  cm)  above  grade  or  floor  level  within  20  feet  (6.08  m)  horizontally 

of  any  edge  of  enclosure. 

Up  to  18  Inches  (45.72  cm)  above  grade  or  floor  level  within  25  feet  (7.6  m)  horizontally 

of  any  edge  of  enclosure. 

Any  pit.  box  or  space  below  grade  level  If  any  part  Is  within  a  horizontal  distance  of  10  feet  (3.04m) 

from  any  edge  of  pump. 

Within  3  feet  (0.912  m)  of  any  edge  of  pump,  extending  In  all  directions.  Also  up  to  18  Inches 

(45.72  cm)  above  grade  level  within  10  feet  (3.04m)  horizontally  from  any  edge  of  pump. 

Entire  area  wiihin  any  pit. 

Within  5  feet  (1.52  m)  of  any  edge  of  pump,  extending  In  all  directions.  Also  up  to 

3  feel  (3.04  m  [sic  0.912  m])  above  floor  or  grade  level  within  25  feet  (6.08  m  (sic  7.6  m|) 

horizontally  from  any  edge  of  pump. 

Entire  area  within  any  pit. 

Area  up  to  18  Inches  (45.72  cm)  above  floor  or  grade  level  within  entire  lubrication  room. 

Within  3  feet  (0.912  m)  of  any  Till  or  dispensing  point,  extending  in  all  directions. 

Entire  enclosure. 

If  there  is  any  opening  to  these  rooms  within  the  extent  of  a  Division  1  area,  the  entire  room 
shall  be  classified  as  Division  1 . 


'    Ordinary. 

1926.152(k)(3)(ii)  A  readily  accessible  valve  to  shut  off  the  supply  from 
shore  shall  be  provided  in  each  pipeline  at  or  near  the  approach  to  the  pier 
and  at  the  shore  end  of  each  pipeline  adjacent  to  the  point  where  flexible 
hose  is  attached. 

1926.152(k)(3)(iii)  Piping  shall  be  located  so  as  to  be  protected  from  phys- 
ical damage. 

1926.152(k)(3)(iv)  Piping  handling  Class  I  liquids  shall  be  grounded  to 
control  stray  currents. 

1926.152(k)(4)  Definition:  as  used  in  this  section:  Marine  service  station  shall 
mean  that  portion  of  a  property  where  flammable  or  combustible  liquids 
used  as  fuels  are  stored  and  dispensed  from  fixed  equipment  on  shore, 
piers,  wharves,  or  floating  docks  Into  the  fuel  tanks  of  self-propelled  craft, 
and  shall  include  all  facilities  used  in  connection  therewith. 

|44  FR  8577.  Feb.  9,  1979;  44  FR  20940,  Apr.  6.  1979.  as  amended  at 
51  FR  25318.  July  11.  1986;  58  FR  35162.  June  30.  1993;  63  FR  33469. 
June  18.  1998) 

§1926.153  Liquefied  petroleum  gas  (LP-Gas). 
1926.153(a)  Approval  of  equipment  and  systems.  (1)  Each  system  shall 
have  containers,  valves,  connectors,  manifold  valve  assemblies,  and  regu- 
lators of  an  approved  type. 

1926.153(a)(2)  All  cylinders  shall  meet  the  Department  of  Transportation 
specification  identification  requirements  published  in  49  CFR  Part  178. 
Shipping  Container  Specifications. 

1926.153(a)(3)  Definition.  As  used  in  this  section.  Containers — All  vessels, 

such  as  tanks,  cylinders,  or  drums,  used  for  transportation  or  storing 

liquefied  petroleum  gases. 

1926.153(b)  Welding  on  LP-Gas  containers.  Welding  is  prohibited  on 

containers. 

1926.153(c)  Container  valves  and  container  accessories.  (1)  Valves,  fit- 
tings, and  accessories  connected  directly  to  the  container,  including  primary 


shut  off  valves,  shall  have  a  rated  working  pressure  of  at  least  250  p.s.i.g. 
and  shall  be  of  material  and  design  suitable  for  LP-Gas  service. 
1 926.153(c)(2)  Connections  to  containers,  except  safety  relief  connections, 
liquid  level  gauging  devices,  and  plugged  openings,  shall  have  shutoff  valves 
located  as  close  to  the  container  as  practicable. 

1926.153(d)  Safety  devices.  (1)  Even1  container  and  every  vaporizer  shall 
be  provided  with  one  or  more  approved  safety  relief  valves  or  devices.  These 
valves  shall  be  arranged  to  afford  free  vent  to  the  outer  air  with  discharge 
not  less  than  5  feet  horizontally  away  from  any  opening  into  a  building 
which  is  below  such  discharge. 

1 926.1 53(d)(2)  Shutoff  valves  shall  not  be  installed  between  the  safety  relief 
de\ice  and  the  container,  or  the  equipment  or  piping  to  which  the  safety 
relief  device  is  connected,  except  that  a  shutoff  valve  may  be  used  where  the 
arrangement  of  this  valve  is  such  that  full  required  capacity  flow  through 
the  safety  relief  device  is  always  afforded. 

1926.153(d)(3)  Container  safety  relief  devices  and  regulator  relief  vents 
shall  be  located  not  less  than  5  feet  in  any  direction  from  air  openings 
into  sealed  combustion  system  appliances  or  mechanical  ventilation 
air  intakes. 

1926.153(e)  Dispensing.  (1)  Filling  of  fuel  containers  for  trucks  or  motor 
vehicles  from  bulk  storage  containers  shall  be  performed  not  less  than  10 
feet  from  the  nearest  masonry-walled  building,  or  not  less  than  25  feet  from 
the  nearest  building  or  other  construction  and.  in  any  event,  not  less  than 
25  feet  from  any  building  opening. 

1926.153(e)(2)  Filling  of  portable  containers  or  containers  mounted  on  skids 
from  storage  containers  shall  be  performed  not  less  than  50  feet  from  the 
nearest  building. 

1926.153(f)  Requirements  for  appliances.  (1)  LP-Gas  consuming  appli- 
ances shall  be  approved  types. 

1926.153(f)(2)  Any  appliance  that  was  originally  manufactured  for  operation 
with  a  gaseous  fuel  other  than  LP-Gas.  and  is  in  good  condition,  may  be 
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used  with  LP-Gas  only  after  it  is  properly  converted,  adapted,  and  tested 
for  performance  with  LP-Gas  before  the  appliance  is  placed  in  use. 

1926.153(g)  Containers  and  regulating  equipment  installed  outside  of 
buildings  or  structures.  Containers  shall  be  upright  upon  firm  foundations 
or  otherwise  firmly  secured .  The  possible  effect  on  the  outlet  piping  of  settling 
shall  be  guarded  against  by  a  flexible  connection  or  special  fitting. 

1926.153(h)  Containers  and  equipment  used  inside  of  buildings  or 
structures.  (1)  When  operational  requirements  make  portable  use  of 
containers  necessary,  and  their  location  outside  of  buildings  or  structures 
is  impracticable,  containers  and  equipment  shall  be  permitted  to  be  used 
inside  of  buildings  or  structures  in  accordance  with  paragraphs  (h)(2) 
through  (1 1)  of  this  section. 

1926.153(h)(2)  Containers  in  use  means  connected  for  use. 

1 926. 1 53(h)(3)  Systems  utilizing  containers  having  a  water  capacity  greater 
than  2  1/2  pounds  (nominal  1  pound  LP-Gas  capacity)  shall  be  equipped 
with  excess  flow  valves.  Such  excess  flow  valves  shall  be  either  integral  with 
the  container  valves  or  in  the  connections  to  the  container  valve  outlets. 

1926.153(h)(4)  Regulators  shall  be  either  directly  connected  to  the 
container  valves  or  to  manifolds  connected  to  the  container  valves.  The 
regulator  shall  be  suitable  for  use  with  LP-Gas.  Manifolds  and  fittings 
connecting  containers  to  pressure  regulator  inlets  shall  be  designed  for 
at  least  250  p.s.i.g.  service  pressure. 

1926.153(h)(5)  Valves  on  containers  having  water  capacity  greater  than 
50  pounds  (nominal  20  pounds  LP-Gas  capacity)  shall  be  protected  from 
damage  while  in  use  or  storage. 

1926.153(h)(6)  Aluminum  piping  or  tubing  shall  not  be  used. 

1926.153(h)(7)  Hose  shall  be  designed  for  a  working  pressure  of  at  least 
250  p.s.i.g.  Design,  construction,  and  performance  of  hose,  and  hose  con- 
nections shall  have  their  suitability  determined  by  listing  by  a  nationally 
recognized  testing  agency.  The  hose  length  shall  be  as  short  as  practicable. 
Hoses  shall  be  long  enough  to  permit  compliance  with  spacing  provisions  of 
paragraphs  (h)(1)  through  (13)  of  this  section,  without  kinking  or  straining, 
or  causing  hose  to  be  so  close  to  a  burner  as  to  be  damaged  by  heat. 

1926.153(h)(8)  Portable  heaters,  including  salamanders,  shall  be  equipped 
with  an  approved  automatic  device  to  shut  off  the  flow  of  gas  to  the  main 
burner,  and  pilot  if  used,  in  the  event  of  flame  failure.  Such  heaters,  having 
inputs  above  50,000  B.t.u.  per  hour,  shall  be  equipped  with  either  a  pilot, 
which  must  be  lighted  and  proved  before  the  main  burner  can  be  turned 
on.  or  an  electrical  ignition  system. 

NOTE:  The  provisions  of  this  subparagraph  do  not  apply  to  portable 
heaters  under  7.500  B.t.u.  per  hour  input  when  used  with  containers 
having  a  maximum  water  capacity  of  2  1/2  pounds. 

1926.153(h)(9)  Container  valves,  connectors,  regulators,  manifolds,  pip- 
ing, and  tubing  shall  not  be  used  as  structural  supports  for  heaters. 

1926.153(h)(10)  Containers,  regulating  equipment,  manifolds,  pipe,  tub- 
ing, and  hose  shall  be  located  to  minimize  exposure  to  high  temperatures 
or  physical  damage. 

1926.153(h)(11)  Containers  having  a  water  capacity  greater  than 
2  1/2  pounds  (nominal  1  pound  LP-Gas  capacity)  connected  for  use 
shall  stand  on  a  firm  and  substantially  level  surface  and,  when  neces- 
sary, shall  be  secured  in  an  upright  position. 

1926.153(h)(12)  The  maximum  water  capacity  of  individual  containers 
shall  be  245  pounds  (nominal  100  pounds  LP-Gas  capacity). 

1926.153(h)(13)  For  temporary  heating,  heaters  (other  than  integral 
heater-container  units)  shall  be  located  at  least  6  feet  from  any  LP-Gas 
container.  This  shall  not  prohibit  the  use  of  heaters  specifically  designed 
for  attachment  to  the  container  or  to  a  supporting  standard,  provided  they 
are  designed  and  installed  so  as  to  prevent  direct  or  radiant  heat  applica- 
tion from  the  heater  onto  the  containers.  Blower  and  radiant  type  heaters 
shall  not  be  directed  toward  any  LP-Gas  container  within  20  feet. 

1926.153(h))  14)  Iftwoormore  heater-container  units,  of  either  the  integral 
or  nonintegral  type,  are  located  in  an  unpartitioned  area  on  the  same 
floor,  the  container  or  containers  of  each  unit  shall  be  separated  from  the 
container  or  containers  of  any  other  unit  by  at  least  20  feet. 
1926.153(h)(15)  When  heaters  are  connected  to  containers  for  use  in 
an  unpartitioned  area  on  the  same  floor,  the  total  water  capacity  of  con- 
tainers, manifolded  together  for  connection  to  a  heater  or  heaters,  shall 
not  be  greater  than  735  pounds  (nominal  300  pounds  LP-Gas  capacity). 
Such  manifolds  shall  be  separated  by  at  least  20  feet. 


1 926. 1 53(h)(1 6)  Storage  of  containers  awaiting  use  shall  be  in  accordance 
with  paragraphs  (j)  and  (k)  of  this  section. 

1 926. 1 53(i)  Multiple  container  systems.  (1)  Valves  in  the  assembly  of  mul- 
tiple container  systems  shall  be  arranged  so  that  replacement  of  containers 
can  be  made  without  shutting  off  the  flow  of  gas  in  the  system.  This  provision 
is  not  to  be  construed  as  requiring  an  automatic  changeover  device. 

1926.153(0(2)  Heaters  shall  be  equipped  with  an  approved  regulator  in 
the  supply  line  between  the  fuel  cylinder  and  the  heater  unit.  Cylinder 
connectors  shall  be  provided  with  an  excess  flow  valve  to  minimize  the 
flow  of  gas  in  the  event  the  fuel  line  becomes  ruptured. 

1 926.1 53(i)(3)  Regulators  and  low-pressure  relief  devices  shall  be  rigidly 
attached  to  the  cylinder  valves,  cylinders,  supporting  standards,  the 
building  walls,  or  otherwise  rigidly  secured,  and  shall  be  so  installed  or 
protected  from  the  elements. 

1926.153(j)  Storage  of  LPG  containers.  Storage  of  LPG  within  build- 
ings is  prohibited. 

1926.153(k)  Storage  outside  of  buildings.  (1)  Storage  outside  of  build- 
ings, for  containers  awaiting  use.  shall  be  located  from  the  nearest  building 
or  group  of  buildings,  in  accordance  with  the  following: 

TABLE  F-3 


Quantity  of  LP-Gas  stored 


Distance  (feet) 


500  lbs.  or  less 0 

501  to  6.000  lbs 10 

6.001  to  10.000  lbs 20 

Over  10.000  lbs 25 

1 926.1 53(k)(2)  Containers  shall  be  in  a  suitable  ventilated  enclosure  or 
otherwise  protected  against  tampering. 

1926.153(1)  Fire  protection.  Storage  locations  shall  be  provided  with  at 
least  one  approved  portable  fire  extinguisher  having  a  rating  of  not  less 
than  20-B:C. 

1926.153(m)  Systems  utilizing  containers  other  than  DOT  con- 
tainers— (1)  Application.  This  paragraph  applies  specifically  to  systems 
utilizing  storage  containers  other  than  those  constructed  in  accordance 
with  DOT  specifications.  Paragraph  (b)  of  this  section  applies  to  this 
paragraph  unless  otherwise  noted  in  paragraph  (b)  of  this  section. 

1 926.1 53(m)(2)  Design  pressure  and  classification  of  storage  containers. 
Storage  containers  shall  be  designed  and  classified  in  accordance  with 
Table  F-3 1. 

TABLE  F-31 


Minimum  design  pressure  of  container, 

lb.  per  sq.  in.  gage 

For  gases  with 

1949  edition  of  ASME  Code 

vapor  press. 

(Par.  U-200,  U-201);  1950, 

Not  to  exceed 

1949  and  earlier 

1952, 1956, 1959, 1962,  1965, 

Id.  per  sq.  in. 

editions  of 

and  1968  (Division  1) 

Container 

gage  at  100   F 

AS  ME  Code 

editions  of  ASME  Code;  All 

type 

(37.8  °C) 

(Par.  U-68,  U-69) 

editions  of  API-ASME  Code3 

'80 

'80 

'80 

'100 

100 

100 

100 

125 

125 

125 

125 

156 

150 

150 

150 

187 

175 

175 

175 

219 

2200 

215 

200 

250 

New  storage  containers  of  the  80  type  have  not  been  authorized  since  Dec.  31 , 1 947. 
Container  type  may  be  increased  by  increments  of  25.  The  minimum  design  pressure  of 
containers  shall  be  1 00%  of  the  container  type  designation  when  constructed  under  1 949 
or  earlier  editions  of  the  ASME  Code  (Par.  U-68  and  U-69).  The  minimum  design  pressure 
of  containers  shall  be  1 25%  of  the  container  type  designation  when  constructed  under  (1 ) 
the  1 949  ASME  Code  (Par.  U-200  and  U-201 ),  (2)  1 950, 1 952. 1 956, 1 959, 1 962, 1 965,  and 
1 968  (Division  1 )  editions  of  the  ASME  Code,  and  (3)  all  editions  of  the  API-ASME  Code. 
Construction  of  containers  under  the  API-ASME  Code  is  not  authorized  after 
July  1,  1961. 
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Subpart  F — Fire  Protection  and  Prevention 


1926. 153(m)<3)  (onl. ilin-is  ulili   lonml.ir i< hi-,  attached  [portable  "i    semi 

portable  b talnerswtth  suitable  steel  "runners"  oi  'aldda  and  popularly 

known  In  the  Industry  aa  "skid  tanks")  shall  be  designed.  Installed,  and  used 
in  .1.  c  ordance  with  these  rules  subjecl  to  ii»-  following  provlsloi 

I926.i53(m)(3)(i)  n  they  are  (o  i»-  used  .ii  .i  given  general  local foi  ■> 

temporary  period  nol  i"  exceed  6  monih.s  they  nerd  not  have  lire  resisting 
foundations  "i  saddles  bul  sh.iii  nave  adequate  ferrous  metal  supports 

i926.i53(m)(3)(ii)  They  anal]  nol  be  located  with  the  outside  bottom  of  the 
.  ontalnei  shell  more  than  r>  feel  (1.52  m)  above  the  surface  ol  the  ground 
unless  Bre  resisting  supports  are  provided. 

1926.153(m)(3)(iii)  The  bottom  of  the  skids  shall  not  be  less  than  3  Inches 
(5.08  em)  or  more  than  12  Inches  (30.48  cm)  below  the  outside  bottom  of 
iin  i  ontalner  shell. 

1926.153(m)(3)(iv)  Flanges,  nozzles,  valves,  fittings,  and  the  like,  having 
communication  With  the  Interior  of  the  container,  shall  be  protected  against 
physical  ii.iin.iu.i- 

1926.1S3(m)(3)(v)  When  not  permanently  located  on  fire-resisting  foun- 
dations, piping  connections  shall  be  sufficiently  flexible  to  minimize  the 
possibility  of  breakage  or  leakage  of  connections  if  the  container  settles, 
moves,  or  Is  otherwise  displaced. 

1 926.1 53(m)(3)(vi)  Skids,  or  lugs  for  attachment  of  skids,  shall  be  secured  to 
the  container  in  accordance  with  the  code  or  rules  under  which  the  container 
is  designed  and  built  (with  a  minimum  factor  of  safety  of  four)  to  withstand 
loading  in  any  direction  equal  to  four  times  the  weight  of  the  container  and 
attachments  when  filled  to  the  maximum  permissible  loaded  weight. 

1 926. 1 53(m)(4)  Field  welding  where  necessary  shall  be  made  only  on  saddle 
plates  or  brackets  which  were  applied  by  the  manufacturer  of  the  tank 

1 926.1 53(n)  When  LP-Gas  and  one  or  more  other  gases  are  stored  or  used 
in  the  same  area,  the  containers  shall  be  marked  to  identify  their  content. 
Marking  shall  be  in  compliance  with  American  National  Standard  Z48. 1- 
1954.  "Method  of  Marking  Portable  Compressed  Gas  Containers  To  Identify 
the  Material  Contained." 

1926.153(0)  Damage  from  vehicles.  When  damage  to  LP-Gas  systems 
from  vehicular  traffic  is  a  possibility,  precautions  against  such  damage 
shall  be  taken. 

|44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35170.  June  30.  1993] 

§1926.154  Temporary  heating  devices. 

1 926.1 54(a)  Ventilation.  (1)  Fresh  air  shall  be  supplied  in  sufficient  quan- 
tities to  maintain  the  health  and  safety  of  workmen.  Where  natural  means  of 
fresh  air  supply  is  inadequate,  mechanical  ventilation  shall  be  provided. 

1926.154(a)(2)  When  heaters  are  used  in  confined  spaces,  special  care 
shall  be  taken  to  provide  sufficient  ventilation  in  order  to  ensure  proper 
combustion,  maintain  the  health  and  safety  of  workmen,  and  limit  tem- 
perature rise  in  the  area. 

1 926.1 54(b)  Clearance  and  mounting.  (1 )  Temporary  heating  devices  shall 
be  installed  to  provide  clearance  to  combustible  material  not  less  than  the 
amount  shown  in  Table  F-4. 

1926.154(b)(2)  Temporary  heating  devices,  which  are  listed  for  installation 
with  lesser  clearances  than  specified  in  Table  F-4.  may  be  installed  in  ac- 
cordance with  their  approval. 

TABLE  F-4 


Minimum  clearance,  (inches) 

Heating  appliances 

Sides 

Rear 

Chimney 
Connector 

Room  heater,  circulating  type 
Room  heater,  radiant  type 

12 
36 

12 
36 

18 
18 

1926.154(b)(3)  Heaters  not  suitable  for  use  on  wood  floors  shall  not  be  set 
directly  upon  them  or  other  combustible  materials.  When  such  heaters  are 
used,  they  shall  rest  on  suitable  heat  insulating  material  or  at  least  1-inch 
concrete,  or  equivalent.  The  insulating  material  shall  extend  beyond  the 
heater  2  feet  or  more  in  all  directions. 

1 926. 1 54(b)(4)  Heaters  used  in  the  vicinity  of  combustible  tarpaulins,  can- 
vas, or  similar  coverings  shall  be  located  at  least  10  feet  from  the  coverings. 
The  coverings  shall  be  securely  fastened  to  prevent  ignition  or  upsetting  of 
the  heater  due  to  wind  action  on  the  covering  or  other  material. 


1926.154(c)  Stability.  Heaters,  when  In  use.  sh.ill  l><-  sel  horizontally  level. 

iii.  i v.i,.  permitted  i>\  the  manufai  turei  i  markmga 

1926.154(d)  Solid  fuel  salamanders.  Solid  fuel  salamanders  an-  prohibited 

in  buildings  and  on  m  .iHi.IiK 

1926.154(e)  Oil  fired  heaters.  (1)  Flammable  liquid  lired  heaters  shall  be 
equipped  with  •>  primary  safety  i  antral  to  stop  the  How  of  fuel  in  the  event 
ul  Qame  (allure  Barametrti  <>i  gravity  oil  feed  shall  not  be  considered  a 
primary  safety  i  ontral 

1926.154(e)(2)  Heaters  designed  for  barometric-  or  gravity  oil  feed  shall  be 

used  only  with  the  Integral  tanks, 

1926.154(e)(3)  |Rcserved| 

1926.154(e)(4)  Heaters  specifically  designed  and  approved  for  use  with 
separate  supply  tanks  may  be  directly  connected  for  gravity  feed,  or  an 
automatic  pump,  from  a  supply  tank. 

§1926.155  Definitions  applicable  to  this  subpart. 

1926.155(a)  Approved,  for  the  purpose  of  this  subpart,  means  equipment 
that  has  been  listed  or  approved  by  a  nationally  recognized  testing  laboratory 
such  as  Factory  Mutual  Engineering  Corp..  or  Underwriters'  Laboratories. 
Inc..  or  Federal  agencies  such  as  Bureau  of  Mines,  or  U.S.  Coast  Guard, 
which  issue  approvals  for  such  equipment. 

1926.155(b)  Closed  container  means  a  container  so  sealed  by  means  of 
a  lid  or  other  device  that  neither  liquid  nor  vapor  will  escape  from  It  at 
ordinary  temperatures. 

1926.155(c)  Combustible  liquids  mean  any  liquid  having  a  flash  point  at  or 
above  140  °F.  (60  °C).  and  below  200  °F.  (93.4  °C). 

1 926. 1 55(d)  Combustion  means  any  chemical  process  that  involves  oxidation 
sufficient  to  produce  light  or  heat. 

1926.155(e)  Fire  brigade  means  an  organized  group  of  employees  that  are 
knowledgeable,  trained,  and  skilled  in  the  safe  evacuation  of  employees 
during  emergency  situations  and  in  assisting  in  fire  fighting  operations. 

1 926. 1 55(f)  Fire  resistance  means  so  resistant  to  fire  that,  for  specified  time 
and  under  conditions  of  a  standard  heat  Intensity,  it  will  not  fall  structurally 
and  will  not  permit  the  side  away  from  the  fire  to  become  hotter  than  a 
specified  temperature.  For  purposes  of  this  part,  fire  resistance  shall  be 
determined  by  the  Standard  Methods  of  Fire  Tests  of  Building  Construction 
and  Materials.  NFPA  251-1969. 

1926.155(g)  Flammable  means  capable  of  being  easily  ignited,  burning 
intensely,  or  having  a  rapid  rate  of  flame  spread. 

1 926. 1 55(h)  Flammable  liquids  means  any  liquid  having  a  flash  point  below 
140  "F.  and  having  a  vapor  pressure  not  exceeding  40  pounds  per  square 
inch  (absolute)  at  100  °F. 

1926.155(i)  Flash  point  of  the  liquid  means  the  temperature  at  which  It 
gives  off  vapor  sufficient  to  form  an  ignitable  mixture  with  the  air  near  the 
surface  of  the  liquid  or  within  the  vessel  used  as  determined  by  appropriate 
test  procedure  and  apparatus  as  specified  below. 

1 926. 1 55(l)(1)  The  flash  point  of  liquids  having  a  viscosity  less  than  45  Say- 
bolt  Universal  Second(s)  at  100  °F.  (37.8  °C.)  and  a  flash  point  below  175  °F. 
(79.4  CC.)  shall  be  determined  in  accordance  with  the  Standard  Method  of 
Test  for  Flash  Point  by  the  Tag  Closed  Tester.  ASTM  D-56-69. 

1926.155(0(2)  The  flash  point  of  liquids  having  a  viscosity  of  45  Saybolt 
Universal  Second(s)  or  more  at  175  °F.  (79.4  °C.)  or  higher  shall  be  deter- 
mined in  accordance  with  the  Standard  Method  of  Test  for  Flash  Point  by 
the  Pensky  Martens  Closed  Tester.  ASTM  D-93-69. 

1 926.1 55(j)  Liquefied  petroleum  gases.  LPG  and  LP  Gas  mean  and  include 
any  material  which  is  composed  predominantly  of  any  of  the  following 
hydrocarbons,  or  mixtures  of  them,  such  as  propane,  propylene,  butane 
(normal  butane  or  iso-butane).  and  butylenes. 

1 926. 1 55(k)  Portable  tank  means  a  closed  container  having  a  liquid  capacity 
more  than  60  U.S.  gallons,  and  not  intended  for  fixed  installation. 
1926.155(1)  Safety  can  means  an  approved  closed  container,  of  not  more 
than  5  gallons  capacity,  having  a  flash-arresting  screen,  spring-closing  lid 
and  spout  cover  and  so  designed  that  it  will  safely  relieve  internal  pressure 
when  subjected  to  fire  exposure. 

1 926.1 55(m)  Vapor  pressure  means  the  pressure,  measured  in  pounds  per 
square  inch  (absolute),  exerted  by  a  volatile  liquid  as  determined  by  the 
"Standard  Method  of  Test  for  Vapor  Pressure  of  Petroleum  Products  (Reid 
Method)."  (ASTM  D-323-58). 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333);  sections  4,  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary  of 
Labor's  Order  No.  12-71  (36  FR8754).  8-76  (41  FR  25059).  9-83  (48  FR 
35736).  or  3-2000  (65  FR  50017)  as  applicable,  29  CFR  part  191 1. 


§1926.200  Accident  prevention  signs  and  tags. 

1 926.200(a)  General.  Signs  and  symbols  required  by  this  subpart  shall  be 
visible  at  all  times  when  work  is  being  performed,  and  shall  be  removed  or 
covered  promptly  when  the  hazards  no  longer  exist. 

1926.200(b)  Danger  signs.  (1)  Danger  signs  (see  Figure  G- 1)  shall  be  used 
only  where  an  immediate  hazard  exists. 

1 926.200(b)(2)  Danger  signs  shall  have  red  as  the  predominating  color  for 
the  upper  panel:  black  outline  on  the  borders:  and  a  white  lower  panel  for 
additional  sign  wording. 

1926.200(c)  Caution  signs.  (1)  Caution  signs  (see  Figure  G-2)  shall 
be  used  only  to  warn  against  potential  hazards  or  to  caution  against 
unsafe  practices. 

1926.200(c)(2)  Caution  signs  shall  have  yellow  as  the  predominating  color; 
black  upper  panel  and  borders:  yellow  lettering  of  "caution"  on  the  black 
panel:  and  the  lower  yellow  panel  for  additional  sign  wording.  Black  letter- 
ing shall  be  used  for  additional  wording. 


FIGURE  G-1 


FIGURE  G-2 


1926.200(c)(3)  Standard  color  of  the  background  shall  be  yellow;  and  the 
panel,  black  with  yellow  letters.  Any  letters  used  against  the  yellow  back- 
ground shall  be  black.  The  colors  shall  be  those  of  opaque  glossy  samples 
as  specified  in  Table  1  of  American  National  Standard  Z53. 1-1967. 

1 926.200(d)  Exit  signs.  Exit  signs,  when  required,  shall  be  lettered  in  legible 
red  letters,  not  less  than  6  inches  high,  on  a  white  field  and  the  principal 
stroke  of  the  letters  shall  be  at  least  three-fourths  inch  in  width. 

1926.200(e)  Safety  instruction  signs.  Safety  instruction  signs,  when 
used,  shall  be  white  with  green  upper  panel  with  white  letters  to  convey 
the  principal  message.  Any  additional  wording  on  the  sign  shall  be  black 
letters  on  the  white  background. 

1926.200(f)  Directional  signs.  Directional  signs,  other  than  automotive 
traffic  signs  specified  in  paragraph  (g)  of  this  section,  shall  be  white  with  a 
black  panel  and  a  white  directional  symbol.  Any  additional  wording  on  the 
sign  shall  be  black  letters  on  the  white  background. 

1926.200(g)  Traffic  signs.  (1)  Construction  areas  shall  be  posted  with 
legible  traffic  signs  at  points  of  hazard. 

1 926.200(g)(2)  All  traffic  control  signs  or  devices  used  for  protection  of  con- 
struction workers  shall  conform  to  Part  VI  of  the  Manual  of  Uniform  Traffic 
Control  Devices  (AMUTCD").  1988  Edition.  Revision  3,  September  3.  1993, 
FHWA-SA-94-027  or  Part  VI  of  the  Manual  on  Uniform  Traffic  Control  De- 
vices, Millennium  Edition,  December  2000,  FHWA,  which  are  incorporated 
by  reference.  The  Director  of  the  Federal  Register  approves  this  incorporation 
by  reference  in  accordance  with  5  U.S.C.  552(a)  and  1  CFR  part  51.  You  may 
obtain  a  copy  of  the  Millennium  Edition  from  the  following  organizations: 
American  Traffic  Safety  Services  Association,  1 5  Riverside  Parkway.  Suite  1 00. 
Fredericksburg.  VA  22406- 1 022:  Telephone:  1  -800-23 1  -3475:  FAX:  (540)  368- 
1722;  u!u>u>.atesa.com;  Institute  of  Transportation  Engineers.  1099  14th  Street, 
NW.,  Suite  300  West.  Washington.  DC  20005-3438;  FAX:  (202)  289-7722; 
www.ite.org;  and  American  Association  of  State  Highway  and  Transportation 
Officials:  www.aashto.org;  Telephone:  1-800-231-3475;  FAX:  1-800-525-5562. 
Electronic  copies  of  the  MUTCD  2000  are  available  for  downloading  at  http: 
I  /muled.  fhwa.dot.gov/kno-millenniwTL  Electronic  copies  of  the  1988  Edition 
MUTCD.  Revision  3,  are  available  for  downloading  at  http://www.osha.gov/ 
doc/highway_workzones.  Both  documents  are  available  for  inspection  at  the 
OSHA  Docket  Office.  Room  N2625,  U.S.  Department  of  Labor.  200  Constitution 
Avenue.  NW..  Washington.  DC  20210  or  at  the  Office  of  the  Federal  Register. 
800  North  Capitol  Street.  NW..  Suite  700,  Washington,  DC. 

All  traffic  control  signs  or  devices  used  for  protection  of  construction  work- 
men shall  conform  to  American  National  Standards  Institute  D6. 1-1971. 
Manual  on  Uniform  Traffic  Control  Devices  for  Streets  and  Highways. 

1926.200(h)  Accident  prevention  tags.  (1)  Accident  prevention  tags  shall 
be  used  as  a  temporary  means  of  warning  employees  of  an  existing  hazard, 
such  as  defective  tools,  equipment,  etc.  They  shall  not  be  used  in  place  of, 
or  as  a  substitute  for,  accident  prevention  signs. 

1926.200(h)(2)  Specifications  for  accident  prevention  tags  similar  to  those 
in  Table  G- 1  shall  apply. 
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(danger) 

White  tag  -  White 
letters  on  red 
square 


White  tag  - 
White  letters  on 
red  oval  with  a 
black  square 


Yellow  tag  - 
Yellow  letters 
on  a  black 
background 
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CAUTION 
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OUT  OF  ORDER 

DO  NOT  USE 

White  tag  - 
White  letters 
on  black 
background 


Basic  Stock 
(Background) 

Safety  Colors 
(Ink) 

Copy  Specification 
(Letters) 

White 

Red 

Do  Not  Operate 

White 

Black  and  Red 

Danger 

Yellow 

Black 

Caution 

White 

Black 

Out  of  Order 
Do  Not  Use 

1 926. 200(i)  Additional  rules.  American  National  Standards  Institute  (ANSI) 
Z35. 1  - 1 968.  Specifications  for  Accident  Prevention  Signs,  and  Z35.2- 1 968. 
Specifications  for  Accident  Prevention  Tags,  contain  rules  which  are  ad- 
ditional to  the  rules  prescribed  in  this  section.  The  employer  shall  comply 
with  ANSI  Z35. 1- 1968  and  Z35.2- 1968  with  respect  to  rules  not  specifically 
prescribed  in  this  subpart. 

[44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35173.  June  30.  1993] 

§1926.201  Signaling. 

1926.201(a)  Flaggers.  (1)  Signaling  by  daggers  and  the  use  of  daggers, 
including  warning  garments  worn  by  flaggers  shall  conform  to  Part  VI 
of  the  Manual  on  Uniform  Traffic  Control  Devices,  (1988  Edition.  Revi- 
sion 3  or  the  Millennium  Edition),  which  are  incorporated  by  reference 
in  §1926.200(g)(2). 

1926.201(a)(2)  Signaling  directions  by  flagmen  shall  conform  to  American 
National  Standards  Institute  D6. 1  - 197 1 ,  Manual  on  Uniform  Traffic  Control 
Devices  for  Streets  and  Highways. 

1926.201(a)(3)  Hand  signaling  by  flagmen  shall  be  by  use  of  red  flags 
at  least  18  inches  square  or  sign  paddles,  and  in  periods  of  darkness, 
red  lights. 


1926.201(a)(4)  Flagmen  shall  be  provided  with  and  shall  wear  a  red  or 
orange  warning  garment  while  flagging.  Warning  garments  worn  at  night 
shall  be  of  reflectorized  material. 

1926.201(b)  Crane  and  hoist  signals.  Regulations  for  crane  and  hoist 
signaling  will  be  found  in  applicable  American  National  Standards  In- 
stitute standards. 

§1926.202  Barricades. 

Barricades  for  protection  of  employees  shall  conform  to  Part  VT  of  the  Manual 
on  Uniform  Traffic  Control  Devices  ( 1 988  Edition.  Revision  3  or  Millennium 
Edition),  which  are  incorporated  by  reference  in  §  1926.200(g)(2). 

§1926.203  Definitions  applicable  to  this  subpart. 

1926.203(a)  Barricade  means  an  obstruction  to  deter  the  passage  of  per- 
sons or  vehicles. 

1 926.203(b)  Signs  are  the  warnings  of  hazard,  temporarily  or  permanently 
affixed  or  placed,  at  locations  where  hazards  exist. 

1 926.203(c)  Signals  are  moving  signs,  provided  by  workers,  such  as  flaggers.  or 
by  devices,  such  as  flashing  lights,  to  warn  of  possible  or  existing  hazards. 

1 926.203(d)  Tags  are  temporary  signs,  usually  attached  to  a  piece  of  equip- 
ment or  part  of  a  structure,  to  warn  of  existing  or  immediate  hazards. 
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Authority:  Sec.  1 07.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333):  Sees.  4.  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary 
of  Labors  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059).  9-83 
(48  FR  35736).  or  1-90  (50  FR9033).  as  applicable.  Section  1926.250 
also  issued  under  29  CFR  Part  191 1. 


§1926.250  General  requirements  for  storage. 

1926.250(a)  General.  (1)  All  materials  stored  in  tiers  shall  be  stacked, 
racked,  blocked,  interlocked,  or  otherwise  secured  to  prevent  sliding,  fall- 
ing or  collapse. 

1926.250(a)(2)  Maximum  safe  load  limits  of  floors  within  buildings  and 
structures,  in  pounds  per  square  foot,  shall  be  conspicuously  posted  in  all 
storage  areas,  except  for  floor  or  slab  on  grade.  Maximum  safe  loads  shall 
not  be  exceeded. 

1 926.250(a)(3)  Aisles  and  passageways  shall  be  kept  clear  to  provide  for 
the  free  and  safe  movement  of  material  handling  equipment  or  employees. 
Such  areas  shall  be  kept  in  good  repair. 

1 926.250(a)(4)  When  a  difference  in  road  or  working  levels  exist,  means  such 
as  ramps,  blocking,  or  grading  shall  be  used  to  ensure  the  safe  movement 
of  vehicles  between  the  two  levels. 

1926.250(b)  Material  storage.  (1)  Material  stored  inside  buildings  under 
construction  shall  not  be  placed  within  6  feet  of  any  hoistway  or  inside 
floor  openings .  nor  within  1 0  feet  of  an  exterior  wall  which  does  not  extend 
above  the  top  of  the  material  stored. 

1926.250(b)(2)  Each  employee  required  to  work  on  stored  material  in  silos, 
hoppers,  tanks,  and  similar  storage  areas  shall  be  equipped  with  personal 
fall  arrest  equipment  meeting  the  requirements  of  subpart  M  of  this  part. 

1926.250(b)(3)  Noncompatible  materials  shall  be  segregated  in  storage. 

1926.250(b)(4)  Bagged  materials  shall  be  stacked  by  stepping  back  the 
layers  and  cross-keying  the  bags  at  least  every  10  bags  high. 

1926.250(b)(5)  Materials  shall  not  be  stored  on  scaffolds  or  runways  in 
excess  of  supplies  needed  for  immediate  operations. 

1926.250(b)(6)  Brick  stacks  shall  not  be  more  than  7  feet  in  height.  When 
a  loose  brick  stack  reaches  a  height  of  4  feet,  it  shall  be  tapered  back  2 
inches  in  every  foot  of  height  above  the  4-foot  level. 

1926.250(b)(7)  When  masonry  blocks  are  stacked  higher  than  6  feet,  the 
stack  shall  be  tapered  back  one-half  block  per  tier  above  the  6-foot  level. 

1926.250(b)(8)  Lumber: 

1926.250(bM8KO  Used  lumber  shall  have  all  nails  withdrawn  before  stacking. 

1926.250(b)(8)(H)  Lumber  shall  be  stacked  on  level  and  solidly  sup- 
ported sills. 

1926.250(b)(8)(iii)  Lumber  shall  be  so  stacked  as  to  be  stable  and  self- 
supporting. 

1926.250(b)(8)(iv)  Lumber  piles  shall  not  exceed  20  feet  in  height  pro- 
vided that  lumber  to  be  handled  manually  shall  not  be  stacked  more  than 
16  feet  high. 

1 926.250(b)(9)  Structural  steel,  poles,  pipe,  bar  stock,  and  other  cylindrical 
materials,  unless  racked,  shall  be  stacked  and  blocked  so  as  to  prevent 
spreading  or  tilting. 

1926.250(c)  Housekeeping.  Storage  areas  shall  be  kept  free  from  accu- 
mulation of  materials  that  constitute  hazards  from  tripping,  fire,  explosion, 
or  pest  harborage.  Vegetation  control  will  be  exercised  when  necessary. 

1926.250(d)  Dockboards  (bridge  plates).  (1)  Portable  and  powered  dock- 
boards  shall  be  strong  enough  to  carry  the  load  imposed  on  them. 

1 926.250(d)(2)  Portable  dockboards  shall  be  secured  in  position,  either  by  being 
anchored  or  equipped  with  devices  which  will  prevent  their  slipping. 

1926.250(d)(3)  Handholds,  or  other  effective  means,  shall  be  provided  on 
portable  dockboards  to  permit  safe  handling. 


1 926.250(d)(4)  Positive  protection  shall  be  provided  to  prevent  railroad  cars 
from  being  moved  while  dockboards  or  bridge  plates  are  in  position. 

|44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  49 
FR  18295.  Apr.  30.  1984:  54  FR  24334,  June  7.  1989;  58  FR  35173.  June 
30.  1993;  59  FR  40729.  Aug.  9.  1994;  61  FR  5510.  Feb.  13.  1996) 

§1926.251  Rigging  equipment  for  material  handling. 

1926.251(a)  General.  (1)  Rigging  equipment  for  material  handling  shall 
be  inspected  prior  to  use  on  each  shift  and  as  necessary  during  its  use 
to  ensure  that  it  is  safe.  Defective  rigging  equipment  shall  be  removed 
from  service. 

1926.251(a)(2)  Rigging  equipment  shall  not  be  loaded  in  excess  of  its  rec- 
ommended safe  working  load,  as  prescribed  in  Tables  H- 1  through  H-20  in 
this  subpart,  following  §  1926.252(e)  for  the  specific  equipment. 

1926.251(a)(3)  Rigging  equipment,  when  not  in  use,  shall  be  removed  from 
the  immediate  work  area  so  as  not  to  present  a  hazard  to  employees. 

1 926.251  (a)(4)  Special  custom  design  grabs,  hooks,  clamps,  or  other  lifting 
accessories,  for  such  units  as  modular  panels,  prefabricated  structures  and 
similar  materials,  shall  be  marked  to  indicate  the  safe  working  loads  and 
shall  be  proof-tested  prior  to  use  to  125  percent  of  their  rated  load. 

1926.251(a)(5)  Scope.  This  section  applies  to  slings  used  in  conjunction 
with  other  material  handling  equipment  for  the  movement  of  material  by 
hoisting,  in  employments  covered  by  this  part.  The  types  of  slings  covered 
are  those  made  from  alloy  steel  chain,  wire  rope,  metal  mesh,  natural  or 
synthetic  fiber  rope  (conventional  three  strand  construction),  and  synthetic 
web  (nylon,  polyester,  and  polypropylene). 

1926.251(a)(6)  Inspections.  Each  day  before  being  used,  the  sling  and  all 
fastenings  and  attachments  shall  be  inspected  for  damage  or  defects  by  a 
competent  person  designated  by  the  employer.  Additional  inspections  shall 
be  performed  during  sling  use.  where  service  conditions  warrant.  Damaged 
or  defective  slings  shall  be  immediately  removed  from  service. 

1926.251(b)  Alloy  steel  chains.  (1)  Welded  alloy  steel  chain  slings  shall 
have  permanently  affixed  durable  identification  stating  size,  grade,  rated 
capacity,  and  sling  manufacturer. 

1926.251(b)(2)  Hooks,  rings,  oblong  links,  pear-shaped  links,  welded  or 
mechanical  coupling  links,  or  other  attachments,  when  used  with  alloy  steel 
chains,  shall  have  a  rated  capacity  at  least  equal  to  that  of  the  chain. 

1 926.25 1  (b)(3)  Job  or  shop  hooks  and  links,  or  makeshift  fasteners,  formed 
from  bolts,  rods.  etc..  or  other  such  attachments,  shall  not  be  used. 

1 926.251  (b)(4)  Rated  capacity  (working  load  limit)  for  alloy  steel  chain  slings 
shall  conform  to  the  values  shown  in  Table  H- 1 . 

1926.251(b)(5)  Whenever  wear  at  any  point  of  any  chain  link  exceeds  that 
shown  in  Table  H-2.  the  assembly  shall  be  removed  from  service. 

1 926.25 1  (b)(6)  Inspections,  (i)  In  addition  to  the  inspection  required  by  other 
paragraphs  of  this  section,  a  thorough  periodic  inspection  of  alloy  steel 
chain  slings  in  use  shall  be  made  on  a  regular  basis,  to  be  determined  on 
the  basis  of  (A)  frequency  of  sling  use;  (B)  severity  of  service  conditions;  (C) 
nature  of  lifts  being  made;  and  (D)  experience  gained  on  the  service  life  of 
slings  used  in  similar  circumstances.  Such  inspections  shall  in  no  event 
be  at  intervals  greater  than  once  every  12  months. 

1926.251(b)(6)(ii)  The  employer  shall  make  and  maintain  a  record  of  the 
most  recent  month  in  which  each  alloy  steel  chain  sling  was  thoroughly 
inspected,  and  shall  make  such  record  available  for  examination. 

1 926.251  (c)  Wire  rope.  (1)  Tables  H-3  through  H- 14  shall  be  used  to  deter- 
mine the  safe  working  loads  of  various  sizes  and  classifications  of  improved 
plow  steel  wire  rope  and  wire  rope  slings  with  various  types  of  terminals. 
For  sizes,  classifications,  and  grades  not  included  in  these  tables,  the  safe 
working  load  recommended  by  the  manufacturer  for  specific,  identifiable 
products  shall  be  followed,  provided  that  a  safety  factor  of  not  less  than  5 
is  maintained. 

1926.251(c)(2)  Protruding  ends  of  strands  in  splices  on  slings  and  bridles 
shall  be  covered  or  blunted. 

1926.251(c)(3)  Wire  rope  shall  not  be  secured  by  knots,  except  on  haul 
back  lines  on  scrapers. 
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1926.251(c)(4)  Tin-  following  limitation!  shall . 1 1 ■  i ■  i -s  to  the  uai  "i  wire  rop« 

1 926.25  i(c)(4)(i)  An  eye  splice  made  In  an]  wire  rope  shall  haw  nol  leas  than 
three  full  imhs  However,  tins  requirement  shall  nol  operate  to  preclude 
the  use  "i  anothei  i< >■  ■  ■  i  "i  splice  oi  connection  which  can  be  shown  t"  be 
a-,  effldenl  snd  whli  ii  Is  nol  otherwise  prohibited 

1926.251(c)(4)(H)  Except  lb]  eye  splices  In  the  ends  ol  wires  and  I'm  endless 

rope  slings,  each  wire  ropi  used  In  hoisting  or  lowering,  or  In  pulling  loads. 
sh.iii  consist  ol  "i"'  continuous  piece  without  knot  oi  splice. 
i926.25i(c)(4)(iii)  Eyes  In  wire  rope  bridles,  slinks,  or  bull  wires  shall  not 

lie  tunned  by  wire  rope  clips  m  knots 

1 926.251  (c)(4)(iv)  Wire  rope  shall  not  be  used  II.  In  any  length  ol  elghl 
diameters,  the  total  number  Ol  visible  broken  wires  exceeds  10  pen.ni 
ol  the  total  number  of  wires,  or  If  the  rope  shows  olhri  si^ns  ol  excessive 

wear,  corrosion,  or  defect 

1926.251(c)(5)  When  U  bolt  wire  rope  clips  are  used  to  form  eyes.  Table 

H-20  shall  be  used  to  determine  the  number  and  spacing  of  dips. 

1 926.25 1(c)(5)(i)  When  used  for  eye  splices,  the  U-bolt  shall  be  applied  so 
that  the  "U"  section  is  in  contact  with  the  dead  end  of  the  rope. 

1926.251(c)(6)  Slings  shall  not  be  shortened  with  knots  or  bolts  or  other 
makeshift  devices. 

1926.251(c)(7)  Sling  legs  shall  not  be  kinked. 

1926.251(c)(8)  Slings  used  in  a  basket  hitch  shall  have  the  loads  balanced 
to  prevent  slippage. 

1926.251(c)(9)  Slings  shall  be  padded  or  protected  from  the  sharp  edges 
of  their  loads. 

1926.251(c)(  10)  Hands  or  fingers  shall  not  be  placed  between  the  sling  and 
its  load  while  the  sling  is  being  tightened  around  the  load. 

1926.251(c)(11)  Shock  loading  is  prohibited. 

1926.251(c)(12)  A  sling  shall  not  be  pulled  from  under  a  load  when  the 
load  is  resting  on  the  sling. 

1 926.251  (c)(1 3)  Minimum  sling  lengths,  (i)  Cable  laid  and  6  x  19  and  6  x  37 
slings  shall  have  a  minimum  clear  length  of  wire  rope  10  times  the  component 
rope  diameter  between  splices,  sleeves  or  end  fittings. 

1 926.25 1(c)(13)(ii)  Braided  slings  shall  have  a  minimum  clear  length  of 
wire  rope  40  times  the  component  rope  diameter  between  the  loops  or 
end  fittings. 

1926.251(c)(13)(iii)  Cable  laid  grommets.  strand  laid  grommets  and  end- 
less slings  shall  have  a  minimum  circumferential  length  of  96  times  their 
body  diameter. 

1 926.25 1(c)(  14)  Safe  operating  temperatures.  Fiber  core  wire  rope  slings  of 
all  grades  shall  be  permanently  removed  from  service  if  they  are  exposed  to 
temperatures  in  excess  of  200  °F  (93.33  °C).  When  nonflber  core  wire  rope 
slings  of  any  grade  are  used  at  temperatures  above  400  °F  (204.44  °C)  or 
below  minus  60  °F  (15.55  °C).  recommendations  of  the  sling  manufacturer 
regarding  use  at  that  temperature  shall  be  followed. 

1 926.251  (c)(1 5)  End  attachments,  (i)  Welding  of  end  attachments,  except 
covers  to  thimbles,  shall  be  performed  prior  to  the  assembly  of  the  sling. 

1 926.251  (c)(15)(ii)  All  welded  end  attachments  shall  not  be  used  unless 
proof  tested  by  the  manufacturer  or  equivalent  entity  at  twice  their  rated 
capacity  prior  to  initial  use.  The  employer  shall  retain  a  certificate  of  the 
proof  test,  and  make  it  available  for  examination. 

1 926.251  (d)  Natural  rope,  and  synthetic  fiber— {A)  General  When  using  nat- 
ural or  synthetic  fiber  rope  slings.  Tables  H- 15.  16.  17.  and  18  shall  apply. 

1926.251(d)(2)  All  splices  in  rope  slings  provided  by  the  employer  shall  be 
made  in  accordance  with  fiber  rope  manufacturers  recommendations. 

1 926.251  (d)(2)(i)  In  manila  rope,  eye  splices  shall  contain  at  least  three  full 
tucks,  and  short  splices  shall  contain  at  least  six  full  tucks  (three  on  each 
side  of  the  centerline  of  the  splice). 

1926.251(d)(2)(h)  In  layed  synthetic  fiber  rope,  eye  splices  shall  contain  at 
least  four  full  tucks,  and  short  splices  shall  contain  at  least  eight  full  tucks 
(four  on  each  side  of  the  centerline  of  the  splice). 

1 926.25 1(d)(2)(iii)  Strand  end  tails  shall  not  be  trimmed  short  (flush  with 
the  surface  of  the  rope)  immediately  adjacent  to  the  full  tucks.  This  pre- 
caution applies  to  both  eye  and  short  splices  and  all  types  of  fiber  rope. 
For  fiber  ropes  under  1-inch  diameter,  the  tails  shall  project  at  least  six 


rope  di. mi.  1. 1  i»  '.i. ml  the  last  lull  tuck  i  oi  u\,<  i  ropes  i  Ini  h  dlami  ti  i 
.ui.i  larger,  thi  tails  shall  project  at  least  6  Inches  beyond  the  las)  lull  tuck, 
in  applications  where  the  projecting  tails  may  i"  objectionable,  the  tails 

sh.ill  In    i.i|m  red  .mil  splli  ed  Into  I  he  body  ol  the  rope  using  .it  Ir.isi   two 

additional  tut  ks  (which  will  require  .i  tall  length  •>!  approximaterj  six  rope 

di. urn  1. 1 ■  beyond  the  last  lull  tuck). 

1 926.25 i(d)(2)(iv)  Pea  .ill  eye  spiii  (  s.  the  eye  shall  be  sufficiently  large  to 
provide  an  Ini  luded  angle  ol  m>i  great  i  than  60   al  th<  sphi  e  when  the 

eye  Is  plai  ed  over  I  he  load  m  support 

1 926.25 1(d)(2)(v)  Knots  shall  not  l»   used  in  lieu  ol  spin  es. 

1926.251(d)(3)  Safe  operating  temperatures.  Natural  and  synthetic  fiber  rope 
slings,  except  for  Wd  frozen  slings,  may  be  used  In  a  temperature  range  from 
minus  20  F  (-28.88  C)  to  plus  IKO  I-  182.2  C)  without  demising  the  working 
load  limit.  Km  operalions  outside  this  temperature  rang,  and  Ebl  wel  frozen 
slings,  the  sliny  inauuliii Hirer's  lei  oiiimeiidations  shall  Ik-  followed. 

1926.251(d)(4)  Splicing.  Spliced  liber  rope  slings  shall  not  be  used  un- 
less they  have  been  spliced  In  accordance  with  the  following  minimum 
requirements  and  In  accordance  with  any  additional  recommendations  of 
the  manufacturer: 

1 926.251  (d)(4)(i)  In  manila  rope,  eye  splices  shall  consist  of  at  least  three 
lull  tucks,  and  short  splices  shall  consist  of  at  least  six  full  lucks,  three  on 
each  side  of  the  splice  center  line. 

1926.251(d)(4)(H)  In  synthetic  fiber  rope,  eye  splices  shall  consist  of  at  least 
four  lull  tucks,  and  short  splices  shall  consist  of  at  least  eight  full  tucks, 
four  on  each  side  of  the  center  line. 

1 926.25 1(d)(4)(iii)  Strand  end  tails  shall  not  be  trimmed  flush  with  the 
surface  of  the  rope  immediately  adjacent  to  the  full  tucks.  This  applies  to 
all  types  of  fiber  rope  and  both  eye  and  short  splices.  For  fiber  rope  under  1 
inch  (2.54  cm)  in  diameter,  the  tail  shall  project  at  least  six  rope  diameters 
beyond  the  last  full  tuck.  For  fiber  rope  1  inch  (2.54  cm)  in  diameter  and 
larger,  the  tail  shall  project  at  least  6  inches  (15.24  cm)  beyond  the  last  full 
tuck.  Where  a  projecting  tail  interferes  with  the  use  of  the  sling,  the  tail 
shall  be  tapered  and  spliced  into  the  body  of  the  rope  using  at  least  two 
additional  tucks  (which  will  require  a  tail  length  of  approximately  six  rope 
diameters  beyond  the  last  full  tuck). 

1926.251(d)(4)(iv)  Fiber  rope  slings  shall  have  a  minimum  clear  length  of 
rope  between  eye  splices  equal  to  10  times  the  rope  diameter. 

1 926.251  (d)(4)(v)  Knots  shall  not  be  used  in  lieu  of  splices. 

1926.251(d)(4)(vi)  Clamps  not  designed  specifically  for  fiber  ropes  shall  not 
be  used  for  splicing. 

1 926.251  (d)(4)(vii)  For  all  eye  splices,  the  eye  shall  be  of  such  size  to  provide 
an  included  angle  of  not  greater  than  60  degrees  at  the  splice  when  the  eye 
is  placed  over  the  load  or  support. 

1926.251(d)(5)  End  attachments.  Fiber  rope  slings  shall  not  be  used  if  end 
attachments  in  contact  with  the  rope  have  sharp  edges  or  projections. 

1926.251(d)(6)  Removal  from  service.  Natural  and  synthetic  fiber  rope 
slings  shall  be  immediately  removed  from  service  if  any  of  the  following 
conditions  are  present: 

1926.251(d)(6)(i)  Abnormal  wear. 

1926.251(d)(6)(H)  Powdered  fiber  between  strands. 

1926.251(d)(6)(iii)  Broken  or  cut  fibers. 

1 926.251  (d)(6)(iv)  Variations  in  the  size  or  roundness  of  strands. 

1 926.251  (d)(6)(v)  Discoloration  or  rotting. 

1926.251(d)(6)(vi)  Distortion  of  hardware  in  the  sling. 

1926.251(e)  Synthetic  webbing  (nylon,  polyester,  and  polypropylene).  (1) 

The  employer  shall  have  each  synthetic  web  sling  marked  or  coded  to  show: 

1926.251(e)(1)(i)  Name  or  trademark  of  manufacturer. 

1926.251(e)(1)(H)  Rated  capacities  for  the  type  of  hitch. 

1926.251(e)(1)(iii)  Type  of  material. 

1926.251(e)(2)  Rated  capacity  shall  not  be  exceeded. 

1926.251(e)(3)  Webbing.  Synthetic  webbing  shall  be  of  uniform  thickness 
and  width  and  selvage  edges  shall  not  be  split  from  the  webbing's  width. 

1926.251(e)(4)  Fittings.  Fittings  shall  be: 
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1 926.251  (e)(4)(i)  Of  a  minimum  breaking  strength  equal  to  that  of  the 
sling:  and 

1926.251(e)(4)(H)  Free  of  all  sharp  edges  that  could  in  any  way  damage 
the  webbing. 

1926.251(e)(5)  Attachment  of  end  fittings  to  webbing  and  formation  of 
eyes.  Stitching  shall  be  the  only  method  used  to  attach  end  fittings  to 
webbing  and  to  form  eyes.  The  thread  shall  be  in  an  even  pattern  and 
contain  a  sufficient  number  of  stitches  to  develop  the  full  breaking 
strength  of  the  sling. 

1926.251(e)(6)  Environmental  conditions.  When  synthetic  web  slings  are 
used,  the  following  precautions  shall  be  taken: 

1926.251(e)(6)(i)  Nylon  web  slings  shall  not  be  used  where  fumes,  vapors, 
sprays,  mists  or  liquids  of  acids  or  phenolics  are  present. 

1 926.251  (e)(6)(ii)  Polyester  and  polypropylene  web  slings  shall  not  be  used 
where  fumes,  vapors,  sprays,  mists  or  liquids  of  caustics  are  present. 

1 926.251  (e)(6)(iii)  Web  slings  with  aluminum  fittings  shall  not  be  used 
where  fumes,  vapors,  sprays,  mists  or  liquids  of  caustics  are  present. 

1926.251(e)(7)  Safe  operating  temperatures.  Synthetic  web  slings  of  poly- 
ester and  nylon  shall  not  be  used  at  temperatures  in  excess  of  180  °F 
(82.2  °C).  Polypropylene  web  slings  shall  not  be  used  at  temperatures  in 
excess  of  200  °F  (93.33  °C). 


1 926.25 1  (e)(8)  Removalfrom  service.  Synthetic  web  slings  shall  be  immedi- 
ately removed  from  service  if  any  of  the  following  conditions  are  present: 

1926.251(e)(8)(c)  Acid  or  caustic  burns; 

1926.251  (e)(8)(H)  Melting  or  charring  of  any  part  of  the  sling  surface; 

1 926.25 1(e)(8)(iii)  Snags,  punctures,  tears  or  cuts; 

1 926.25 1(e)(8)(iv)  Broken  or  worn  stitches;  or 

1 926.251  (e)(8)(v)  Distortion  of  fittings. 

1926.251(f)  Shackles  and  hooks.  (1)  Table  H-19  shall  be  used  to  de- 
termine the  safe  working  loads  of  various  sizes  of  shackles,  except  that 
higher  safe  working  loads  are  permissible  when  recommended  by  the 
manufacturer  for  specific,  identifiable  products,  provided  that  a  safety 
factor  of  not  less  than  5  is  maintained. 

1926.251(f)(2)  The  manufacturer's  recommendations  shall  be  followed 
in  determining  the  safe  working  loads  of  the  various  sizes  and  types 
of  specific  and  identifiable  hooks.  All  hooks  for  which  no  applicable 
manufacturer's  recommendations  are  available  shall  be  tested  to  twice 
the  intended  safe  working  load  before  they  are  initially  put  into  use.  The 
employer  shall  maintain  a  record  of  the  dates  and  results  of  such  tests. 


TABLE  H-1— RATED  CAPACITY  (WORKING  LOAD  LIMIT),  FOR  ALLOY  STEEL  CHAIN  SLINGS1 

Rated  Capacity  (Working  Load  Limit).  Pounds 
(Horizontal  angles  shown  in  parentheses]  (2) 


Double  sling  vertical  angle  (1) 

Triple  and  quadruple  sling  vertical  angle  (1) 

Chain  size  (inches) 

Single  branch  sling — 
90°  loading 

30°                           45°                           60° 
(60°)                          (45°)                          (30°) 

30°                           45°                            60° 
(60°)                          (45°)                          (30°) 

1/4 

3,250 

5.560                        4,550                        3.250 

8.400                       6.800                  4,900 

3/8 

6.600 

1 1 .400                        9.300                        6.600 

17,000                       14.000                   9.900 

1/2 

11.250 

19.500                       15.900                       11.250 

29.000                      24.000                  17.000 

5/8 

16.500 

28.500                     23.300                     16.500 

43.000                      35.000                 24.500 

3/4 

23.000 

39.800                      32.500                      23.000 

59.500                     48.500                34.500 

7/8 

28.750 

49.800                      40.600                      28.750 

74.500                      61.000                 43.000 

1 

38.750 

67.100                      54,800                      38.750 

101.000                      82.000                 58.000 

1  1/8 

44.500 

77.000                      63.000                      44.500 

115,500                      94.500                 66.500 

1  1/4 

57.500 

99.500                      81.000                      57.500 

149.000                    121.500                 86.000 

1  3/8 

67,000 

116.000                      94.000                      67.000 

174,000                    141.000               100.500 

1  1/2 

80.000 

138.000                    112.500                      80.000 

207,000                    169.000               119.500 

1  3/4 

100,000 

172.000                    140.000                    100.000 

258.000                    210.000               150.000 

1    Other  grades  of  proof  tested  steel  chain  include  Proof  Coil.  BBB  Coil  and  Hi-Test  Chain.  These  grades  are  not  recommended  for  overhead  lifting  and  therefore  are  not  covered 
by  this  code. 

(1)  Rating  of  multileg  slings  adjusted  for  angle  of  loading  measured  as  the  included  angle  between  the  inclined  leg  and  the  vertical. 

(2)  Rating  of  multileg  slings  adjusted  for  angle  of  loading  between  the  inclined  leg  and  the  horizontal  plane  of  the  load. 

TABLE  H-2— MAXIMUM  ALLOWABLE 
WEAR  AT  ANY  POINT  OF  LINK 


Chain  size  (inches) 


Maximum  allowable  wear  (inch) 


1/4 3/64 

3/8 5/64 

1/2 7/64 

5/8 9/64 

3/4 5/32 

7/8 11/64 

1 3/16 

1  1/8 7/32 

1  1/4 1/4 

1  3/8 9/32 

1  1/2 5/16 

1  3/4 11/32 
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Subpart  H— Materials  Handling,  Storage,  Use,  and  Disposal 


TABLE  H-3—  RATED  CAPACITIES  FOR  SINGLE  LEG  SLINGS 

i,  ■  19  .mil  8  ■  17  '  i.i-.-iii.  .in. .ii  Improved  Plo*  •  I  ore  n ■<  i 


Rated  capacities,  tons  (2,000  lb.) 

Rope 

Vertical 

Choker 

Vertical  basket' 

Dla.  (inches) 

Constr. 

HT 

MS 

S 

HT                     MS                       S 

HT 

MS 

S 

1/4 

6x  19 

0.49 

ii    .1 

0.55 

0.37                   0.38                   0.41 

0.99 

1.0 

1.1 

5/16 

6x  19 

0.76 

0.79 

0.85 

0.57                  0.59                  0.64 

1.5 

1.6 

1.7 

3/8 

6x  19 

1.1 

II 

1.2 

0.80                 0.85                 0.91 

2.1 

22 

2.4 

7/16 

11 

1.5 

1.6 

1.1                      1.1                      1.2 

2.9 

3.0 

3.3 

1/2 

fix  19 

1.8 

2.0 

2.1 

1.4                       1.5                       1.6 

3.7 

3.9 

4.3 

9/16 

6x  19 

2.3 

2.5 

2.7 

1.7                       1.9                      2.0 

4.6 

5.0 

5.4 

5/8 

6x  19 

2.8 

3.1 

3.3 

2.1                       2.3                      2.5 

5.6 

6.2 

6.7 

3/4 

6x  19 

3.9 

4.4 

4.8 

2.9                     3.3                     3.6 

7.8 

8.8 

9.5 

7/8 

6x  19 

5.1 

5.9 

6.4 

3.9                      4.5                      4.8 

10.0 

12.0 

13.0 

1 

6x  19 

6.7 

7.7 

8.4 

5.0                       5.8                      6.3 

13.0 

15.0 

17.0 

1   1/8 

6x  19 

8.4 

9.5 

10.0 

6.3                       7.1                       7.9 

17.0 

19.0 

21.0 

1  1/4 

6x37 

9.8 

11.0 

12.0 

7.4                       8.3                      9.2 

20.0 

22.0 

25.0 

1  3/8 

6x37 

12.0 

13.0 

15.0 

8.9                     10.0                    11.0 

24.0 

27.0 

30.0 

1  1/2 

6x37 

14.0 

16.0 

17.0 

10.0                    12.0                    13.0 

28.0 

32.0 

35.0 

1  5/8 

6x37 

16.0 

18.0 

21.0 

12.0                    14.0                    15.0 

33.0 

37.0 

41.0 

1  3/4 

6x37 

19.0 

21.0 

24.0 

14.0                    16.0                    18.0 

38.0 

43.0 

48.0 

2 

6x37 

25.0 

28.0 

31.0 

18.0                    21.0                    23.0 

19.0 

55.0 

62.0 

These  values  only  apply  when  the  D/d  ratio  for  HT  slings  is  10  or  greater,  and  for  MS  and  S  Slings  is  20  or  greater  where: 

D  =  Diameter  of  curvature  around  which  the  body  of  the  sling  is  bent,  d  =  Diameter  of  rope. 

HT  =  Hand  Tucked  Splice  and  Hidden  Tuck  Splice.  For  hidden  tuck  splice  (IWRC)  use  values  in  HT  columns. 

MS  =  Mechanical  Splice. 

S  =  Swaged  or  Zinc  Poured  Socket. 


TABLE  H-4— RATED  CAPACITIES  FOR  SINGLE  LEG  SLINGS 

19  and  6  x  37  Classification  Improved  Plow  Steel  Grade  Rope  with  Independent  Wire  Rope  Core  (IWRC) 




Rated  capacities,  tons  (2,000  lb.) 

Rope 

Vertical 

Choker 

Vertical  basket1 

Dia.  (inches) 

Constr. 

HT 

MS 

S 

HT                     MS                       S 

HT 

MS 

S 

1/4 

6x19 

0.53 

0.56 

0.59 

0.40                    0.42                    0.44 

1.0 

1.1 

1.2 

5/16 

6x  19 

0.81 

0.87 

0.92 

0.61                    0.65                    0.69 

1.6 

1.7 

1.8 

3/8 

6x  19 

1.1 

1.2 

1.3 

0.86                    0.93                    0.98 

2.3 

2.5 

2.6 

7/16 

6x  19 

1.5 

1.7 

1.8 

1.2                       1.3                       1.3 

3.1 

3.4 

3.5 

1/2 

6x  19 

2.0 

2.2 

2.3 

1.5                       1.6                       1.7 

3.9 

4.4 

4.6 

9/16 

6x19 

2.5 

2.7 

2.9 

1.8                       2.1                       2.2 

4.9 

5.5 

5.8 

5/8 

6x  19 

3.0 

3.4 

3.6 

2.2                      2.5                      2.7 

6.0 

6.8 

7.2 

3/4 

6x  19 

4.2 

4.9 

5.1 

3.1                       3.6                       3.8 

8.4 

9.7 

10.0 

7/8 

6x  19 

5.5 

6.6 

6.9 

4.1                       4.9                       5.2 

11.0 

13.0 

14.0 

1 

6x  19 

7.2 

8.5 

9.0 

5.4                      6.4                       6.7 

14.0 

17.0 

18.0 

1  1/8 

6x19 

9.0 

10.0 

11.0 

6.8                       7.8                      8.5 

18.0 

21.0 

23.0 

1  1/4 

6x37 

10.0 

12.0 

13.0 

7.9                      9.2                       9.9 

21.0 

24.0 

26.0 

1  3/8 

6x37 

13.0 

15.0 

16.0 

9.6                     11.0                    12.0 

25.0 

29.0 

32.0 

1  1/2 

6x37 

15.0 

17.0 

19.0 

11.0                    13.0                    14.0 

30.0 

35.0 

38.0 

1  5/8 

6x37 

18.0 

20.0 

22.0 

13.0                    15.0                     17.0 

35.0 

41.0 

44.0 

1  3/4 

6x37 

20.0 

24.0 

26.0 

15.0                    18.0                    19.0 

41.0 

47.0 

51.0 

2 

6x37 

26.0 

30.0 

33.0 

20.0                    23.0                    25.0 

53.0 

61.0 

66.0 

These  values  only  apply  when  the  D/d  ratio  for  HT  slings  is  10  or  greater,  and  for  MS  and  S  Slings  is  20  or  greater  where: 

0  =  Diameter  of  curvature  around  which  the  body  of  the  sling  is  bent,  d  =  Diameter  of  rope. 

HT  =  Hand  Tucked  Splice:  For  hidden  tuck  splice  (IWRC)  use  Table  H-3  values  in  HT  column. 

MS  =  Mechanical  Splice. 

S  =  Swaged  or  Zinc  Poured  Socket. 
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TABLE  H-5— RATED  CAPACITIES 
FOR  SINGLE  LEG  SLINGS 

Cable  Laid  Rope — Mechanical  Splice  Only 

7x7x7  and  7  x  7  x  19  Construction  Galvanized  Aircraft  Grade  Rope 

7  x  6  x  19  IWRC  Construction  Improved  Plow  Steel  Grade  Rope 


Dia. 
(inches) 

Rope 

Constr. 

Rated  capacities,  tons  (2,000  lb.) 

Vertical 

Choker 

Vertical 
basket1 

1/4 

7x7x7 

0.50 

0.38 

1.0 

3/8 

7x7x7 

1.1 

0.81 

2.2 

1/2 

7x7x7 

1.8 

1.4 

3.7 

5/8 

7x7x7 

2.8 

2.1 

5.5 

3/4 

7x7x7 

3.8 

2.9 

7.6 

5/8 

7x7x19 

2.9 

2.2 

5.8 

3/4 

7x7x19 

4.1 

3.0 

8.1 

7/8 

7x7x  19 

5.4 

4.0 

11.0 

1 

7x7x19 

6.9 

5.1 

14.0 

1  1/8 

7x7x19 

8.2 

6.2 

16.0 

1  1/4 

7x7x  19 

9.9 

7.4 

20.0 

3/4 

27x6x  19 

3.8 

2.8 

7.6 

7/8 

27x6xl9 

5.0 

3.8 

10.0 

1 

27x6x  19 

6.4 

4.8 

13.0 

1  1/8 

27x6x  19 

7.7 

5.8 

15.0 

1  1/4 

27x6xl9 

9.2 

6.9 

18.0 

1  5/16 

27x6x  19 

10.0 

7.5 

20.0 

1  3/8 

27x6x  19 

11.0 

8.2 

22.0 

1  1/2 

27x6x  19 

13.0 

9.6 

26.0 

These  values  only  apply  when  the  D/d  ratio  is  10  or  greater  where:  D  =  Diameter  of 
curvature  around  which  the  body  of  the  sling  is  bent,  d  =  Diameter  of  rope. 
IWRC. 


TABLE  H-6— RATED  CAPACITIES  FOR  SINGLE  LEG  SLINGS 

8-Part  and  6-Part  Braided  Rope 

6x7  and  6x19  Construction  Improved  Plow  Steel  Grade  Rope 

7x7  Construction  Galvanized  Aircraft  Grade  Rope 


Compone 

it  ropes 

Constr. 

Rated  capacities,  tons  (2,000  lb.) 

Vertical 

Choker 

Basket  vertical  to  30°' 

Diameter  (inches) 

8-Part 

6-Part 

8-Part 

6-Part 

8-Part 

6-Part 

3/32 

6x7 

0.42 

0.32 

0.32 

0.24 

0.74 

0.55 

1/8 

6x7 

0.76 

0.57 

0.57 

0.42 

1.3 

0.98 

3/16 

6x7 

1.7 

1.3 

1.3 

0.94 

2.9 

2.2 

3/32 

7x7 

0.51 

0.39 

0.38 

0.29 

0.89 

0.67 

1/8 

7x7 

0.95 

0.71 

0.71 

0.53 

1.6 

1.2 

3/16 

7x7 

2.1 

1.5 

1.5 

1.2 

3.6 

2.7 

3/16 

6x  19 

1.7 

1.3 

1.3 

0.98 

3.0 

2.2 

1/4 

6x  19 

3.1 

2.3 

2.3 

1.7 

5.3 

4.0 

5/16 

6x  19 

4.8 

3.6 

3.6 

2.7 

8.3 

6.2 

3/8 

6x  19 

6.8 

5.1 

5.1 

3.8 

12.0 

8.9 

7/16 

6x19 

9.3 

6.9 

6.9 

5.2 

16.0 

12.0 

1/2 

6x  19 

12.0 

9.0 

9.0 

6.7 

21.0 

15.0 

9/16 

6x19 

15.0 

11.0 

11.0 

8.5 

26.0 

20.0 

5/8 

6x  19 

19.0 

14.0 

14.0 

10.0 

32.0 

24.0 

3/4 

6x  19 

27.0 

20.0 

20.0 

15.0 

46.0 

35.0 

7/8 

6x  19 

36.0 

27.0 

27.0 

20.0 

62.0 

47.0 

1 

6x  19 

47.0 

35.0 

35.0 

26.0 

81.0 

61.0 

These  values  only  apply  when  the  D/d  ratio  is  20  or  greater  where:  D  =  Diameter  of  curvature  around  which  the  body  of  the  sling  is  bent,  d  =  Diameter  of  component  rope. 
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Subpart  H — Materials  Handling,  Storage,  Use,  and  Disposal 


TABLE  H-7— RATED  CAPACITIES  FOR  2-LEG  AND  3  LEG  BRIDLE  SLINGS 

i.  ■  19  end  8  ■  37  I  laMlfli  .>n»>i  Improved  Flow  Steal  I  trade  Rope  with  Fttw  <  on  H ■<  I 


Constr. 

Rated  capacities,  tons  (2.000  lb.) 

2-leg  bridle  slings 

3-leg  bridle  (lings 

Rope 

30" 

1  (60-)  ■ 

46°  angle 

60°  '  (30°)  2 

30° 

M80°)» 

45°  angle 

60' 

(30*)' 

Dla.  (Inches) 

HT 

MS 

HT            MS 

HT             MS 

HT 

MS 

HT                 MS 

HT 

MS 

1/4 

6x  19 

0.85 

0.88 

0.70         0.72 

0.49          0.51 

I  3 

1.3 

1.0               1.1 

0.74 

0.7 

5/16 

6x  19 

1.3 

1.4 

11             1.1 

0.76          0.79 

2.0 

2.0 

1.6               1.7 

1.1 

1.2 

3/8 

6x  19 

1.8 

i  8 

1.5            1.6 

1.1              1.1 

2.8 

2.9 

2.3              2.4 

1.6 

1.7 

7/16 

6x  19 

2.5 

2.6 

2.0            2.2 

11              1.5 

3.7 

4.0 

3.0             3.2 

2.1 

2.3 

1/2 

6x  19 

3.2 

3.4 

2.6            2.8 

1.8            2.0 

4.8 

5.1 

3.9              4.2 

2.8 

3.0 

9/16 

6x  19 

4.0 

4.3 

3.2            3.5 

2.3            2.5 

6.0 

6.5 

4.9              5.3 

3.4 

3.7 

5/8 

6x19 

4.8 

5.3 

4.0            4.4 

2.8            3.1 

7.3 

8.0 

5.9              6.5 

4.2 

4.6 

3/4 

6x19 

6.8 

7.6 

5.5            6.2 

3.9            4.4 

10.0 

11.0 

8.3             9.3 

5.8 

6.6 

7/8 

6x  19 

8.9 

10.0 

7.3             8.4 

5.1             5.9 

13.0 

15.0 

110            13.0 

7.7 

X'l 

1 

6x  19 

11.0 

13.0 

9.4           11.0 

6.7             7.7 

17.0 

20.0 

14.0            16.0 

10.0 

11.0 

1  1/8 

6x19 

14.0 

16.0 

12.0           13.0 

8.4            9.5 

22.0 

24.0 

18.0          20.0 

13.0 

14.0 

1   1/4 

6x37 

17.0 

19.0 

14.0           16.0 

9.8           11.0 

25.0 

29.0 

21.0           23.0 

15.0 

17.0 

1  3/8 

6x37 

20.0 

23.0 

17.0           19.0 

12.0           13.0 

31.0 

35.0 

25.0           28.0 

18.0 

20.0 

1  1/2 

6x37 

24.0 

27.0 

20.0          22.0 

14.0           16.0 

36.0 

41.0 

30.0           33.0 

21.0 

24.0 

1  5/8 

6x37 

28.0 

32.0 

23.0          26.0 

16.0           18.0 

l.i  n 

48.0 

35.0           39.0 

25.0 

28.0 

1  3/4 

6x37 

33.0 

37.0 

27.0          30.0 

19.0          21.0 

49.0 

56.0 

40.0            45.0 

28.0 

32.0 

2 

6x37 

43.0 

48.0 

35.0          39.0 

25.0          28.0 

64.0 

72.0 

52.0           59.0 

37.0 

41.0 

HT  =  Hand  Tucked  Splice. 
MS  ■  Mechanical  Splice. 
'    Vertical  angles. 
1    Horizontal  angles. 


TABLE  H-8—  RATED  CAPACITIES  FOR  2-LEG  AND  3-LEG  BRIDLE  SLINGS 

6x19  and  6  x  37  Classification  Improved  Plow  Steel  Grade  Rope  with  Independent  Wire  Rope  Core  (IWRC) 


Rope 

Constr. 

Rated  capacities,  tons  (2,000  lb.) 

2-leg  bridle  slings 

3-leg  bridle  slings 

30° 

1(60V 

45°  angle 

60°  1  (30°)  2 

30° 

1  (60°)  2 

45°  angle 

60° 

(30°)  « 

Dia.  (inches) 

HT 

MS 

HT               MS 

HT                 MS 

HT 

MS 

HT               MS 

HT 

MS 

1/4 

6x  19 

0.92 

0.97 

0.75         0.79 

0.53          0.56 

1.4 

1.4 

1.1               1.2 

0.79 

0.84 

5/16 

6x  19 

1.4 

1.5 

1.1             1.2 

1.81           0.87 

2.1 

2.3 

1.7              1.8 

1.2 

1.3 

3/8 

6x  19 

2.0 

2.1 

1.6            1.8 

1.1              1.2 

3.0 

3.2 

2.4              2.6 

1.7 

1.9 

7/16 

6x  19 

2.7 

2.9 

2.2             2.4 

1.5             1.7 

4.0 

4.4 

3.3              3.6 

2.3 

2.5 

1/2 

6x  19 

3.4 

3.8 

2.8             3.1 

2.0            2.2 

5.1 

5.7 

4.2              4.6 

3.0 

3.3 

9/16 

6x19 

4.3 

4.8 

3.5            3.9 

2.5            2.7 

6.4 

7.1 

5.2              5.8 

3.7 

4.1 

5/8 

6x  19 

5.2 

5.9 

4.2            4.8 

3.0            3.4 

7.8 

8.8 

6.4              7.2 

4.5 

5.1 

3/4 

6x  19 

7.3 

8.4 

5.9            6.9 

4.2             4.9 

11.0 

13.0 

8.9            10.0 

6.3 

7.3 

7/8 

6x  19 

9.6 

11.0 

7.8            9.3 

5.5            6.6 

14.0 

17.0 

12.0            14.0 

8.3 

9.9 

1 

6x19 

12.0 

15.0 

10.0           12.0 

7.2             8.5 

19.0 

22.0 

15.0            18.0 

11.0 

13.0 

1  1/8 

6x  19 

16.0 

18.0 

13.0           15.0 

9.0           10.0 

23.0 

27.0 

19.0           22.0 

13.0 

16.0 

1  1/4 

6x37 

18.0 

21.0 

15.0           17.0 

10.0           12.0 

27.0 

32.0 

22.0           26.0 

16.0 

18.0 

13/8 

6x37 

22.0 

25.0 

18.0          21.0 

13.0           15.0 

33.0 

38.0 

27.0           31.0 

19.0 

22.0 

1  1/2 

6x37 

26.0 

30.0 

21.0          25.0 

15.0           17.0 

39.0 

45.0 

32.0           37.0 

23.0 

26.0 

1  5/8 

6x37 

31.0 

35.0 

25.0          29.0 

18.0          20.0 

46.0 

53.0 

38.0           43.0 

27.0 

31.0 

1  3/4 

6x37 

35.0 

41.0 

29.0          33.0 

20.0          24.0 

53.0 

61.0 

43.0           50.0 

31.0 

35.0 

2 

6x37 

46.0 

53.0 

37.0          43.0 

26.0          30.0 

68.0 

79.0 

56.0           65.0 

40.0 

46.0 

HT  =  Hand  Tucked  Splice. 
MS  =  Mechanical  Splice. 

1  Vertical  angles. 

2  Horizontal  angles. 
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TABLE  H-9— RATED  CAPACITIES  FOR  2-LEG  AND  3-LEG  BRIDLE  SLINGS 

Cable  Laid  Rope — Mechanical  Splice  Only 

7x7x7  and  7  x  7  x  19  Construction  Galvanized  Aircraft  Grade  Rope 

7  x  6  x  19  IWRC  Construction  Improved  Plow  Steel  Grade  Rope 


Rope 

Constr. 

Rated  capacities,  tons  (2,000  lb.) 

2-leg  bridle  sling 

3-leg  bridle  sling 

Dia.  (inches) 

30° 1  (60°)  2 

45°  angle 

60°  1  (30°) 2 

30° 1  (60°) 2 

45°  angle 

60°1(30°)2 

1/4 

7x7x7 

0.87 

0.71 

0.50 

1.3 

1.1 

0.75 

3/8 

7x7x7 

1.9 

1.5 

1.1 

2.8 

2.3 

1.6 

1/2 

7x7x7 

3.2 

2.6 

1.8 

4.8 

3.9 

2.8 

5/8 

7x7x7 

4.8 

3.9 

2.8 

7.2 

5.9 

4.2 

3/4 

7x7x7 

6.6 

5.4 

3.8 

9.9 

8.1 

5.7 

5/8 

7x7x19 

5.0 

4.1 

2.9 

7.5 

6.1 

4.3 

3/4 

7x7x19 

7.0 

5.7 

4.1 

10.0 

8.6 

6.1 

7/8 

7x7x19 

9.3 

7.6 

5.4 

14.0 

11.0 

8.1 

1 

7x7x19 

12.0 

9.7 

6.9 

18.0 

14.0 

10.0 

1  1/8 

7x7x19 

14.0 

12.0 

8.2 

21.0 

17.0 

12.0 

1  1/4 

7x7x19 

17.0 

14.0 

9.9 

26.0 

21.0 

15.0 

3/4 

7  x  6  x  19  IWRC 

6.6 

5.4 

3.8 

9.9 

8.0 

5.7 

7/8 

7  x  6  x  19  IWRC 

8.7 

7.1 

5.0 

13.0 

11.0 

7.5 

1 

7  x  6  x  19  IWRC 

11.0 

9.0 

6.4 

17.0 

13.0 

9.6 

1  1/8 

7  x  6  x  19  IWRC 

13.0 

11.0 

7.7 

20.0 

16.0 

11.0 

1  1/4 

7  x  6  x  19  IWRC 

16.0 

13.0 

9.2 

24.0 

20.0 

14.0 

1  5/16 

7  x  6  x  19  IWRC 

17.0 

14.0 

10.0 

26.0 

21.0 

15.0 

1  3/8 

7  x  6  x  19  IWRC 

19.0 

15.0 

11.0 

28.0 

23.0 

16.0 

1  1/2 

7x6x  19  IWRC 

22.0 

18.0 

13.0 

33.0 

27.0 

19.0 

1  Vertical  angles. 

2  Horizontal  angles. 


TABLE  H-10— RATED  CAPACITIES  FOR  2-LEG  AND  3-LEG  BRIDLE  SLINGS 

8-Part  and  6-Part  Braided  Rope 

6x7  and  6x19  Construction  Improved  Plow  Steel  Grade  Rope 

7x7  Construction  Galvanized  Aircraft  Grade  Rope 


Rof 

ie 

Constr. 

Rated  capacities,  tons  (2,000  lb.) 

2-leg  bridle  slings 

3-leg  bridle  slings 

30° 

'  (60°)  2 

45° 

angle 

60° 

(30°)  2 

30° 

'  (60°)  2 

45° 

angle 

60°  ' 

(30°)  2 

Dia.  (inches) 

8-Part 

6-Part 

8-Part 

6-Part 

8-Part 

6-Part 

8-Part 

6-Part 

8-Part 

6-Part 

8-Part 

6-Part 

3/32 

6x7 

0.74 

0.55 

0.60 

0.45 

0.42 

0.32 

1.1 

0.83 

0.90 

0.68 

0.64 

0.48 

1/8 

6x7 

1.3 

0.98 

1.1 

0.80 

0.76 

0.57 

2.0 

1.5 

1.6 

1.2 

1.1 

0.85 

3/16 

6x7 

2.9 

2.2 

2.4 

1.8 

1.7 

1.3 

4.4 

3.3 

3.6 

2.7 

2.5 

1.9 

3/32 

7x7 

0.89 

0.67 

0.72 

0.55 

0.51 

0.39 

1.3 

1.0 

1.1 

0.82 

0.77 

0.58 

1/8 

7x7 

1.6 

1.2 

1.3 

1.0 

0.95 

0.71 

2.5 

1.8 

2.0 

1.5 

1.4 

1.1 

3/16 

7x7 

3.6 

2.7 

2.9 

2.2 

2.1 

1.5 

5.4 

4.0 

4.4 

3.3 

3.1 

2.3 

3/16 

6x  19 

3.0 

2.2 

2.4 

1.8 

1.7 

1.3 

4.5 

3.4 

3.7 

2.8 

2.6 

1.9 

1/4 

6x  19 

5.3 

4.0 

4.3 

3.2 

3.1 

2.3 

8.0 

6.0 

6.5 

4.9 

4.6 

3.4 

5/16 

6x  19 

8.3 

6.2 

6.7 

5.0 

4.8 

3.6 

12.0 

9.3 

10.0 

7.6 

7.1 

5.4 

3/8 

6x  19 

12.0 

8.9 

9.7 

7.2 

6.8 

5.1 

18.0 

13.0 

14.0 

11.0 

10.0 

7.7 

7/16 

6x  19 

16.0 

12.0 

13.0 

9.8 

9.3 

6.9 

24.0 

18.0 

20.0 

15.0 

14.0 

10.0 

1/2 

6x  19 

21.0 

15.0 

17.0 

13.0 

12.0 

9.0 

31.0 

23.0 

25.0 

19.0 

18.0 

13.0 

9/16 

6x  19 

26.0 

20.0 

21.0 

16.0 

15.0 

11.0 

39.0 

29.0 

32.0 

24.0 

23.0 

17.0 

5/8 

6x  19 

32.0 

24.0 

26.0 

20.0 

19.0 

14.0 

48.0 

36.0 

40.0 

30.0 

28.0 

21.0 

3/4 

6x  19 

46.0 

35.0 

38.0 

28.0 

27.0 

20.0 

69.0 

52.0 

56.0 

42.0 

40.0 

30.0 

7/8 

6x  19 

62.0 

47.0 

51.0 

38.0 

36.0 

27.0 

94.0 

70.0 

76.0 

57.0 

54.0 

40.0 

1 

6x  19 

81.0 

61.0 

66.0 

50.0 

47.0 

35.0 

22.0 

91.0 

99.0 

74.0 

70.0 

53.0 

1  Vertical  angles. 

2  Horizontal  angles. 
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Subpart  H— Materials  Handling,  Storage,  Use,  and  Disposal 


TABLE  H-11— RATED  CAPACITIES  FOR  STRAND 

LAID  GROMMET— HAND  TUCKED 

Improved  Plow  Steel  Ormdi  Rope 


TABLE  H- 13— RATED  CAPACITIES  FOR  STRAND 

LAID  ENDLESS  SLINGS—  MECHANICAL  JOINT 

tinpiwed  Plow  si.-.-i  Qmde  Elope 


Rope  body 

Rated  capacities,  tons  (2,000  lb.) 

Dla.  (Inches) 

Constr. 

Vertical 

Choker 

Vertical  basket' 

I/4 

7x  19 

0.85 

0.64 

1.7 

5/16 

7«  19 

1.3 

1.0 

2.6 

3/8 

7x  19 

l  'i 

1.4 

3.8 

7/16 

7«  19 

2.6 

1.9 

5.2 

1/2 

7k  19 

3.3 

2.5 

6.7 

9/16 

7»  19 

4.2 

3.1 

8.4 

5/8 

7»  19 

5.2 

3.9 

10.0 

3/4 

7k  19 

7.4 

5.6 

15.0 

7/8 

7x19 

10.0 

7.5 

20.0 

1 

7k  19 

13.0 

9.7 

26.0 

1    1/8 

7k  19 

16.0 

12.0 

32.0 

1   1/4 

7x37 

18.0 

14.0 

37.0 

1  3/8 

7x37 

22.0 

16.0 

1  I  ii 

1  1/2 

7x37 

26.0 

19.0 

52.0 

These  values  only  apply  when  the  D/d  ratio  is  5  or  greater  where:  D  =  Diameter  of 
curvature  around  which  rope  is  bent,  d  =  Diameter  of  rope  body. 


TABLE  H-12— RATED  CAPACITIES  FOR  CABLE 
LAID  GROMMET— HAND  TUCKED 

7x6x7  and  7  x  6  x  19  Construction  Improved  Plow  Steel  Grade  Rope 
7x7x7  Construction  Galvanized  Aircraft  Grade  Rope 


Cable  body 

Rated  capacities,  tons  (2,000  lb.) 

Dia.  (inches) 

Constr. 

Vertical 

Choker 

Vertical  basket1 

3/8 

7x6x7 

1.3 

0.95 

2.5 

9/16 

7x6x7 

2.8 

2.1 

5.6 

5/8 

7x6x7 

3.8 

2.8 

7.6 

3/8 

7x7x7 

1.6 

1.2 

3.2 

9/16 

7x7x7 

3.5 

2.6 

6.9 

5/8 

7x7x7 

4.5 

3.4 

9.0 

5/8 

7x6x19 

3.9 

3.0 

7.9 

3/4 

7x6x  19 

5.1 

3.8 

10.0 

15/16 

7x6x  19 

7.9 

5.9 

16.0 

1  1/8 

7x6x  19 

11.0 

8.4 

22.0 

1  5/16 

7x6x  19 

15.0 

11.0 

30.0 

1  1/2 

7x6x19 

19.0 

14.0 

39.0 

1  11/16 

7x6x  19 

24.0 

18.0 

49.0 

1  7/8 

7x6x  19 

30.0 

22.0 

60.0 

2  1/4 

7x6x 19 

42.0 

31.0 

84.0 

2  5/8 

7x6x  19 

56.0 

42.0 

112.0 

Rope  body 

Rated  capacities,  tons  (2,000  lb.) 

Ola.  (Inches) 

Constr. 

Vertical 

Choker 

Vertical  basket' 

1/4 

26x  19 

0.92 

0.69 

1.8 

3/8 

26x  19 

2.0 

1.5 

4.1 

1/2 

*6x  19 

3.6 

2.7 

7.2 

r»/H 

26xl9 

5.6 

4.2 

11.0 

3/4 

26x19 

8.0 

6.0 

16.0 

7/8 

26x19 

11.0 

8.1 

21.0 

1 

26x  19 

14.0 

10.0 

28.0 

1   1/8 

26x  19 

18.0 

13.0 

35.0 

1   1/4 

26x37 

21.0 

15.0 

41.0 

1  3/8 

26x37 

25.0 

19.0 

50.0 

1   1/2 

26x37 

29.0 

22.0 

59.0 

These  values  only  apply  when  the  D/d  ratio  is  5  or  greater  where:  0  »  Diameter  ol 
curvature  around  which  rope  is  bent,  d  =  Diameter  o(  rope  body. 


TABLE  H-14— RATED  CAPACITIES  FOR  CABLE 
LAID  ENDLESS  SLINGS—  MECHANICAL  JOINT 

7x7x7  and  7  x  7  x  19  Construction  Galvanized  Aircraft  Grade  Rope 
7  x  6  x  19  IWRC  Construction  Improved  Plow  Steel  Grade  Rope 


Cable  body 

Rated  capacities,  tons  (2,000  lb.) 

Dia.  (inches) 

Constr. 

Vertical 

Choker 

Vertical  basket' 

1/4 

7x7x7 

0.83 

0.62 

1.6 

3/8 

7x7x7 

1.8 

1.3 

3.5 

1/2 

7x7x7 

3.0 

2.3 

6.1 

5/8 

7x7x7 

4.5 

3.4 

9.1 

3/4 

7x7x7 

6.3 

4.7 

12.0 

5/8 

7x7x  19 

4.7 

3.5 

9.5 

3/4 

7x7x19 

6.7 

5.0 

13.0 

7/8 

7x7x  19 

8.9 

6.6 

18.0 

1 

7x7x  19 

11.0 

8.5 

22.0 

1  1/8 

7x7x19 

14.0 

10.0 

28.0 

1  1/4 

7x7x  19 

17.0 

12.0 

33.0 

3/4 

27x6xl9 

6.2 

4.7 

12.0 

7/8 

27x6xl9 

8.3 

6.2 

16.0 

1 

27x6xl9 

10.0 

7.9 

21.0 

1  1/8 

27x6xl9 

13.0 

9.7 

26.0 

1  1/4 

27x6xl9 

16.0 

12.0 

31.0 

1  3/8 

27x6xl9 

18.0 

14.0 

37.0 

1  1/2 

27x6xl9 

22.0 

16.0 

43.0 

These  values  only  apply  when  the  D/d  ratio  is  5  or  greater  where:  D  =  Diameter  of 
curvature  around  which  cable  is  bent,  d  =  Diameter  of  cable  body. 


These  values  only  apply  when  the  D/d  ratio  is  5  or  greater  where:  D  =  Diameter  of 
curvature  around  which  cable  is  bent,  d  =  Diameter  of  cable  body. 


OSHA  Standards  for  the  Construction  Industry 


167 


TABLE  H-1 5— MANILA  ROPE  SLINGS 

[Angle  of  rope  to  vertical  shown  in  parentheses] 


Rope 

Nominal 

Minimum 

Rated  capacity  in  pounds  (safety  factor  =  5) 

Eye  and  eye  sling 

Endless  sling 

diameter 
nominal 

weight 
per  100 

breaking 
strength 

Basket  hitch;  angle  of  rope  to  horizontal 

Basket  hitch;  angle  of  rope  to  horizontal 

in 

ft.  in 

in 

Vertical 

Choker 

90° 

60° 

45° 

30° 

Vertical 

Choker 

90° 

60° 

45° 

30° 

inches 

pounds 

pounds 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

1/2 

7.5 

2.650 

550 

250 

1.100 

900 

750 

550 

950 

500 

1.900 

1.700 

1.400 

950 

9/16 

10.4 

3.450 

700 

350 

1.400 

1.200 

1.000 

700 

1.200 

600 

2.500 

2.200 

1.800 

1.200 

5/8 

13.3 

4.400 

900 

450 

1.800 

1.500 

1.200 

900 

1.600 

800 

3.200 

2.700 

2.200 

1.600 

3/4 

16.7 

5.400 

1,100 

550 

2.200 

1.900 

1.500 

1.100 

2.000 

950 

3.900 

3.400 

2.800 

2.000 

13/16 

19.5 

6.500 

1.300 

650 

2.600 

2.300 

1,800 

1.300 

2.300 

1.200 

4.700 

4.100 

3.300 

2.300 

7/8 

22.5 

7.700 

1,500 

750 

3.100 

2,700 

2.200 

1.500 

2.800 

1,400 

5.600 

4.800 

3.900 

2.800 

1 

27.0 

9.000 

1.800 

900 

3.600 

3,100 

2,600 

1.800 

3.200 

1,600 

6.500 

5,600 

4.600 

3.200 

1  1/16 

31.3 

10.500 

2.100 

1.100 

4,200 

3.600 

3,000 

2.100 

3.800 

1.900 

7.600 

6,600 

5.400 

3.800 

1  1/8 

36.0 

12.000 

2.400 

1.200 

4,800 

4.200 

3.400 

2.400 

4.300 

2.200 

8.600 

7.500 

6,100 

4,300 

1  1/4 

41.7 

13.500 

2.700 

1,400 

5,400 

4,700 

3.800 

2,700 

4.900 

2.400 

9.700 

8.400 

6.900 

4.900 

1  5/16 

47.9 

15.000 

3.000 

1.500 

6.000 

5,200 

4.300 

3,000 

5.400 

2.700 

11.000 

9.400 

7.700 

5.400 

1  1/2 

59.9 

18.500 

3.700 

1.850 

7.400 

6.400 

5.200 

3.700 

6.700 

3.300 

13.500 

11.500 

9.400 

6.700 

1  5/8 

74.6 

22.500 

4.500 

2.300 

9.000 

7.800 

6.400 

4.500 

8.100 

4.100 

16.000 

14.000 

11.500 

8.000 

1  3/4 

89.3 

26.500 

5,300 

2.700 

10.500 

9.200 

7.500 

5.300 

9.500 

4.800 

19.000 

16.500 

13.500 

9.500 

2 

107.5 

31.000 

6.200 

3.100 

12.500 

10.500 

8.800 

6.200 

11.000 

5.600 

22.500 

19.500 

16.000 

1 1 .000 

2  1/3 

125.0 

36.000 

7.200 

3.600 

14.500 

12.500 

10,000 

7.200 

13.000 

6.500 

26.000 

22.500 

18.500 

13.000 

2  1/4 

146.0 

41.000 

8.200 

4.100 

16.500 

14.000 

11.500 

8.200 

15.000 

7.400 

29.500 

25.500 

21.000 

15.000 

2  1/2 

166.7 

46.500 

9.300 

4,700 

18.500 

16.000 

13.000 

9.300 

16.500 

8.400 

33.500 

29.000 

23.500 

16.500 

2  5/8 

190.8 

52.000 

10.500 

5.200 

21.000 

18.000 

14.500 

10.500 

18.500 

9.500 

37.500 

32.500 

26.500 

18.500 

TABLE  H-1 6— NYLON  ROPE  SLINGS 

(Angle  of  rope  to  vertical  shown  in  parentheses] 


Nominal 

Minimum 

Rated  capacity  in  pounds  (safety  factor  =  9) 

Eye  and  eye  sling 

Endless  sling 

Rope 
diameter 

weight 
per  100 

breaking 
strength 

Basket  hitch;  angle  of  rope  to  horizontal 

Basket  hitch;  angle  of  rope  to  horizontal 

nominal 

ft  in 

in 

Vertical 

Choker 

90° 

60° 

45° 

30° 

Vertical 

Choker 

90° 

60° 

45° 

30° 

in  inches 

pounds 

pounds 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

1/2 

6.5 

6.080 

700 

350 

1.400 

1.200 

950 

700 

1.200 

600 

2.400 

2.100 

1.700 

1.200 

9/16 

8.3 

7.600 

850 

400 

1.700 

1,500 

1.200 

850 

1.500 

750 

3.000 

2.600 

2.200 

1.500 

5/8 

10.5 

9.880 

1.100 

550 

2.200 

1.900 

1.600 

1.100 

2.000 

1.000 

4.000 

3.400 

2.800 

2.000 

3/4 

14.5 

13.490 

1.500 

750 

3.000 

2.600 

2,100 

1.500 

2.700 

1.400 

5.400 

4.700 

3,800 

2.700 

13/16 

17.0 

16.150 

1.800 

900 

3.600 

3.100 

2.600 

1,800 

3.200 

1.600 

6.400 

5.600 

4.600 

3,200 

7/8 

20.0 

19,000 

2.100 

1.100 

4.200 

3,700 

3.000 

2,100 

3.800 

1.900 

7.600 

6,600 

5.400 

3.800 

1 

26.0 

23.750 

2.600 

1.300 

5.300 

4.600 

3.700 

2,600 

4.800 

2.400 

9.500 

8,200 

6.700 

4,800 

1  1/16 

29.0 

27.360 

3.000 

1.500 

6.100 

5.300 

4.300 

3.000 

5.500 

2.700 

11.000 

9,500 

7.700 

5.500 

1  1/8 

34.0 

31.350 

3.500 

1.700 

7.000 

6.000 

5.000 

3.500 

6,300 

3.100 

12.500 

11.000 

8.900 

6.300 

1  1/4 

40.0 

35.625 

4.000 

2.000 

7,900 

6,900 

5.600 

4.000 

7.100 

3.600 

14.500 

12.500 

10.000 

7.100 

1  5/16 

45.0 

40.850 

4.500 

2.300 

9.100 

7.900 

6,400 

4,500 

8.200 

4.100 

16.500 

14.000 

12.000 

8.200 

1  1/2 

55.0 

50,350 

5.600 

2.800 

11,000 

9.700 

7,900 

5.600 

10.000 

5,000 

20.000 

17.500 

14.000 

10.000 

1  5/8 

68.0 

61.750 

6.900 

3,400 

13.500 

12.000 

9.700 

6.900 

12.500 

6.200 

24.500 

21.500 

17.500 

12.500 

1  3/4 

83.0 

74.100 

8.200 

4,100 

16,500 

14,500 

11.500 

8,200 

15.000 

7.400 

29.500 

27.500 

21.000 

15,000 

2 

95.0 

87.400 

9.700 

4.900 

19.500 

17,000 

13,500 

9,700 

17.500 

8.700 

35.000 

30.500 

24.500 

17.500 

2  1/8 

109.0 

100.700 

11.000 

5.600 

22.500 

19.500 

16,000 

11.000 

20.000 

10.000 

40.500 

35.000 

28.500 

20.000 

2  1/4 

129.0 

118.750 

13.000 

6.600 

26.500 

23.000 

18.500 

13.000 

24.000 

12.000 

47.500 

41.000 

33.500 

24.000 

2  1/2 

149.0 

133.000 

15.000 

7.400 

29.500 

25.500 

21.000 

15.000 

26.500 

13.500 

53.000 

46.000 

37.500 

26.500 

2  5/8 

168.0 

153.900 

17.100 

8.600 

34,000 

29.500 

24.000 

17.000 

31.000 

15.500 

61.500 

53.500 

43.500 

31.000 
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TABLE  H-1 7— POLYESTER  ROPE  SLINGS 
[Angle  "i  rape  i<>  vertli  ■!  thown  in  parentbeacaj 


Rope 
diameter 

Nominal 
weight 

Minimum 
breaking 

Rated  capacity  in  pounds  (safety  factor  ■  S) 

Eye  and  eye  sling 

Endless  sling 

Basket  hitch;  angle  of  rope  to  horizontal 

Basket  hitch;  angle  of  rope  to  horizontal 

nominal 
In 

ft  In 

strength 
in 

Vertical 

Choker 

90° 

60° 

45° 

30° 

Vertical 

Choker 

90 

60 

45 

30 

inches 

pounds 

pounds 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(80°) 

hitch 

hitch 

(0°) 

(30°) 

(45") 

(60°) 

1/2 

8.0 

6.080 

700 

350 

1.400 

1.200 

950 

700 

1.200 

600 

2.4O0 

2.100 

1.700 

1.200 

9/16 

10.2 

7.600 

850 

400 

1.700 

1.500 

1.200 

850 

1.500 

750 

3.000 

2.600 

2.200 

1.500 

5/8 

13.0 

9.500 

1.100 

550 

2.100 

1.800 

1.500 

1.100 

1.900 

950 

3.800 

3.300 

2.700 

1.900 

3/4 

17.5 

1  1.875 

1.300 

650 

2.600 

2.300 

1.900 

1.300 

2.400 

1.200 

4.800 

4.100 

3.400 

2.400 

13/16 

21.0 

14,725 

1.600 

800 

3.300 

2.800 

2.300 

1.600 

2.900 

1.500 

5,900 

5.100 

4.200 

2.900 

7/8 

25.0 

17.100 

1.900 

950 

3.800 

3.300 

2.700 

1.900 

3.400 

1.700 

6.800 

5.900 

4.800 

3.400 

.»)  5 

:><>,'.  inn 

2.300 

1.200 

4.600 

4.000 

3.300 

2.300 

4.200 

2.100 

8.400 

7.200 

5.900 

4.200 

1   1/16 

34.5 

24.225 

2.700 

1.300 

5.400 

4.700 

3.800 

2.700 

4.800 

2.400 

9.700 

8.400 

6.900 

4.800 

1  1/8 

40.0 

28.025 

3.100 

1.600 

6.200 

5.400 

4.400 

3.100 

5.600 

2.800 

11.000 

9.700 

7.900 

5.600 

1   1/4 

46.3 

31.540 

3.500 

1.800 

7.000 

6.100 

5.000 

3.500 

6.300 

3.200 

12.500 

11.000 

8,900 

6.300 

1  5/16 

52.5 

35.625 

4.000 

2.000 

7.900 

6.900 

5.600 

4.000 

7.100 

3.600 

14.500 

12.500 

10.000 

7.100 

1  1/2 

66.8 

44.460 

4.900 

2.500 

9.900 

8.600 

7.000 

4.900 

8.900 

4.400 

18.000 

15.500 

12.500 

8.900 

1  5/8 

82.0 

54.150 

6.000 

3.000 

12.000 

10.400 

8.500 

6.000 

1 1 .000 

5.400 

21.500 

19.000 

15.500 

11.000 

1  3/4 

98.0 

64.410 

7.200 

3.600 

14.500 

12.500 

10.000 

7.200 

13.000 

6.400 

26.00 

22.500 

18.000 

13.000 

2 

118.0 

/i.. 

8.400 

4.200 

17.000 

14.500 

12.000 

8.400 

15.000 

7.600 

30.500 

26.500 

21.500 

15.000 

2  1/8 

135.0 

87,400 

9.700 

4.900 

19.500 

17.000 

13.500 

9.700 

17.500 

8.700 

35.000 

30.500 

24,500 

17.500 

2  1/4 

157.0 

101.650 

11.500 

5.700 

22.500 

19.500 

16.000 

11.500 

20.500 

10.000 

40.500 

35.000 

29.000 

20.500 

2  1/2 

181.0 

115.900 

13.000 

6.400 

26.000 

22.500 

18.000 

13.000 

23.000 

11.500 

46.500 

40.000 

33.000 

23.000 

2  5/8 

205.0 

130.150 

14.500 

7.200 

29.000 

25.000 

20.500 

14.500 

26.000 

13.000 

52.000 

45.000 

37.000 

26.000 

TABLE  H-1 8—  POLYPROPYLENE  ROPE  SLINGS 

[Angle  of  rope  to  vertical  shown  in  parentheses] 


Nominal 
weight 

Minimum 
breaking 

Rated  capacity  in  pounds  (safety  factor  =  6) 

Eye  and  eye  sling 

Endless  sling 

Rope 
diameter 

Basket  hitch;  angle  of 

rope  to  horizontal 

Basket  hitch;  angle  of  rope  to  horizontal 

nominal 
in 

a  in 

strength 
in 

Vertical 

Choker 

90° 

60° 

45° 

30° 

Vertical 

Choker 

90° 

60° 

45° 

30° 

inches 

pounds 

pounds 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

hitch 

hitch 

(0°) 

(30°) 

(45°) 

(60°) 

1/2 

4.7 

3.900 

650 

350 

1.300 

1.200 

950 

650 

1.200 

600 

2.400 

2.100 

1.700 

1.200 

9/16 

6.1 

4.845 

800 

400 

1.600 

1.400 

1,100 

800 

1.500 

750 

2.900 

2.500 

2.100 

1.500 

5/8 

7.5 

5.890 

1.000 

500 

2.000 

1.700 

1.400 

1.000 

1,800 

900 

3.500 

3.100 

2.500 

1.800 

3/4 

10.7 

8.075 

1.300 

700 

2.700 

2.300 

1.900 

1.300 

2.400 

1.200 

4.900 

4.200 

3.400 

2.400 

1  3/16 

12.7 

9.405 

1.600 

800 

3.100 

2.700 

2.200 

1.600 

2.800 

1.400 

5,600 

4.900 

4.000 

2.800 

7/8 

15.0 

10.925 

1.800 

900 

3.600 

3.200 

2.600 

1.800 

3.300 

1.600 

6.600 

5.700 

4.600 

3.300 

1 

18.0 

13.300 

2.200 

1.100 

4.400 

3.800 

3,100 

2.200 

4.000 

2.000 

8.000 

6.900 

5.600 

4.000 

1  1/16 

20.4 

15.200 

2,500 

1.300 

5.100 

4,400 

3,600 

2.500 

4.600 

2.300 

9.100 

7,900 

6.500 

4.600 

1  1/8 

23.7 

17.385 

2.900 

1.500 

5.800 

5.000 

4.100 

2.900 

5.200 

2.600 

10.500 

9.000 

7.400 

5.200 

1  1/4 

27.0 

19.950 

3.300 

1.700 

6.700 

5.800 

4.700 

3.300 

6.000 

3.000 

12,000 

10.500 

8,500 

6.000 

1  5/16 

30.5 

22.325 

3.700 

1.900 

7.400 

6.400 

5.300 

3.700 

6.700 

3.400 

13,500 

11.500 

9.500 

6.700 

1  1/2 

38.5 

28.215 

4.700 

2.400 

9,400 

8.100 

6.700 

4.700 

8.500 

4.200 

17,000 

14.500 

12,000 

8.500 

1  5/8 

47.5 

34.200 

5.700 

2.900 

11.500 

9.900 

8.100 

5.700 

10.500 

5,100 

20.500 

18.000 

14.500 

10.500 

1  3/4 

57.0 

40.850 

6.800 

3.400 

13.500 

12.000 

9.600 

6.800 

12.500 

6.100 

24.500 

21.000 

17.500 

12.500 

2 

69.0 

49.400 

8.200 

4.100 

16.500 

14.500 

11.500 

8.200 

15.000 

7.400 

29.500 

25.500 

21.000 

15.000 

2  1/8 

80.0 

57.950 

9.700 

4.800 

19.500 

16.500 

13.500 

9,700 

17.500 

8,700 

35.000 

30.100 

24.500 

17.500 

2  1/4 

92.0 

65.500 

11.000 

5.500 

22.000 

19.000 

15.500 

11.000 

19.500 

9.900 

39.500 

34.000 

28,000 

19.500 

2  1/2 

107.0 

76.000 

12.500 

6.300 

25.500 

22.000 

18.000 

12.500 

23.000 

11,500 

45.500 

39.500 

32,500 

23.000 

2  5/8 

120.0 

85.500 

14.500 

7.100 

28.500 

24.500 

20.000 

14.500 

25.500 

13.000 

51,500 

44.500 

36.500 

25.500 
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TABLE  H-19— SAFE  WORKING  LOADS  FOR  SHACKLES 

|In  tons  of  2.000  pounds) 


Material  size  (inches) 

Pin  diameter  (inches) 

Safe  working  load 

1/2 

5/8 

1.4 

5/8 

3/4 

2.2 

3/4 

7/8 

3.2 

7/8 

1 

4.3 

1 

1  1/8 

5.6 

1  1/8 

1  1/4 

6.7 

1  1/4 

1  3/8 

8.2 

1  3/8 
1  1/2 
1  3/4 


1  1/2 

1  5/8 
2 

2  1/4 


10.0 
11.9 
16.2 
21.2 


TABLE  H-20— NUMBER  AND  SPACING 
OF  U-BOLT  WIRE  ROPE  CLIPS 


Improved  plow 

Number  of  clips 

diameter  (inches) 

Drop  forged 

Other  material 

spacing  (in.) 

1/2 

3 

4 

3 

5/8 

3 

4 

3  3/4 

3/4 

4 

5 

4  1/2 

7/8 

4 

5 

5  1/4 

1 

5 

6 

6 

1  1/8 

6 

6 

6  3/4 

1  1/4 

6 

7 

7  1/2 

1  3/8 

7 

7 

8  1/4 

1  1/2 

7 

8 

9 
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44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
58  FR  35173.  June  30.  1993] 

§1926.252  Disposal  of  waste  materials. 

1926.252(a)  Whenever  materials  are  dropped  more  than  20  feet  to  any 
point  lying  outside  the  exterior  walls  of  the  building,  an  enclosed  chute 
of  wood,  or  equivalent  material,  shall  be  used.  For  the  purpose  of  this 
paragraph,  an  enclosed  chute  is  a  slide,  closed  in  on  all  sides,  through 
which  material  is  moved  from  a  high  place  to  a  lower  one. 

1926.252(b)  When  debris  is  dropped  through  holes  in  the  floor  without 
the  use  of  chutes,  the  area  onto  which  the  material  is  dropped  shall  be 
completely  enclosed  with  barricades  not  less  than  42  inches  high  and  not 
less  than  6  feet  back  from  the  projected  edge  of  the  opening  above.  Signs 
warning  of  the  hazard  of  falling  materials  shall  be  posted  at  each  level. 
Removal  shall  not  be  permitted  in  this  lower  area  until  debris  handling 
ceases  above. 

1926.252(c)  All  scrap  lumber,  waste  material,  and  rubbish  shall  be  re- 
moved from  the  immediate  work  area  as  the  work  progresses. 

1926.252(d)  Disposal  of  waste  material  or  debris  by  burning  shall  comply 
with  local  fire  regulations. 

1 926.252(e)  All  solvent  waste,  oily  rags,  and  flammable  liquids  shall  be 
kept  in  fire  resistant  covered  containers  until  removed  from  worksite. 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333):  Sees.  4,  6  and  8 
Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655. 
and  657);  Secretary  of  Labors  Order  No.  12-71  (36  FR  8754).  8-76 
(41  FR  25059).  9-83  (48  FR  35736).  or  1-90  (55  FR  9033).  as  ap- 
plicable; and  29  CFR  part  191 1. 


§1926.300  General  requirements. 

1926.300(a)  Condition  of  tools.  All  hand  and  power  tools  and  similar 
equipment,  whether  furnished  by  the  employer  or  the  employee,  shall  be 
maintained  in  a  safe  condition. 

1926.300(b)  Guarding.  (1)  When  power  operated  tools  are  designed  to  ac- 
commodate guards,  they  shall  be  equipped  with  such  guards  when  in  use. 

1926.300(b)(2)  Belts,  gears,  shafts,  pulleys,  sprockets,  spindles,  drums,  fly 
wheels,  chains,  or  other  reciprocating,  rotating  or  moving  parts  of  equip- 
ment shall  be  guarded  if  such  parts  are  exposed  to  contact  by  employees 
or  otherwise  create  a  hazard.  Guarding  shall  meet  the  requirements  as  set 
forth  in  American  National  Standards  Institute.  B15. 1- 1953  (R1958).  Safety 
Code  for  Mechanical  Power -Transmission  Apparatus. 

1926.300(b)(3)  Types  of  guarding.  One  or  more  methods  of  machine  guarding 
shall  be  provided  to  protect  the  operator  and  other  employees  in  the  machine 
area  from  hazards  such  as  those  created  by  point  of  operation,  ingoing  nip 
points,  rotating  parts,  flying  chips  and  sparks.  Examples  of  guarding  methods 
are — barrier  guards,  two-hand  tripping  devices,  electronic  safety  devices,  etc. 

1926.300(b)(4)  Point  of  operation  guarding,  (i)  Point  of  operation  is  the 
area  on  a  machine  where  work  is  actually  performed  upon  the  material 
being  processed. 

1 926.300(b)(4)(ii)  The  point  of  operation  of  machines  whose  operation  ex- 
poses an  employee  to  injury,  shall  be  guarded.  The  guarding  device  shall  be 
in  conformity  with  any  appropriate  standards  therefor,  or.  in  the  absence 
of  applicable  specific  standards,  shall  be  so  designed  and  constructed  as 
to  prevent  the  operator  from  having  any  part  of  his  body  in  the  danger  zone 
during  the  operating  cycle. 

1 926.30O(bM4Xiii)  Special  handtools  for  placing  and  removing  material  shall  be 
such  as  to  permit  easy  handling  of  material  without  the  operator  placing  a  hand 
in  the  danger  zone.  Such  tools  shall  not  be  in  lieu  of  other  guarding  required 
by  this  section,  but  can  only  be  used  to  supplement  protection  provided. 

1 926.300(b)(4)(iv)  The  following  are  some  of  the  machines  which  usually 
require  point  of  operation  guarding: 

1926.300(b)(4)(iv)(a)  Guillotine  cutters. 
1926.300(b)(4)(iv)(b)  Shears. 
1926.300(b)(4)(iv)(c)  Alligator  shears. 
1926.300(b)(4)(iv)(d)  Power  presses. 
1926.300(b)(4)(iv)(e)  Milling  machines. 
1926.300(b)(4)(iv)(f}  Power  saws. 
1926.300(b)(4)(iv)(g)  Jointers. 
1926.300(b)(4)(iv)(h)  Portable  power  tools. 
1 926.300(b)(4)(iv)(/)  Forming  rolls  and  calenders. 

1926.300(b)(5)  Exposure  of  blades.  When  the  periphery  of  the  blades  of  a  fan  is 
less  than  7  feet  (2. 128  m)  above  the  floor  or  working  level,  the  blades  shall  be 
guarded.  The  guard  shall  have  openings  no  larger  than  1/2  inch  (1.27  cm). 

1926.300(b)(6)  Anchoring  fixed  machinery.  Machines  designed  for  a  fixed 
location  shall  be  securely  anchored  to  prevent  walking  or  moving. 

1926.300(b)(7)  Guarding  of  abrasive  wheel  machinery — exposure  adjustment 
Safety  guards  of  the  types  described  in  paragraphs  (b)  (8)  and  (9)  of  this  sec- 
tion, where  the  operator  stands  in  front  of  the  opening,  shall  be  constructed 
so  that  the  peripheral  protecting  member  can  be  adjusted  to  the  constantly 
decreasing  diameter  of  the  wheel.  The  maximum  angular  exposure  above  the 
horizontal  plane  of  the  wheel  spindle  as  specified  in  paragraphs  (b)  (8)  and  (9) 
of  this  section  shall  never  be  exceeded,  and  the  distance  between  the  wheel 
periphery  and  the  adjustable  tongue  or  the  end  of  the  peripheral  member  at  the 
top  shall  never  exceed  1/4  inch  (0.635  cm).  (See  Figures  1-1  through  1-6.) 


FIGURE  1-1 


Correct 

Showing  adjustable  tongue  giving  required  angle 
protection  for  all  sizes  ot  wheel  used. 


FIGURE  I-3 


FIGURE  I-4 


Correct 

Showing  movable  guard  with  opening  small  enough  to  give 
required  protection  for  the  smallest  size  wheel  used. 


FIGURE  I-5 


FIGURE  I-6 


Incorrect 

Showing  movable  guard  with  size  of  opening 
correct  for  full  size  wheel  but  too  large  for  smaller  wheel. 


1 926.300(b)(8)  Bench  and  floor  stands.  The  angular  exposure  of  the  grinding 
wheel  periphery  and  sides  for  safety  guards  used  on  machines  known  as 
bench  and  floor  stands  should  not  exceed  90°  or  one-fourth  of  the  periphery. 
This  exposure  shall  begin  at  a  point  not  more  than  65°  above  the  horizontal 
plane  of  the  wheel  spindle.  (See  Figures  1-7  and  1-8  and  paragraph  (b)(7) 
of  this  section.) 


FIGURE  1-7 


FIGURE  1-8 


Wherever  the  nature  ot  the  work  requires  contact  with  the  wheel  below 
il  plane  of  the  spindle,  the  exposure  shall  not  exceed  125° 
(See  Figures  1-9  and  1-10.) 


j,y\ 

u*    } 

■\ 

u 

J 

FIGURE  1-9 


FIGURE  1-10 


1 926.300(b)(9)  Cylindrical  grinders.  The  maximum  angular  exposure  of  the 
grinding  wheel  periphery  and  sides  for  safety  guards  used  on  cylindrical 
grinding  machines  shall  not  exceed  180°.  This  exposure  shall  begin  at  a 
point  not  more  than  65°  above  the  horizontal  plane  of  the  wheel  spindle. 
(See  Figures  1-1 1  and  1-12  and  paragraph  (b)(7)  of  this  section.) 
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FIGURE  1-11  FIGURE  1-12 


1926.300(c)  Personal  protective  equipment.  Employees  using  hand  and 
I » >u  i-i  tools  and  exposed  to  the  hazard  of  falling,  f  lying,  abrasive,  and  splash- 
ing objects,  or  exposed  to  harmful  dusts,  fumes,  mists,  vapors,  or  gases  shall 
be  provided  with  the  particular  personal  protective  equipment  necessary  to 
protect  1 1  ii-iii  from  file  hazard.  All  personal  protective  equipment  shall  meet  the 
requirements  and  be  malntafned  according  to  subparts  D  and  E  of  this  part. 

1926.300(d)  Switches.  (1)  All  handheld  powered  platen  sanders.  grinders 
with  wheels  2  Inch  diameter  or  less,  routers,  planers,  laminate  trimmers, 
nibblers.  shears,  scroll  saws,  and  Jigsaws  with  blade  shanks  one-fourth  of  an 
Inch  wide  or  less  may  be  equipped  with  only  a  positive  "on-off"  control. 

1926.300(d)(2)  All  hand-held  powered  drills,  tappers,  fastener  drivers,  hori- 
zontal, vertical,  and  angle  grinders  with  wheels  greater  than  2  Inches  in  di- 
Bmeter,  disc  sanders.  belt  sanders.  reclprocaUng  saws,  saber  saws,  and  other 
similar  operating  powered  tools  shall  be  equipped  with  a  momentary  contact 
"on-ofT  control  and  may  have  a  lock-on  control  provided  that  turnoff  can  be  ac- 
complished by  a  single  motion  of  the  same  finger  or  fingers  that  turn  it  on. 

1926.300(d)(3)  All  other  hand-held  powered  tools,  such  as  circular  saws, 
chain  saws,  and  percussion  tools  without  positive  accessory  holding  means, 
shall  be  equipped  with  a  constant  pressure  switch  that  will  shut  off  the 
power  when  the  pressure  is  released. 

1926.300(d)(4)  The  requirements  of  this  paragraph  shall  become  effective 
on  July  15.  1972. 

1926.300(d)(5)  Exception:  This  paragraph  does  not  apply  to  concrete  vi- 
brators, concrete  breakers,  powered  tampers,  jack  hammers,  rock  drills. 
and  similar  hand  operated  power  tools. 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940,  Apr.  6.  1979.  as  amended  at  58 
FR  35175.  June  30.  1993:  61  FR  9250.  Mar.  7,  1996] 

§1926.301  Hand  tools. 

1926.301(a)  Employers  shall  not  issue  or  permit  the  use  of  unsafe  hand  tools. 

1926.301(b)  Wrenches.  Including  adjustable,  pipe.  end.  and  socket  wrenches 
shall  not  be  used  when  jaws  are  sprung  to  the  point  that  slippage  occurs. 

1926.301(c)  Impact  tools,  such  as  drift  pins,  wedges,  and  chisels,  shall  be 
kept  free  of  mushroomed  heads. 

1926.301(d)  The  wooden  handles  of  tools  shall  be  kept  free  of  splinters  or 
cracks  and  shall  be  kept  tight  in  the  tool. 

§1926.302  Power-operated  hand  tools. 

1926.302(a)  Electric  power-operated  tools.  (1)  Electric  power  operated 
tools  shall  either  be  of  the  approved  double-insulated  type  or  grounded  in 
accordance  with  subpart  K  of  this  part. 

1926.302(a)(2)  The  use  of  electric  cords  for  hoisting  or  lowering  tools  shall 
not  be  permitted. 

1926.302(b)  Pneumatic  power  tools.  (1)  Pneumatic  power  tools  shall  be 
secured  to  the  hose  or  whip  by  some  positive  means  to  prevent  the  tool 
from  becoming  accidentally  disconnected. 

1 926.302(b)(2)  Safety  clips  or  retainers  shall  be  securely  installed  and  main- 
tained on  pneumatic  impact  (percussion)  tools  to  prevent  attachments  from 
being  accidentally  expelled. 

1926.302(b)(3)  All  pneumatically  driven  nailers,  staplers,  and  other  similar 
equipment  provided  with  automatic  fastener  feed,  which  operate  at  more 
than  100  p.s.i.  pressure  at  the  tool  shall  have  a  safety  device  on  the  muzzle 
to  prevent  the  tool  from  ejecting  fasteners,  unless  the  muzzle  is  in  contact 
with  the  work  surface. 

1926.302(b)(4)  Compressed  air  shall  not  be  used  for  cleaning  purposes 
except  where  reduced  to  less  than  30  p.s.i.  and  then  only  with  effective 
chip  guarding  and  personal  protecUve  equipment  which  meets  the  require- 
ments of  subpart  E  of  this  part.  The  30  p.s.i.  requirement  does  not  apply 
for  concrete  form,  mill  scale  and  similar  cleaning  purposes. 


1926.302(b)(5)  Tin-  manufai  hirer's  safe  operating  pressure  i'.r  hoses,  pipes, 
valves.  Biters,  and  other  timing  shall  art  be  en  reded. 

1926.302(b)(6)  The  use  of  hoses  for  hoisting  or  lowering  tools  shall  not 

hi i.  d 

1926.302(b)(7)  All  hoses  exceeding  1/2  Inch  Inside  diameter  shall  have  a 
safety  del  ll  >  ■  >'  the  source  of  supply  or  branch  line  to  reduce  pressure  In 
(  aae  '>i  hose  (allure. 

1926.302(b)(8)  Airless  spray  guns  of  the  type  which  atomize  paints  and 
Quids  at  high  pressures  (1.000  pounds  or  more  per  square  Inch)  shall  be 
equipped  with  automatic  or  visible  manual  safety  devices  which  will  prevent 
pulling  of  the  trigger  to  prevent  release  of  the  paint  or  fluid  until  the  safety 
device  la  manually  released. 

1926.302(b)(9)  In  lieu  of  the  above,  a  dlffuser  nut  which  will  prevent  high 
pressure,  high  velocity  release,  while  the  nozzle  tip  Is  removed,  plus  a 
nozzle  tip  guard  which  will  prevent  the  tip  from  coming  Into  contact  with 
the  operator,  or  other  equivalent  protection,  shall  be  provided. 
1 926.302(b)(10)  Abrasfix?  blast  cleaning  nozzles.  The  blast  cleaning  nozzles 
shall  be  equipped  with  an  operating  valve  which  must  be  held  open  man- 
ually. A  support  shall  be  provided  on  which  the  nozzle  may  be  mounted 
when  it  is  not  in  use. 

1 926.302(c)  Fuel  potuered  tools.  (1 )  All  fuel  powered  tools  shall  be  stopped 
while  being  refueled,  serviced,  or  maintained,  and  fuel  shall  be  transported, 
handled,  and  stored  in  accordance  with  subpart  F  of  this  part. 
1926.302(c)(2)  When  fuel  powered  tools  are  used  In  enclosed  spaces,  the  ap- 
plicable requirements  for  concentraUons  of  toxic  gases  and  use  of  personal  pro- 
tective equipment,  as  outlined  in  subparts  D  and  E  of  this  part,  shall  apply. 

1926.302(d)  Hydraulic  power  tools.  (1)  The  fluid  used  in  hydraulic  powered 
tools  shall  be  fire-resistant  fluids  approved  under  Schedule  30  of  the  U.S. 
Bureau  of  Mines.  Department  of  the  Interior,  and  shall  retain  Its  operating  char- 
acterisUcs  at  the  most  extreme  temperatures  to  which  it  will  be  exposed. 
1926.302(d)(2)  The  manufacturer's  safe  operating  pressures  for  hoses, 
valves,  pipes,  filters,  and  other  fittings  shall  not  be  exceeded. 
1926.302(e)  Powder-actuated  tools.  (1)  Only  employees  who  have  been 
trained  in  the  operation  of  the  particular  tool  in  use  shall  be  allowed  to 
operate  a  powder-actuated  tool. 

1926.302(e)(2)  The  tool  shall  be  tested  each  day  before  loading  to  see  that 
safety  devices  are  in  proper  working  condiuon.  The  method  of  testing  shall 
be  in  accordance  with  the  manufacturer's  recommended  procedure. 

1 926.302(e)(3)  Any  tool  found  not  in  proper  working  order,  or  that  develops 

a  defect  during  use.  shall  be  immediately  removed  from  service  and  not 

used  until  properly  repaired. 

1926.302(e)(4)  Persona]  protecUve  equipment  shall  be  in  accordance  with 

subpart  E  of  this  part. 

1 926.302(e)(5)  Tools  shall  not  be  loaded  until  just  prior  to  the  intended  firing 

time.  Neither  loaded  nor  empty  tools  are  to  be  pointed  at  any  employees. 

Hands  shall  be  kept  clear  of  the  open  barrel  end. 

1926.302(e)(6)  Loaded  tools  shall  not  be  left  unattended. 
1 926.302(e)(7)  Fasteners  shall  not  be  driven  into  very  hard  or  brittle  mate- 
rials including,  but  not  limited  to.  cast  iron,  glazed  tile,  surface-hardened 
steel,  glass  block,  live  rock,  face  brick,  or  hollow  tile. 

1926.302(e)(8)  Driving  into  materials  easily  penetrated  shall  be  avoided 
unless  such  materials  are  backed  by  a  substance  that  will  prevent  the  pin 
or  fastener  from  passing  completely  through  and  creating  a  flying  missile 
hazard  on  the  other  side. 

1926.302(e)(9)  No  fastener  shall  be  driven  into  a  spalled  area  caused  by 
an  unsaUsfactory  fastening. 

1926.302(e)(10)  Tools  shall  not  be  used  in  an  explosive  or  flammable 
atmosphere. 

1926.302(e)(11)  All  tools  shall  be  used  with  the  correct  shield,  guard,  or 
attachment  recommended  by  the  manufacturer. 

1926.302(e)(12)  Powder -actuated  tools  used  by  employees  shall  meet 
all  other  applicable  requirements  of  American  National  Standards  In- 
stitute. A10.3-1970.  Safety  Requirements  for  Explosive-Actuated  Fas- 
tening Tools. 

|44  FR  8577.  Feb.  9,  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35175.  June  30.  19931 
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§1926.303  Abrasive  wheels  and  tools. 

1 926.303(a)  Power.  All  grinding  machines  shall  be  supplied  with  sufficient 
power  to  maintain  the  spindle  speed  at  safe  levels  under  all  conditions 
of  normal  operation. 

1926.303(b)  Guarding.  (1)  Grinding  machines  shall  be  equipped  with 
safety  guards  in  conformance  with  the  requirements  of  American  National 
Standards  Institute.  B7. 1-1970.  Safety  Code  for  the  Use,  Care  and  Protec- 
tion of  Abrasive  Wheels,  and  paragraph  (d)  of  this  section. 

1926.303(b)(2)  Guard  design.  The  safety  guard  shall  cover  the  spindle 
end.  nut.  and  flange  projections.  The  safety  guard  shall  be  mounted  so 
as  to  maintain  proper  alignment  with  the  wheel,  and  the  strength  of  the 
fastenings  shall  exceed  the  strength  of  the  guard,  except: 

1 926.303(b)(2)(i)  Safety  guards  on  all  operations  where  the  work  provides 
a  suitable  measure  of  protection  to  the  operator,  may  be  so  constructed 
that  the  spindle  end.  nut.  and  outer  flange  are  exposed;  and  where  the 
nature  of  the  work  is  such  as  to  entirely  cover  the  side  of  the  wheel,  the 
side  covers  of  the  guard  may  be  omitted:  and 

1926.303(b)(2)(H)  The  spindle  end.  nut.  and  outer  flange  may  be  exposed 
on  machines  designed  as  portable  saws. 

1926.303(c)  Use  of  abrasive  wheels.  (1)  Floor  stand  and  bench  mounted 
abrasive  wheels,  used  for  external  grinding,  shall  be  provided  with  safety 
guards  (protection  hoods).  The  maximum  angular  exposure  of  the  grinding 
wheel  periphery  and  sides  shall  be  not  more  than  90°.  except  that  when  work 
requires  contact  with  the  wheel  below  the  horizontal  plane  of  the  spindle,  the 
angular  exposure  shall  not  exceed  125°.  In  either  case,  the  exposure  shall 
begin  not  more  than  65°  above  the  horizontal  plane  of  the  spindle.  Safety 
guards  shall  be  strong  enough  to  withstand  the  effect  of  a  bursting  wheel. 

1926.303(c)(2)  Floor  and  bench-mounted  grinders  shall  be  provided  with 
work  rests  which  are  rigidly  supported  and  readily  adjustable.  Such  work 
rests  shall  be  kept  at  a  distance  not  to  exceed  one-eighth  inch  from  the 
surface  of  the  wheel. 

1926.303(c)(3)  Cup  type  wheels  used  for  external  grinding  shall  be  pro- 
tected by  either  a  revolving  cup  guard  or  a  band  type  guard  in  accordance 
with  the  provisions  of  the  American  National  Standards  Institute,  B7.1- 
1970  Safety  Code  for  the  Use.  Care,  and  Protection  of  Abrasive  Wheels. 
All  other  portable  abrasive  wheels  used  for  external  grinding,  shall  be 
provided  with  safety  guards  (protection  hoods)  meeting  the  requirements 
of  paragraph  (c)(5)  of  this  section,  except  as  follows: 

1926.303(c)(3)(i)  When  the  work  location  makes  it  impossible,  a  wheel 
equipped  with  safety  flanges,  as  described  in  paragraph  (c)(6)  of  this 
section,  shall  be  used: 

1926.303(c)(3)(H)  When  wheels  2  inches  or  less  in  diameter  which  are 
securely  mounted  on  the  end  of  a  steel  mandrel  are  used. 

1 926.303(c)(4)  Portable  abrasive  wheels  used  for  internal  grinding  shall  be 
provided  with  safety  flanges  (protection  flanges)  meeting  the  requirements 
of  paragraph  (c)(6)  of  this  section,  except  as  follows: 

1926.303(c)(4)(i)  When  wheels  2  inches  or  less  in  diameter  which  are 
securely  mounted  on  the  end  of  a  steel  mandrel  are  used: 

1926.303(c)(4)(H)  If  the  wheel  is  entirely  within  the  work  being  ground 
while  in  use. 

1 926.303(c)(5)  When  safety  guards  are  required,  they  shall  be  so  mounted 
as  to  maintain  proper  alignment  with  the  wheel,  and  the  guard  and  its 
fastenings  shall  be  of  sufficient  strength  to  retain  fragments  of  the  wheel 
in  case  of  accidental  breakage.  The  maximum  angular  exposure  of  the 
grinding  wheel  periphery  and  sides  shall  not  exceed  180°. 

1926.303(c)(6)  When  safety  flanges  are  required,  they  shall  be  used  only 
with  wheels  designed  to  fit  the  flanges.  Only  safety  flanges,  of  a  type  and 
design  and  properly  assembled  so  as  to  ensure  that  the  pieces  of  the  wheel 
will  be  retained  in  case  of  accidental  breakage,  shall  be  used. 

1 926.303(c)(7)  All  abrasive  wheels  shall  be  closely  inspected  and  ring-test- 
ed before  mounting  to  ensure  that  they  are  free  from  cracks  or  defects. 

1926.303(c)(8)  Grinding  wheels  shall  fit  freely  on  the  spindle  and  shall 
not  be  forced  on.  The  spindle  nut  shall  be  tightened  only  enough  to  hold 
the  wheel  in  place. 

1 926.303(c)(9)  All  employees  using  abrasive  wheels  shall  be  protected  by 
eye  protection  equipment  in  accordance  with  the  requirements  of  subpart 
E  of  this  part,  except  when  adequate  eye  protection  is  afforded  by  eye 
shields  which  are  permanently  attached  to  the  bench  or  floor  stand. 


1926.303(d)  Other  requirements.  All  abrasive  wheels  and  tools  used  by 
employees  shall  meet  other  applicable  requirements  of  American  National 
Standards  Institute.  B7. 1-1970.  Safety  Code  for  the  Use.  Care  and  Pro- 
tection of  Abrasive  Wheels. 

1926.303(e)  Work  rests.  On  offhand  grinding  machines,  work  rests 
shall  be  used  to  support  the  work.  They  shall  be  of  rigid  construction 
and  designed  to  be  adjustable  to  compensate  for  wheel  wear.  Work  rests 
shall  be  kept  adjusted  closely  to  the  wheel  with  a  maximum  opening  of 
1/8  inch  (0.3175  cm)  to  prevent  the  work  from  being  jammed  between 
the  wheel  and  the  rest,  which  may  cause  wheel  breakage.  The  work  rest 
shall  be  securely  clamped  after  each  adjustment.  The  adjustment  shall 
not  be  made  with  the  wheel  in  motion. 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
58  FR  35175.  June  30.  1993| 

§1926.304  Woodworking  tools. 

1926.304(a)  Disconnect  switches.  All  fixed  power  driven  woodworking 
tools  shall  be  provided  with  a  disconnect  switch  that  can  either  be  locked 
or  tagged  in  the  off  position. 

1926.304(b)  Speeds.  The  operating  speed  shall  be  etched  or  otherwise 
permanently  marked  on  all  circular  saws  over  20  inches  in  diameter  or 
operating  at  over  10.000  peripheral  feet  per  minute.  Any  saw  so  marked 
shall  not  be  operated  at  a  speed  other  than  that  marked  on  the  blade. 
When  a  marked  saw  is  retensioned  for  a  different  speed,  the  marking 
shall  be  corrected  to  show  the  new  speed. 

1926.304(c)  Self-feed.  Automatic  feeding  devices  shall  be  installed  on 
machines  whenever  the  nature  of  the  work  will  permit.  Feeder  attachments 
shall  have  the  feed  rolls  or  other  moving  parts  covered  or  guarded  so  as 
to  protect  the  operator  from  hazardous  points. 

1926.304(d)  Guarding.  All  portable,  power-driven  circular  saws  shall 
be  equipped  with  guards  above  and  below  the  base  plate  or  shoe.  The 
upper  guard  shall  cover  the  saw  to  the  depth  of  the  teeth,  except  for  the 
minimum  arc  required  to  permit  the  base  to  be  tilted  for  bevel  cuts.  The 
lower  guard  shall  cover  the  saw  to  the  depth  of  the  teeth,  except  for  the 
minimum  arc  required  to  allow  proper  retraction  and  contact  with  the 
work.  When  the  tool  is  withdrawn  from  the  work,  tht  lower  guard  shall 
automatically  and  instantly  return  to  the  covering  position. 

1926.304(e)  Personal  protective  equipment.  All  personal  protective 
equipment  provided  for  use  shall  conform  to  subpart  E  of  this  part. 

1926.304(f)  Other  requirements.  All  woodworking  tools  and  machinery 
shall  meet  other  applicable  requirements  of  American  National  Standards 
Institute,  01.1-1961.  Safety  Code  for  Woodworking  Machinery. 
1926.304(g)  Radial  saws.  (1)  The  upper  hood  shall  completely  enclose 
the  upper  portion  of  the  blade  down  to  a  point  that  will  include  the  end 
of  the  saw  arbor.  The  upper  hood  shall  be  constructed  in  such  a  manner 
and  of  such  material  that  it  will  protect  the  operator  from  flying  splinters, 
broken  saw  teeth,  etc..  and  will  deflect  sawdust  away  from  the  operator. 
The  sides  of  the  lower  exposed  portion  of  the  blade  shall  be  guarded  to  the 
full  diameter  of  the  blade  by  a  device  that  will  automatically  adjust  itself 
to  the  thickness  of  the  stock  and  remain  in  contact  with  stock  being  cut  to 
give  maximum  protection  possible  for  the  operation  being  performed. 

1926.304(h)  Hand-fed  crosscut  table  saws.  (1)  Each  circular  crosscut 
table  saw  shall  be  guarded  by  a  hood  which  shall  meet  all  the  requirements 
of  paragraph  (i)(  1 )  of  this  section  for  hoods  for  circular  ripsaws. 

1926.304(i)  Hand-fed  ripsaws.  (1)  Each  circular  hand-fed  ripsaw  shall 
be  guarded  by  a  hood  which  shall  completely  enclose  that  portion  of  the 
saw  above  the  table  and  that  portion  of  the  saw  above  the  material  be- 
ing cut.  The  hood  and  mounting  shall  be  arranged  so  that  the  hood  will 
automatically  adjust  itself  to  the  thickness  of  and  remain  in  contact  with 
the  material  being  cut  but  it  shall  not  offer  any  considerable  resistance 
to  insertion  of  material  to  saw  or  to  passage  of  the  material  being  sawed. 
The  hood  shall  be  made  of  adequate  strength  to  resist  blows  and  strains 
incidental  to  reasonable  operation,  adjusting,  and  handling,  and  shall  be 
so  designed  as  to  protect  the  operator  from  flying  splinters  and  broken 
saw  teeth.  It  shall  be  made  of  material  that  is  soft  enough  so  that  it  will 
be  unlikely  to  cause  tooth  breakage.  The  hood  shall  be  so  mounted  as  to 
insure  that  its  operation  will  be  positive,  reliable,  and  in  true  alignment 
with  the  saw;  and  the  mounting  shall  be  adequate  in  strength  to  resist 
any  reasonable  side  thrust  or  other  force  tending  to  throw  it  out  of  line. 

[44  FR  8577,  Feb.  9.  1979;  44  FR  20940.  Apr.  6,  1979.  as  amended  at 
58  FR  35175.  June  30.  1993:  61  FR  9251.  Mar.  7.  1996) 
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Subpart  I— Tools— Hand  and  Power 


§1926.305  Jacks — lever  and  ratchet, 
screw,  and  hydraulic. 

1926.305(a)  General  requirements,  (1)  I  In-  ih.himI.k  tun  -i  ■  rated  I 
•,1  i.i ii  in-  legibly  marked  on  .ill  |acka  and  ihaD  nol  be  exceeded 

1926.305(a)(2)  Ml  |acks  shall  have  a  positive  slop  1 . .  prevent  overtravel. 

1926.305(b)  [Reserved] 

1926.305(c)  Blocking.  When  II  Is  necessary  to  provide  I  Hi  in  lmiinl.ih.iii 

the  base  <>i  the  |aok  ahall  be  blocked  m  cribbed  when-  there  is  a  possibn 
in  ni  slippage  >>t  the  metal  cap  ol  the  lack,  a  wood  blot  k  sh.iii  be  placed 

1  nl  vvit-ii  Ihi-  i  ap  .mil  ll««-  load 

1926.305(d)(1)  Operation  and  maintenance,  (i)  Alter  the  load  has  been 
raised,  H  shall  be  cribbed,  blocked,  or  otherwise  secured  at  once. 
1926.305(d)(1)(n)  Hydraulic  Jacks  exposed  to  freezing  temperatures  shall 

be  supplied  with  an  adequate  antifreeze  liquid. 

1926.305(d)(1)(iii)  All  Jacks  shall  be  properly  lubricated  at  regular  Intervals. 

1926.305(d)(1)(iv)  Each  Jack  shall  be  thoroughly  Inspected  at  times  which 
depend  upon  the  service  conditions.  Inspections  shall  be  not  less  frequent 
Ih. in  the  lollowlng: 

1926.305(d)(1)(iv)(.i)  For  constant  or  Intermittent  use  at  one  locality,  once 
every  6  months. 

1926.305(d)(1)(iv)(b)  For  Jacks  sent  out  of  shop  for  special  work,  when  sent 
out  and  when  relumed. 

1926.305(d)(1)(iv)(c)  For  a  Jack  subjected  to  abnormal  load  or  shock.  Im- 
mediately before  and  immediately  thereafter. 

1926.305(d)(1)(v)  Repair  or  replacement  parts  shall  be  examined  for  pos- 
sible defects. 

1 926.305(d)(1)(vi)  Jacks  which  are  out  of  order  shall  be  tagged  accordingly, 
and  shall  not  be  used  until  repairs  are  made. 

(44  FR  8577,  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  55 
FR  42328.  Oct.  18.  1990;  58  FR  35176,  June  30.  1993] 

§1926.306  Air  receivers. 

1926.306(a)  General  requirements — (1)  Application.  This  section  applies 
to  compressed  air  receivers,  and  other  equipment  used  in  providing  and 
utilizing  compressed  air  for  performing  operations  such  as  cleaning,  drilling, 
hoisting,  and  chipping.  On  the  other  hand,  however,  this  section  does  not 
deal  with  the  special  problems  created  by  using  compressed  air  to  convey 
materials  nor  the  problems  created  when  men  work  in  compressed  air  as  in 
tunnels  and  caissons.  This  section  is  not  intended  to  apply  to  compressed 
air  machinery  and  equipment  used  on  transportation  vehicles  such  as  steam 
railroad  cars,  electric  railway  cars,  and  automotive  equipment. 

1926.306(a)(2)  New  and  existing  equipment,  (i)  All  new  air  receivers  in- 
stalled after  the  effective  date  of  these  regulations  shall  be  constructed 
in  accordance  with  the  1968  edition  of  the  A.S.M.E.  Boiler  and  Pressure 
Vessel  Code  Section  VIII. 

1926.306(a)(2)(ii)  All  safety  valves  used  shall  be  constructed,  installed,  and 
maintained  in  accordance  with  the  A.S.M.E.  Boiler  and  Pressure  Vessel 
Code,  Section  VIII  Edition  1968. 

1926.306(b)  Installation  and  equipment  requirements — (1)  Installation. 
Air  receivers  shall  be  so  installed  that  all  drains,  handholes.  and  manholes 
therein  are  easily  accessible.  Under  no  circumstances  shall  an  air  receiver 
be  buried  underground  or  located  in  an  inaccessible  place. 
1 926.306(b)(2)  Drains  and  traps.  A  drain  pipe  and  valve  shall  be  installed 
at  the  lowest  point  of  every  air  receiver  to  provide  for  the  removal  of  accu- 
mulated oil  and  water.  Adequate  automatic  traps  may  be  installed  in  addition 
to  drain  valves.  The  drain  valve  on  the  air  receiver  shall  be  opened  and  the 
receiver  completely  drained  frequently  and  at  such  intervals  as  to  prevent 
the  accumulation  of  excessive  amounts  of  liquid  in  the  receiver. 

1926.306(b)(3)  Gages  and  valves,  (i)  Every  air  receiver  shall  be  equipped  with  an 
indicating  pressure  gage  (so  located  as  to  be  readily  visible)  and  with  one  or  more 
spring-loaded  safety  valves.  The  total  relieving  capacity  of  such  safety  valves  shall 
be  such  as  to  prevent  pressure  in  the  receiver  from  exceeding  the  maximum 
allowable  working  pressure  of  the  receiver  by  more  than  10  percent. 

1926.306(b)(3)(H)  No  valve  of  any  type  shall  be  placed  between  the  air  re- 
ceiver and  its  safety  valve  or  valves. 

1 926.306(bK3Hiii)  Safety  appliances,  such  as  safety  valves,  indicating  devices  and 
controlling  devices,  shall  be  constructed,  located,  and  installed  so  that  they  can- 
not be  readily  rendered  inoperative  by  any  means,  including  the  elements. 


I926.306(b)(3)(iv)  All  safety  vsJvea  shall  be  tested  frequently  •""'  ''  '•  gutau 
b  i  mine  whethei  they  are  In  .  i  ondltlon 

[58  ik  i.i  /i,,  June  30,  1983) 

§1926.307  Mechanical  power-transmission  apparatus. 

1926.307(a)  General  requirement*.  (1)  This  sn  linn  •  overs    ill  types  and 

shapes  "i  powa  transmission  belts,  except  th<-  following  when  operating 
,,i  two  hundred  and  fllty  [260]  feel  pa  minute  <>i  less:  m  ii.it  hilts  i  inch 
(2.5-1  (ini  or  less  in  width,  mi  Mat  belts  a  Inches  (r>  ok  .  mi  or  i--ss  in  width 
which  are  free  from  metal  lacings  or  fasteners.  Illl)  round  belts  1/2  Iih  h 
(1.27  cm)  or  less  In  diameter  and  llv|  Single  Strand  V  belts,  the  width  of 
which  Is  thirteen  thirty-seconds  (13/32)  Inch  or  less 

1926.307(a)(2)  Vertical  and  inclined  belts  (paragraphs  (e)  (3)  and  (4)  of  this 
section)  II  ii"t  more  than  2  1/2  Inches  (6.35 cm]  wide  and  running  at  a  speed 
of  less  than  one  thousand  (1.000)  feet  per  minute,  and  If  free  from  metal  lai 
ings  or  fastenings  may  be  guarded  with  a  nip-point  belt  and  pulley  guard. 

1926.307(a)(3)  For  the  Textile  Industry,  because  of  the  presence  of  excessive 
deposits  of  lint,  which  constitute  a  serious  fire  hazard,  the  sides  and  face 
sections  only  of  nip-point  belt  and  pulley  guards  are  required,  provided  the 
guard  shall  extend  at  least  6  Inches  (15.24  cm)  beyond  the  rim  of  the  pulley 
on  the  in-running  and  off-running  sides  of  the  belt  and  at  least  2  Inches 
(5.08  cm)  away  from  the  rim  and  face  of  the  pulley  In  all  other  directions. 

1926.307(a)(4)  This  section  covers  the  principal  features  with  which  power 
transmission  safeguards  shall  comply. 

1926.307(b)  Prime-mover  guards — (1)  Flywheels.  Flywheels  located  so  that 
any  part  is  7  feet  (2. 128  m)  or  less  above  floor  or  platform  shall  be  guarded 
in  accordance  with  the  requirements  of  this  subparagraph: 

1926.307(b)(1)(f)  With  an  enclosure  of  sheet,  perforated,  or  expanded  metal, 
or  woven  wire; 

1 926.307(b)(1  )(ii)  With  guard  rails  placed  not  less  than  1 5  inches  (38. 1  cm) 
nor  more  than  20  Inches  (50.8  cm)  from  rim.  When  flywheel  extends  into 
pit  or  is  within  12  Inches  (30.48  cm)  of  floor,  a  standard  toeboard  shall 
also  be  provided; 

1926.307(b)(1)(iii)  When  the  upper  rim  of  flywheel  protrudes  through  a 
working  floor,  it  shall  be  entirely  enclosed  or  surrounded  by  a  guardrail 
and  toeboard. 

1 926.307(b)(1  )(iv)  For  flywheels  with  smooth  rims  5  feet  ( 1 .52  m)  or  less  In 
diameter,  where  the  preceding  methods  cannot  be  applied,  the  following 
may  be  used:  A  disk  attached  to  the  flywheel  in  such  manner  as  to  cover 
the  spokes  of  the  wheel  on  the  exposed  side  and  present  a  smooth  surface 
and  edge,  at  the  same  time  providing  means  for  periodic  inspection.  An  open 
space,  not  exceeding  4  inches  (10. 16  cm)  in  width,  may  be  left  between  the 
outside  edge  of  the  disk  and  the  rim  of  the  wheel  If  desired,  to  facilitate 
turning  the  wheel  over.  Where  a  disk  is  used,  the  keys  or  other  dangerous 
projections  not  covered  by  disk  shall  be  cut  off  or  covered.  This  subdivision 
does  not  apply  to  flywheels  with  solid  web  centers. 

1926.307(b)(1)(v)  Adjustable  guard  to  be  used  for  starting  engine  or  for 
running  adjustment  may  be  provided  at  the  flywheel  of  gas  or  oil  engines. 
A  slot  opening  for  jack  bar  will  be  permitted. 

1 926.307(b)(  1  )(vi)  Wherever  flywheels  are  above  working  areas,  guards  shall 
be  installed  having  sufficient  strength  to  hold  the  weight  of  the  flywheel  in 
the  event  of  a  shaft  or  wheel  mounting  failure. 

1926.307(b)(2)  Cranks  and  connecting  rods.  Cranks  and  connecting  rods. 
when  exposed  to  contact,  shall  be  guarded  In  accordance  with  paragraphs 
(m)  and  (n)  of  this  section,  or  by  a  guardrail  as  described  in  paragraph 
(o)(5)  of  this  section. 

1 926.307(b)(3)  Tail  rods  or  extension  piston  rods.  Tail  rods  or  extension  piston 
rods  shall  be  guarded  in  accordance  with  paragraphs  (m)  and  (o)  of  this  sec- 
tion, or  by  a  guardrail  on  sides  and  end.  with  a  clearance  of  not  less  than  1 5 
(38.1  cm)  nor  more  than  20  inches  (50.8  cm)  when  rod  is  fully  extended. 
1926.307(c)  Shafting— (1)  Installation,  (i)  Each  continuous  line  of  shafting 
shall  be  secured  in  position  against  excessive  endwise  movement. 
1926.307(c)(1)(ii)  Inclined  and  vertical  shafts,  particularly  inclined  idler 
shafts,  shall  be  securely  held  in  position  against  endwise  thrust. 
1926.307(c)(2)  Guarding  horizontal  shafting,  (i)  All  exposed  parts  of  horizontal 
shafting  7  feet  (2. 1 28  m)  or  less  from  floor  or  working  platform,  excepting  run- 
ways used  exclusively  for  oiling,  or  running  adjustments,  shall  be  protected 
by  a  stationary  casing  enclosing  shafting  completely  or  by  a  trough  enclosing 
sides  and  top  or  sides  and  bottom  of  shafting  as  location  requires. 
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1 926.307(c)(2)(H)  Shafting  under  bench  machines  shall  be  enclosed  by  a 
stationary  casing,  or  by  a  trough  at  sides  and  top  or  sides  and  bottom,  as 
location  requires.  The  sides  of  the  trough  shall  come  within  at  least  6  inches 
(15.24  cm)  of  the  underside  of  table,  or  if  shafting  is  located  near  floor  within 
6  inches  (15.24  cm)  of  floor.  In  every  case  the  sides  of  trough  shall  extend 
at  least  2  inches  (5.08  cm)  beyond  the  shafting  or  protuberance. 

1 926.307(c)(3)  Guarding  vertical  and  inclined  shafting.  Vertical  and  inclined 
shafting  7  feet  (2. 128  m)  or  less  from  floor  or  working  platform,  excepting 
maintenance  runways,  shall  be  enclosed  with  a  stationary  casing  in  ac- 
cordance with  requirements  of  paragraphs  (m)  and  (o)  of  this  section. 

1 926.307(c)(4)  Projecting  shaft  ends,  (i)  Projecting  shaft  ends  shall  present 
a  smooth  edge  and  end  and  shall  not  project  more  than  one-half  the  diam- 
eter of  the  shaft  unless  guarded  by  nonrotating  caps  or  safety  sleeves. 

1926.307(c)(4)(H)  Unused  keyways  shall  be  filled  up  or  covered. 

1926.307(c)(5)  Power-transmission  apparatus  located  in  basements.  All 
mechanical  power  transmission  apparatus  located  in  basements,  towers, 
and  rooms  used  exclusively  for  power  transmission  equipment  shall  be 
guarded  in  accordance  with  this  section,  except  that  the  requirements 
for  safeguarding  belts,  pulleys,  and  shafting  need  not  be  complied  with 
when  the  following  requirements  are  met: 

1 926. 307(c)(5)(i)  The  basement,  tower,  or  room  occupied  by  transmission 
equipment  is  locked  against  unauthorized  entrance. 

1 926.307(c)(5)(ii)  The  vertical  clearance  in  passageways  between  the  floor 
and  power  transmission  beams,  ceiling,  or  any  other  objects,  is  not  less 
than  5  ft.  6  in.  (1.672  m). 

1926.307(c)(5)(iii)  The  intensity  of  illumination  conforms  to  the  require- 
ments of  ANSI  All.  1-1965  (R-1970). 
1926.307(c)(5)(iv)  [Reserved I 

1926.307(c)(5)(v)  The  route  followed  by  the  oiler  is  protected  in  such 
manner  as  to  prevent  accident. 

1926.307(d)  Pulleys— (1)  Guarding.  Pulleys,  any  parts  of  which  are  7  feet 
(2. 128  m)  or  less  from  the  floor  or  working  platform,  shall  be  guarded  in 
accordance  with  the  standards  specified  in  paragraphs  (m)  and  (o)  of  this 
section.  Pulleys  serving  as  balance  wheels  [e.g..  punch  presses)  on  which  the 
point  of  contact  between  belt  and  pulley  is  more  than  6  ft.  6  in.  ( 1 .976  m)  from 
the  floor  or  platform  may  be  guarded  with  a  disk  covering  the  spokes. 

1926.307(d)(2)  Location  of  pulleys,  (i)  Unless  the  distance  to  the  nearest 
fixed  pulley,  clutch,  or  hanger  exceeds  the  width  of  the  belt  used,  a  guide 
shall  be  provided  to  prevent  the  belt  from  leaving  the  pulley  on  the  side 
where  insufficient  clearance  exists. 

1926.307(d)(2)(ii)  [Reservedl 

1926.307(d)(3)  Broken  pulleys.  Pulleys  with  cracks,  or  pieces  broken  out 
of  rims,  shall  not  be  used. 

1926.307(d)(4)  Pulley  speeds.  Pulleys  intended  to  operate  at  rim  speed  in 
excess  of  manufacturers  normal  recommendations  shall  be  specially  de- 
signed and  carefully  balanced  for  the  speed  at  which  they  are  to  operate. 

1926.307(e)  Belt,  rope,  and  chain  drives— (1)  Horizontal  belts  and 
ropes,  (i)  Where  both  runs  of  horizontal  belts  are  7  feet  (2. 128  m)  or  less 
from  the  floor  level,  the  guard  shall  extend  to  at  least  15  inches  (38.1 
cm)  above  the  belt  or  to  a  standard  height,  except  that  where  both  runs 
of  a  horizontal  belt  are  42  inches  (106.68  cm)  or  less  from  the  floor,  the 
belt  shall  be  fully  enclosed. 

1926.307(e)(1)fii)  In  powerplants  or  power -development  rooms,  a  guardrail  may 
be  used  in  lieu  of  the  guard  required  by  paragraph  (e)(l)(i)  of  this  section. 

1926.307(e)(2)  Overhead  horizontal  belts,  (i)  Overhead  horizontal  belts,  with 
lower  parts  7  feet  (2. 128  m)  or  less  from  the  floor  or  platform,  shall  be  guarded 
on  sides  and  bottom  in  accordance  with  paragraph  (o)(3)  of  this  section. 

1926.307(e)(2)(H)  Horizontal  overhead  belts  more  than  7  feet  (2.128  m) 
above  floor  or  platform  shall  be  guarded  for  their  entire  length  under  the 
following  conditions: 

1 926.307(e)(2)(ii)(a)  If  located  over  passageways  or  work  places  and  trav- 
eling 1 ,800  feet  or  more  per  minute. 

1 926.307(e)(2)(ii)(b)  If  center  to  center  distance  between  pulleys  is  10  feet 
(3.04  m)  or  more. 

1926.307(e)(2)(ii)(c)  If  belt  is  8  inches  (20.32  cm)  or  more  in  width. 

1926.307(e)(2)(iii)  Where  the  upper  and  lower  runs  of  horizontal  belts 
are  so  located  that  passage  of  persons  between  them  would  be  possible, 
the  passage  shall  be  either: 


1926.307(e)(2)(iii)(a)  Completely  barred  by  a  guardrail  or  other  barrier  in 
accordance  with  paragraphs  (m)  and  (o)  of  this  section:  or 

1 926.307(e)(2)(iii)(b)  Where  passage  is  regarded  as  necessary,  there  shall 
be  a  platform  over  the  lower  run  guarded  on  either  side  by  a  railing  com- 
pletely filled  in  with  wire  mesh  or  other  filler,  or  by  a  solid  barrier.  The 
upper  run  shall  be  so  guarded  as  to  prevent  contact  therewith  either  by 
the  worker  or  by  objects  carried  by  him.  In  powerplants  only  the  lower 
run  of  the  belt  need  be  guarded. 

1926.307(e)(2)(iv)  Overhead  chain  and  link  belt  drives  are  governed  by 
the  same  rules  as  overhead  horizontal  belts  and  shall  be  guarded  in  the 
same  manner  as  belts. 

1 926.307(e)(3)  Vertical  and  inclined  belts,  (i)  Vertical  and  inclined  belts 
shall  be  enclosed  by  a  guard  conforming  to  standards  in  paragraphs  (m) 
and  (o)  of  this  section. 

1926.307(e)(3)(H)  All  guards  for  inclined  belts  shall  be  arranged  in  such 
a  manner  that  a  minimum  clearance  of  7  feet  (2.128  m)  is  maintained 
between  belt  and  floor  at  any  point  outside  of  guard. 

1926.307(e)(4)  Vertical  belts.  Vertical  belts  running  over  a  lower  pulley 
more  than  7  feet  (2. 128  m)  above  floor  or  platform  shall  be  guarded  at  the 
bottom  in  the  same  manner  as  horizontal  overhead  belts,  if  conditions  are 
as  stated  in  paragraphs  (e)(2)(ii)  (a)  and  (c)  of  this  section. 

1926.307(e)(5)  Cone-pulley  belts,  (i)  The  cone  belt  and  pulley  shall  be 
equipped  with  a  belt  shifter  so  constructed  as  to  adequately  guard  the 
nip  point  of  the  belt  and  pulley.  If  the  frame  of  the  belt  shifter  does  not 
adequately  guard  the  nip  point  of  the  belt  and  pulley,  the  nip  point  shall 
be  further  protected  by  means  of  a  vertical  guard  placed  in  front  of  the 
pulley  and  extending  at  least  to  the  top  of  the  largest  step  of  the  cone. 

1926.307(e)(5)(H)  If  the  belt  is  of  the  endless  type  or  laced  with  rawhide 
laces,  and  a  belt  shifter  is  not  desired,  the  belt  will  be  considered  guarded 
if  the  nip  point  of  the  belt  and  pulley  is  protected  by  a  nip  point  guard 
located  in  front  of  the  cone  extending  at  least  to  the  top  of  the  largest  step 
of  the  cone,  and  formed  to  show  the  contour  of  the  cone  in  order  to  give 
the  nip  point  of  the  belt  and  pulley  the  maximum  protection. 
1926.307(e)(5)(iii)  If  the  cone  is  located  less  than  3  feet  (0.912  m)  from 
the  floor  or  working  platform,  the  cone  pulley  and  belt  shall  be  guarded 
to  a  height  of  3  feet  (0.912  m)  regardless  of  whether  the  belt  is  endless 
or  laced  with  rawhide. 

1926.307(e)(6)  Belt  tighteners,  (i)  Suspended  counterbalanced  tighteners 
and  all  parts  thereof  shall  be  of  substantial  construction  and  securely 
fastened:  the  bearings  shall  be  securely  capped.  Means  must  be  provided 
to  prevent  tightener  from  falling,  in  case  the  belt  breaks. 
1926.307(e)(6)(H)  Where  suspended  counterweights  are  used  and  not 
guarded  by  location,  they  shall  be  so  encased  as  to  prevent  accident. 
1926.307(f)  Gears,  sprockets,  and  chains— (1)  Gears.  Gears  shall  be 
guarded  in  accordance  with  one  of  the  following  methods: 

1926.307(f)(1)(i)  By  a  complete  enclosure:  or 

1926.307(f)(1)(H)  By  a  standard  guard  as  described  in  paragraph  (o)  of 
this  section,  at  least  7  feet  (2. 128  m)  high  extending  6  inches  (15.24  cm) 
above  the  mesh  point  of  the  gears:  or 

1 926.307(0(1  )(iii)  By  a  band  guard  covering  the  face  of  gear  and  having 
flanges  extended  inward  beyond  the  root  of  the  teeth  on  the  exposed  side 
or  sides.  Where  any  portion  of  the  train  of  gears  guarded  by  a  band  guard 
is  less  than  6  feet  (1.824  m)  from  the  floor  a  disk  guard  or  a  complete 
enclosure  to  the  height  of  6  feet  (1.824  m)  shall  be  required. 

1926.307(f)(2)  Hand-operated  gears.  Paragraph  (f)(1)  of  this  section  does 
not  apply  to  hand-operated  gears  used  only  to  adjust  machine  parts  and 
which  do  not  continue  to  move  after  hand  power  is  removed.  However, 
the  guarding  of  these  gears  is  highly  recommended. 

1 926.307(f)(3)  Sprockets  and  chains.  All  sprocket  wheels  and  chains  shall 
be  enclosed  unless  they  are  more  than  7  feet  [2.128  m)  above  the  floor 
or  platform.  Where  the  drive  extends  over  other  machine  or  working 
areas,  protection  against  falling  shall  be  provided.  This  subparagraph 
does  not  apply  to  manually  operated  sprockets. 

1926.307(f)(4)  Openings  for  oiling.  When  frequent  oiling  must  be  done, 
openings  with  hinged  or  sliding  self-closing  covers  shall  be  provided.  All 
points  not  readily  accessible  shall  have  oil  feed  tubes  if  lubricant  is  to  be 
added  while  machinery  is  in  motion. 

1 926.307(g)  Guarding  friction  drives.  The  driving  point  of  all  friction  drives 
when  exposed  to  contact  shall  be  guarded,  all  arm  or  spoke  friction  drives  and 
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.ill  web  nit  in  mi  drives  with  holes  in  the  web  ihall  be  entirety  enclosed,  and  all 
projecting  belts  on  friction  drtvea  where  exposed  to  contact  shall  be  gm 

1020.307(h)  Keys,  setscrews.  and  other  projections.  (1)  All  projecting 

letscrewSi  and  other  projections  In  revolving  parts  shall  b> 
made  flush  01  guarded  by  metal  covei   rhls  subparagraph  does  not  •i|>i'iv  to 

keys  hi  set  si  icus  u  it  hill  gcal  nl  spurckcl  casings  111  nil  iit  enclosures,  urn   l.. 

keys.  tetscrewa,  orollcupslnhubsol  pulleys  less  than  1.8  cm] 

in  iii.iini'icr  when  the]  are  within  the  plane  ol  the  dm  <>i  the  pulley 

1926.307(h)(2)  it  is  recommended,  however,  thai  no  projecting  setscrewa 
oi  mi,  iips  be  used  In  any  revolving  pulley  oi  pari  ol  machinery 

1926.307(i)  Collars  and  couplings  (1)  Collars.  All  revolving  collars,  In 
eluding  split  collars,  shall  be  cylindrical,  and  screws  or  bolts  used  in  COllara 

sh.iii  not  projecl  beyond  the  largest  periphery  of  the  colhn 

1926.307(l)(2)  Couplings.  Shaft  couplings  shall  be  so  constructed  as  to 
present  no  hazard  from  I  mils  nuts,  setscrews,  or  revolving  surfaces,  Hulls, 
nuts,  and  set  screws  will,  however,  be  permitted  where  they  are  covered  With 
s.ilel\   sleeves  or  where  they  are  used  parallel  with  the  shafting  and  are 

countersunk  or  else  do  not  extend  beyond  the  flange  "i  the  coupling. 

1926.307(j)  Bearings  and  facilities  for  oiling.  All  drip  CUDS  and  pans 

shall  l»-  securely  fastened. 

1926.307(k)  Guarding  of  clutches,  cutoff  couplings,  and  clutch  pul- 
leys- (1)  Guards.  Clutches,  cutoff  couplings,  or  dutch  pulleys  having  pro- 
jecting parts,  where  such  clutches  are  located  7  feet  (2. 128  in)  or  less  above 
the  floor  or  working  platform,  shall  be  enclosed  by  a  stationary  guard  con- 
structed in  accordance  with  this  section.  A  "U"  type  guard  is  permissible. 

1926.307(kK2)  Engine  rooms.  In  engine  rooms  a  guardrail,  preferably  with 
toeboard.  may  be  used  Instead  of  the  guard  required  by  paragraph  fk)(  1 1  of  this 
section,  provided  such  a  room  Is  occupied  only  by  engine  room  attendants. 

1926.307(1)  Belt  shifters,  clutches,  shippers,  poles,  perches,  and  fas- 
teners— (1)  Belt  shifters,  (i)  Tight  and  loose  pulleys  on  all  new  installations 
made  on  or  after  August  31.  1 97 1 .  shall  be  equipped  with  a  permanent  belt 
shifter  provided  with  mechanical  means  to  prevent  belt  from  creeping  from 
loose  to  tight  pulley.  It  is  recommended  that  old  installations  be  changed 
to  conform  to  this  rule. 

1 926.307(1X1  Xii)  Belt  shifter  and  clutch  handles  shall  be  rounded  and  be  located 
as  far  as  possible  from  danger  of  accidental  contact,  but  within  easy  reach 
of  the  operator.  Where  belt  shifters  are  not  directly  located  over  a  machine  or 
bench,  the  handles  shall  be  cut  off  6  ft.  6  in.  (1.976  m)  above  floor  level. 

1926.307(l)(2)  Belt  shippers  and  shipper  poles.  The  use  of  belt  poles  as 
substitutes  for  mechanical  shifters  is  not  recommended. 

1 926.307(l)(3)  Belt  perches.  Where  loose  pulleys  or  idlers  are  not  practicable, 
belt  perches  in  form  of  brackets,  rollers,  etc..  shall  be  used  to  keep  idle 
belts  away  from  the  shafts. 

1926.307(l)(4)  Belt  fasteners.  Belts  which  of  necessity  must  be  shifted  by 
hand  and  belts  within  7  feet  (2. 128  m)  of  the  floor  or  working  platform  which 
are  not  guarded  in  accordance  with  this  section  shall  not  be  fastened  with 
metal  in  any  case,  nor  with  any  other  fastening  which  by  construction  or 
wear  will  constitute  an  accident  hazard. 

1926.307(m)  Standard  guards — general  requirements — (1)  Materials,  (i) 
Standard  conditions  shall  be  secured  by  the  use  of  the  following  materials. 
Expanded  metal,  perforated  or  solid  sheet  metal,  wire  mesh  on  a  frame  of 
angle  iron,  or  iron  pipe  securely  fastened  to  floor  or  to  frame  of  machine. 

1926.307(m)(1)(ii)  All  metal  should  be  free  from  burrs  and  sharp  edges. 

1926.307(m)(2)  Methods  of  manufacture,  (i)  Expanded  metal,  sheet  or  per- 
forated metal,  and  wire  mesh  shall  be  securely  fastened  to  frame. 

1926.307(n)  (Reserved] 

1926.307(0)  Approved  materials — (1)  Minimum  requirements.  The  mate- 
rials and  dimensions  specified  in  this  paragraph  shall  apply  to  all  guards. 
except  horizontal  overhead  belts,  rope,  cable,  or  chain  guards  more  than 
7  feet  (2. 128  m)  above  floor,  or  platform. 

1926.307(o)(1)(i)  [Reserved] 

1926.307(o)(1)(i)(a)  All  guards  shall  be  rigidly  braced  every  3  feet  (0.912  ml 
or  fractional  part  of  their  height  to  some  fixed  part  of  machinery'  or  build- 
ing structure.  Where  guard  is  exposed  to  contact  with  moving  equipment 
additional  strength  may  be  necessary. 

1926.307(o)(2)  Wood  guards,  (i)  Wood  guards  may  be  used  in  the  wood- 
working and  chemical  industries,  in  industries  where  the  presence  of  fumes 


o i  where  manufacturing  conditions  won  id  cause  the  rapid  deterioration  ol 

metal  guards;  also  in  conatrui  Uon  woik  .m<i  in  kx  ationa  outdoors  where 

n  me  in  .it  in.iki  metal  guards  and  railings  undesirable 

In  .ill  nlln  i  industries,  wood  guards  shall  in, I  be  used 

1926.307(o)(3)  GiuutU  fa  horizontal  overhead  belts  0)  Guards  fin  horizontal 
overhead  belts  shall  run  the  entire  length  of  the  belt  and  follow  the  line  of  the 

pulley  in  the  ceding  or  be  i  arrled  to  the  nearest  wall,  thus  en  losing  thr  belt 

ellei  lively.  Where  bells  are  so  Incited  as  In  make  II  lmpt.ii  Mr  able  In  r  ,uiy 

the  guard  to  wall  or  celling,  construction  of  guard  shall  ix-  such  as  to  enclose 
completely  the  top  and  bottom  runs  ol  beX  and  the  fai  t  of  pulleys 

1926.307(o)(3)(ll)  |  Reserved] 

1926.307(o)(3Xiii)  Suitable  reinforcement  shall  be  provided  for  tin-  celling 
rafters  a  overhead  Door  beams,  where  such  Is  necessary,  to  sustain  safely 
thr-  weight  and  stress  likely  to  be  imposed  by  ili<-  guard.  The  Interior  BIB 
i. ii  e  nt  ill  guards,  by  wtdi  h  is  meant  the  surface  ol  the  guard  with  which 
i  t>  it  "in  come  In  contact,  shall  be  smooth  and  free  from  all  projections 
of  any  character,  except  where  construction  demands  It:  protruding  shal- 
low roundhead  rivets  may  be  used.  Overhead  belt  guards  shall  be  at  least 
one-quarter  wider  than  belt  which  they  protect,  except  thai  ilus  clearance 
need  not  In  any  case  exceed  6  Inches  (15.24  cm)  on  each  side.  Overhead 
rope  drive  and  block  and  roller-chain-drive  guards  shall  be  not  less  than 
6  inches  (15.24  cm)  wider  than  the  drive  on  each  side.  In  overhead  silent 
chain-drive  guards  where  the  chain  Is  held  from  lateral  displacement  on 
the  sprockets,  the  side  clearances  required  on  drives  of  20  inch  (50.8  cm) 
centers  or  under  shall  be  not  less  than  1  /4  inch  (0.635  cm)  from  the  near- 
est moving  chain  part,  and  on  drives  of  over  20  Inch  (50.8  cm)  centers  a 
minimum  ol  1  /2  Inch  (1.27  cm)  from  the  nearest  moving  chain  part. 

1 926.307(o)(4)  Guards  for  horizontal  overhead  rope  and  chain  drives.  Over- 
head-rope and  chain-drive  guard  construction  shall  conform  to  the  rules 
for  overhead-belt  guard. 

1926.307(o)(5)  Guardrails  and  toeboards.  (i)  Guardrail  shall  be  42  Inches 
(106.68  cm)  in  height,  with  midrail  between  top  rail  and  floor. 

1926.307(o)(5)(ii)  Posts  shall  be  not  more  than  8  feet  (2.432  m)  apart:  they 
are  to  be  permanent  and  substantial,  smooth,  and  free  from  protruding 
nails,  bolts,  and  splinters.  If  made  of  pipe,  the  post  shall  be  1  1  /4  Inches 
(3. 175  cm)  inside  diameter,  or  larger.  If  made  of  metal  shapes  or  bars,  their 
section  shall  be  equal  in  strength  to  that  of  1  1/2  (3.81  cm)  by  1  1/2  (3.81 
cm)  by  3/16  inch  angle  iron.  If  made  of  wood,  the  posts  shall  be  two  by  four 
(2  x  4)  inches  or  larger.  The  upper  rail  shall  be  two  by  four  (2  x  4)  Inches, 
or  two  one  by  four  (1x4)  strips,  one  at  the  top  and  one  at  the  side  of  posts. 
The  midrail  may  be  one  by  four  (1x4)  inches  or  more.  Where  panels  are 
fitted  with  expanded  metal  or  wire  mesh  the  middle  rails  may  be  omitted. 
Where  guard  is  exposed  to  contact  with  moving  equipment,  additional 
strength  may  be  necessary. 

1 926.307(o)(5)(iii)  Toeboards  shall  be  4  inches  ( 1 0. 1 6  cm)  or  more  in  height, 
of  wood,  metal,  or  of  metal  grill  not  exceeding  1  inch  (2.54  cm)  mesh. 
1 926.307(p)  Cane  of  equipment — (1)  General.  All  power -transmission  equip- 
ment shall  be  inspected  at  intervals  not  exceeding  60  days  and  be  kept  In 
good  working  condition  at  all  times. 

1926.307(p)(2)  Shafting,  (i)  Shafting  shall  be  kept  in  alignment,  free  from 
rust  and  excess  oil  or  grease. 

1926. 307 (p)(2)(ii)  Where  explosives,  explosive  dusts,  flammable  vapors  or 
flammable  liquids  exist,  the  hazard  of  static  sparks  from  shafting  shall  be 
carefully  considered. 

1 926.307(p)(3)  Bearings.  Bearings  shall  be  kept  in  alignment  and  prop- 
erly adjusted. 

1926.307(p)(4)  Hangers.  Hangers  shall  be  inspected  to  make  certain  that 
all  supporting  bolts  and  screws  are  tight  and  that  supports  of  hanger  boxes 
are  adjusted  properly. 

1926.307(p)(5)  Pulleys,  (i)  Pulleys  shall  be  kept  in  proper  alignment  to 
prevent  belts  from  running  off. 

1926.307(p)(6)  Care  of  belts. 

1926.307(p)(6)(i)  [Reserved] 

1926.307(p)(6)(ii)  Inspection  shall  be  made  of  belts,  lacings,  and  fasteners 
and  such  equipment  kept  in  good  repair. 

1926.307(p)(7)  Lubrication.  The  regular  oilers  shall  wear  tight-fitting  cloth- 
ing. Machinery  shall  be  oiled  when  not  in  motion,  wherever  possible. 

[58  FR  35176.  June  30.  1993] 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333);  sees.  4.  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary  of 
Labor's  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059).  or  9-83 
(48  FR  35736).  as  applicable. 


§1926.350  Gas  welding  and  cutting. 
1926.350(a)  Transporting,  moving,  and  storing  compressed  gas  cyl- 
inders. (1)  Valve  protection  caps  shall  be  in  place  and  secured. 

1 926.350(a)(2)  When  cylinders  are  hoisted,  they  shall  be  secured  on  a  cradle, 
slingboard.  or  pallet.  They  shall  not  be  hoisted  or  transported  by  means  of 
magnets  or  choker  slings. 

1 926.350(a)(3)  Cylinders  shall  be  moved  by  tilting  and  rolling  them  on  their 
bottom  edges.  They  shall  not  be  intentionally  dropped,  struck,  or  permitted 
to  strike  each  other  violently. 

1926.350(a)(4)  When  cylinders  are  transported  by  powered  vehicles,  they 
shall  be  secured  in  a  vertical  position. 

1926.350(a)(5)  Valve  protection  caps  shall  not  be  used  for  lifting  cylinders 
from  one  vertical  position  to  another.  Bars  shall  not  be  used  under  valves  or 
valve  protection  caps  to  pry  cylinders  loose  when  frozen.  Warm,  not  boiling. 
water  shall  be  used  to  thaw  cylinders  loose. 

1926.350(a)(6)  Unless  cylinders  are  firmly  secured  on  a  special  carrier  in- 
tended for  this  purpose,  regulators  shall  be  removed  and  valve  protection 
caps  put  in  place  before  cylinders  are  moved. 

1 926.350(a)(7)  A  suitable  cylinder  truck,  chain,  or  other  steadying  device 
shall  be  used  to  keep  cylinders  from  being  knocked  over  while  in  use. 

1926.350(a)(8)  When  work  is  finished,  when  cylinders  are  empty,  or  when 
cylinders  are  moved  at  any  time,  the  cylinder  valve  shall  be  closed. 

1926.350(a)(9)  Compressed  gas  cylinders  shall  be  secured  in  an  upright 
position  at  all  times  except,  if  necessary,  for  short  periods  of  time  while 
cylinders  are  actually  being  hoisted  or  carried. 

1926.350(a)(10)  Oxygen  cylinders  in  storage  shall  be  separated  from  fuel- 
gas  cylinders  or  combustible  materials  (especially  oil  or  grease),  a  minimum 
distance  of  20  feet  (6. 1  m)  or  by  a  noncombustible  barrier  at  least  5  feet  (1.5 
m)  high  having  a  fire-resistance  rating  of  at  least  one-half  hour. 

1926.350(a)(11)  Inside  of  buildings,  cylinders  shall  be  stored  in  a  well- 
protected,  well-ventilated,  dry  location,  at  least  20  feet  (6.1  m)  from  highly 
combustible  materials  such  as  oil  or  excelsior.  Cylinders  should  be  stored 
in  definitely  assigned  places  away  from  elevators,  stairs,  or  gangways.  As- 
signed storage  places  shall  be  located  where  cylinders  will  not  be  knocked 
over  or  damaged  by  passing  or  falling  objects,  or  subject  to  tampering  by 
unauthorized  persons.  Cylinders  shall  not  be  kept  in  unventilated  enclosures 
such  as  lockers  and  cupboards. 

1926.350(a)(  12)  The  in-plant  handling,  storage,  and  utilization  of  all  com- 
pressed gases  in  cylinders,  portable  tanks,  rail  tankcars.  or  motor  vehicle 
cargo  tanks  shall  be  in  accordance  with  Compressed  Gas  Association 
Pamphlet  P- 1-1965. 

1 926.350(b)  Placing  cylinders.  (1 )  Cylinders  shall  be  kept  far  enough  away 
from  the  actual  welding  or  cutting  operation  so  that  sparks,  hot  slag,  or 
flame  will  not  reach  them.  When  this  is  impractical,  fire  resistant  shields 
shall  be  provided. 

1926.350(b)(2)  Cylinders  shall  be  placed  where  they  cannot  become  part 
of  an  electrical  circuit.  Electrodes  shall  not  be  struck  against  a  cylinder 
to  strike  an  arc. 

1926.350(b)(3)  Fuel  gas  cylinders  shall  be  placed  with  valve  end  up  whenever 
they  are  in  use.  They  shall  not  be  placed  in  a  location  where  they  would  be 
subject  to  open  flame,  hot  metal,  or  other  sources  of  artificial  heat. 

1 926.350(b)(4)  Cylinders  containing  oxygen  or  acetylene  or  other  fuel  gas 
shall  not  be  taken  into  confined  spaces. 

1 926.350(c)  Treatment  of  cylinders.  (1)  Cylinders,  whether  full  or  empty, 
shall  not  be  used  as  rollers  or  supports. 


1926.350(c)(2)  No  person  other  than  the  gas  supplier  shall  attempt  to  mix 
gases  in  a  cylinder.  No  one  except  the  owner  of  the  cylinder  or  person  au- 
thorized by  him.  shall  refill  a  cylinder.  No  one  shall  use  a  cylinder's  contents 
for  purposes  other  than  those  intended  by  the  supplier.  All  cylinders  used 
shall  meet  the  Department  of  Transportation  requirements  published  in 
49  CFR  part  178.  subpart  C.  Specification  for  Cylinders. 

1926.350(c)(3)  No  damaged  or  defective  cylinder  shall  be  used. 

1926.350(d)  Use  of  fuel  gas.  The  employer  shall  thoroughly  instruct  em- 
ployees in  the  safe  use  of  fuel  gas.  as  follows: 

1 926.350(d)(  1 )  Before  a  regulator  to  a  cylinder  valve  is  connected,  the  valve 
shall  be  opened  slightly  and  closed  immediately.  (This  action  is  generally 
termed  "cracking''  and  is  intended  to  clear  the  valve  of  dust  or  dirt  that  might 
otherwise  enter  the  regulator.)  The  person  cracking  the  valve  shall  stand  to 
one  side  of  the  outlet,  not  in  front  of  it.  The  valve  of  a  fuel  gas  cylinder  shall 
not  be  cracked  where  the  gas  would  reach  welding  work,  sparks,  flame,  or 
other  possible  sources  of  ignition. 

1 926.350(d)(2)  The  cylinder  valve  shall  always  be  opened  slowly  to  prevent 
damage  to  the  regulator.  For  quick  closing,  valves  on  fuel  gas  cylinders  shall 
not  be  opened  more  than  1  1  /2  turns.  When  a  special  wrench  is  required,  it 
shall  be  left  in  position  on  the  stem  of  the  valve  while  the  cylinder  is  in  use 
so  that  the  fuel  gas  flow  can  be  shut  off  quickly  in  case  of  an  emergency. 
In  the  case  of  manifolded  or  coupled  cylinders,  at  least  one  such  wrench 
shall  always  be  available  for  immediate  use.  Nothing  shall  be  placed  on  top 
of  a  fuel  gas  cylinder,  when  in  use.  which  may  damage  the  safety  device  or 
interfere  with  the  quick  closing  of  the  valve. 

1 926.350(d)(3)  Fuel  gas  shall  not  be  used  from  cylinders  through  torches 
or  other  devices  which  are  equipped  with  shutoff  valves  without  reducing 
the  pressure  through  a  suitable  regulator  attached  to  the  cylinder  valve 
or  manifold. 

1 926.350(d)(4)  Before  a  regulator  is  removed  from  a  cylinder  valve,  the  cylinder 
valve  shall  always  be  closed  and  the  gas  released  from  the  regulator. 

1926.350(d)(5)  If,  when  the  valve  on  a  fuel  gas  cylinder  is  opened,  there  is 
found  to  be  a  leak  around  the  valve  stem,  the  valve  shall  be  closed  and  the 
gland  nut  tightened.  If  this  action  does  not  stop  the  leak,  the  use  of  the 
cylinder  shall  be  discontinued,  and  it  shall  be  properly  tagged  and  removed 
from  the  work  area.  In  the  event  that  fuel  gas  should  leak  from  the  cylinder 
valve,  rather  than  from  the  valve  stem,  and  the  gas  cannot  be  shut  off. 
the  cylinder  shall  be  properly  tagged  and  removed  from  the  work  area.  If  a 
regulator  attached  to  a  cylinder  valve  will  effectively  stop  a  leak  through  the 
valve  seat,  the  cylinder  need  not  be  removed  from  the  work  area. 

1 926.350(d)(6)  If  a  leak  should  develop  at  a  fuse  plug  or  other  safety  device, 
the  cylinder  shall  be  removed  from  the  work  area. 

1926.350(e)  Fuel  gas  and  oxygen  manifolds.  (1)  Fuel  gas  and  oxygen 
manifolds  shall  bear  the  name  of  the  substance  they  contain  in  letters  at 
least  1  -inch  high  which  shall  be  either  painted  on  the  manifold  or  on  a  sign 
permanently  attached  to  it. 

1926.350(e)(2)  Fuel  gas  and  oxygen  manifolds  shall  be  placed  in  safe, 
well  ventilated,  and  accessible  locations.  They  shall  not  be  located  within 
enclosed  spaces. 

1926.350(e)(3)  Manifold  hose  connections,  including  both  ends  of  the  sup- 
ply hose  that  lead  to  the  manifold,  shall  be  such  that  the  hose  cannot  be 
interchanged  between  fuel  gas  and  oxygen  manifolds  and  supply  header 
connections.  Adapters  shall  not  be  used  to  permit  the  interchange  of  hose. 
Hose  connections  shall  be  kept  free  of  grease  and  oil. 

1926.350(e)(4)  When  not  in  use.  manifold  and  header  hose  connections 
shall  be  capped. 

1926.350(e)(5)  Nothing  shall  be  placed  on  top  of  a  manifold,  when  in  use.  which 
will  damage  the  manifold  or  interfere  with  the  quick  closing  of  the  valves. 

1926.350(f)  Hose.  (1)  Fuel  gas  hose  and  oxygen  hose  shall  be  easily  distin- 
guishable from  each  other.  The  contrast  may  be  made  by  different  colors 
or  by  surface  characteristics  readily  distinguishable  by  the  sense  of  touch. 
Oxygen  and  fuel  gas  hoses  shall  not  be  interchangeable.  A  single  hose  hav- 
ing more  than  one  gas  passage  shall  not  be  used. 

1926.350(f)(2)  When  parallel  sections  of  oxygen  and  fuel  gas  hose  are  taped 
together,  not  more  than  4  inches  out  of  12  inches  shall  be  covered  by  tape. 
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1026.350(0(3)  aii  hose  In  un,  carrying  acetylene,  oxygen,  natural  01 
manufactured  fuel  gaa,  01  any  gas  oi  aubatance  which  may  Igniti  01 
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Inapected  a)  the  beginning  ol  each  working  shin  Defective  hose  sh.iii  i»- 
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i92S.3S0(f)(4)  Hoae  which  haa  been  tubjei  I  i"  Qaahback,  or  which  shews 
evidence  d  aevere  weai  a  ii.nn.in<-.  sh.iii  be  teeted  to  twice  the  normal 

preaaure  to  which  n  is  tubject  bui  i eaee  leae  than  300  p.a.L  Defer  nv, 
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1926.350(f)(5)  Hoae  couplinga  -.lull  in-  ol  the  type  thai  cannot  i>e  unlocked 
< > ■  .lis, i, ,  ini  bj  means  ol  ■  >  straight  pull  without  rotarj  motion. 

1926.350(f)(6)  Boxes  used  lor  the  storage  »f  gas  hose  shall  be  ventilated 

1926.350(f)(7)  Hoses,  eables.  and  oilier  equipment  shall  be  kepi  clear  of 
passageways,  ladders  .mil  stairs. 

1926.350(g)  Torches.  (1)  Clogged  lurch  Up  openings  shall  be  cleaned  with 
suitable  Cleaning  wires,  drills,  or  other  devices  designed  for  such  purpose. 

1926.350(g)(2)  Torches  In  use  shall  be  Inspected  at  the  beginning  of  each 
working  shift  for  leaking  shutoff  valves,  hose  couplings,  and  tip  connections. 
Defective  torches  shall  not  be  used 

1926.350(g)(3)  Torches  shall  be  lighted  by  Iricllon  lighters  or  other  approved 
devices,  and  not  by  matches  or  from  hot  work. 

1926.350(h)  Regulators  and  gauges.  Oxygen  and  fuel  gas  pressure  reg- 
ulators. Including  their  related  gauges,  shall  be  In  proper  working  order 
while  In  use. 

1926.350(i)  Oil  and  grease  hazards.  Oxygen  cylinders  and  fittings  shall 
be  kept  away  from  oil  or  grease.  Cylinders,  cylinder  caps  and  valves,  cou- 
plings, regulators,  hose,  and  apparatus  shall  be  kept  free  from  oil  or  greasy 
substances  and  shall  not  be  handled  with  oily  hands  or  gloves.  Oxygen 
shall  not  be  directed  at  oily  surfaces,  greasy  clothes,  or  within  a  fuel  oil  or 
other  storage  tank  or  vessel. 

1926.350(j)  Additional  rules.  For  additional  details  not  covered  in  this 
subpart,  applicable  technical  portions  of  American  National  Standards 
Institute.  Z49. 1  - 1 967.  Safety  in  Welding  and  Cutting,  shall  apply. 

|44  FR  8577.  Feb.  9.  1979;  44  FR  20940,  Apr.  6.  1979,  as  amended  at  55 
FR  42328.  Oct.  18.  1990;  58  FR  35179.  June  30.  1993) 

§1926.351  Arc  welding  and  cutting. 

1926.351(a)  Manual  electrode  holders.  (1)  Only  manual  electrode  hold- 
ers which  are  specifically  designed  for  arc  welding  and  cutting,  and  are  of 
a  capacity  capable  of  safely  handling  the  maximum  rated  current  required 
by  the  electrodes,  shall  be  used. 

1926.351(a)(2)  Any  current-carrying  parts  passing  through  the  portion  of 
the  holder  which  the  arc  welder  or  cutter  grips  in  his  hand,  and  the  outer 
surfaces  of  the  jaws  of  the  holder,  shall  be  fully  insulated  against  the  max- 
imum voltage  encountered  to  ground. 

1 926.351  (b)  Welding  cables  and  connectors.  (1 )  All  arc  welding  and  cutting 
cables  shall  be  of  the  completely  insulated,  flexible  type,  capable  of  handling 
the  maximum  current  requirements  of  the  work  in  progress,  taking  into 
account  the  duty  cycle  under  which  the  arc  welder  or  cutter  is  working. 

1926.351(b)(2)  Only  cable  free  from  repair  or  splices  for  a  minimum 
distance  of  10  feet  from  the  cable  end  to  which  the  electrode  holder  is 
connected  shall  be  used,  except  that  cables  with  standard  insulated 
connectors  or  with  splices  whose  insulating  quality  is  equal  to  that  of 
the  cable  are  permitted. 

1926.351(b)(3)  When  it  becomes  necessary  to  connect  or  splice  lengths 
of  cable  one  to  another,  substantial  insulated  connectors  of  a  capacity  at 
least  equivalent  to  that  of  the  cable  shall  be  used.  If  connections  are  ef- 
fected by  means  of  cable  lugs,  they  shall  be  securely  fastened  together  to 
give  good  electrical  contact,  and  the  exposed  metal  parts  of  the  lugs  shall 
be  completely  insulated. 

1926.351(b)(4)  Cables  in  need  of  repair  shall  not  be  used.  When  a  cable, 
other  than  the  cable  lead  referred  to  in  paragraph  (b)(2)  of  this  section, 
becomes  worn  to  the  extent  of  exposing  bare  conductors,  the  portion  thus 
exposed  shall  be  protected  by  means  of  rubber  and  friction  tape  or  other 
equivalent  insulation. 


1926.351(c)  Ground  returns  and  machine  grounding.  (1) Aground  retum 

cabli  ihall  haw  ■  tale  current  carrying  capacity  equal  I Kceedta 

ipedfled  maximum  output  capacity  of  the  an  weldmg  or  cutting  unit  which 
Ingfa  ground  return  i  ■  ■  unit, 

lis  s.iii  i  urn  mi  i  bit)  i ne  ,  apai  nv  sh.iii  equal  oi  i  ci  •  i  d  the  total  ipei  med 
max in  outpul  i  apai  Idea  ol  ill  the  unite  whit  h  n  tervk  ea 

1926.351(c)(2)  Pipelines  i  out. lining  e,.,s.-s  "i  llaimnable  liquids,  or  conduits 

i  oi  it.  1 1  on  melee  i  rie. 1 1  eii  ei  in  s.  sh.  i  ii  uoi  i  x-  used  .is  a  ground  return  For  weld 
inn  on  natural  g-is  pipelines,  the  to  hm<  al  portlona  of  regulations  issued 
by  the  Department  of  Transportation,  Office  ol  Pipeline  Safety,  46CFH  Pari 
192.  Minimum  Federal  Safety  Standards  for  '..is  pipelines  sh.iii  apply. 

1926.351  (c)(3)  When  a  structure  or  pipeline  la  employed  as.i  ground  reimn 
circuit,  it  shall  be  (leterniliied  that  the  required  electrical  contact  exists  at 
all  Joints.  The  generation  ol  .in  an  .  sp.irks.  01  heal  al  any  point  sh;ill  i  ause 

ii  oi  i  he  structures  as  a  ground  circuit 

1926.351(c)(4)  When  a  structure  or  pipeline  [a  continuously  employed  as  a 
ground  return  circuit,  .ill  |oluls  shall  be  bonded,  and  periodic  Inspections 
shall  be  conducted  in  ensure  that  no  condition  of  electrolysis  or  fire  hazard 
exists  bv  virtue  of  such  use. 

1926.351(c)(5)  The  frames  of  all  arc  welding  and  cutting  machines  shall 
be  grounded  either  through  a  third  wire  In  the  cable  containing  the  circuit 
conductor  or  through  a  separate  wire  which  Is  grounded  at  the  source  of 
the  current.  Grounding  Circuits,  other  than  by  means  of  the  structure,  shall 
be  checked  to  ensure  that  the  Circuit  between  the  ground  and  the  grounded 
power  conductor  has  resistance  low  enough  to  permit  sufficient  current  to 
flow  to  cause  the  fuse  or  circuit  breaker  to  interrupt  the  current. 

1 926.351  (c)(6)  All  ground  connections  shall  be  Inspected  to  ensure  that  they 
are  mechanically  strong  and  electrically  adequate  for  the  required  current. 
1926.351(d)  Operating  instructions.  Employers  shall  instruct  employees 
in  the  safe  means  of  arc  welding  and  cutting  as  follows: 

1926.351(d)(1)  When  electrode  holders  are  to  be  left  unattended,  the 
electrodes  shall  be  removed  and  the  holders  shall  be  so  placed  or 
protected  that  they  cannot  make  electrical  contact  with  employees  or 
conducting  objects. 

1926.351(d)(2)  Hot  electrode  holders  shall  not  be  dipped  in  water;  to  do  so 
may  expose  the  arc  welder  or  cutter  to  electric  shock. 

1926.351(d)(3)  When  the  arc  welder  or  cutter  has  occasion  to  leave  his 
work  or  to  stop  work  for  any  appreciable  length  of  time,  or  when  the  arc 
welding  or  cutting  machine  is  to  be  moved,  the  power  supply  switch  to  the 
equipment  shall  be  opened. 

1926.351(d)(4)  Any  faulty  or  defective  equipment  shall  be  reported  to 

the  supervisor. 

1926.351(d)(5)  See  §1926. 406(c)  for  additional  requirements. 

1926.351(e)  Shielding.  Whenever  practicable,  all  arc  welding  and  cutUng 
operations  shall  be  shielded  by  noncombustible  or  flameproof  screens  which 
will  protect  employees  and  other  persons  working  in  the  vicinity  from  the 
direct  rays  of  the  arc. 

[44  FR  8577.  Feb.  9,  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  51 
FR  25318.  July  11.  19861 

§1926.352  Fire  prevention. 

1926.352(a)  When  practical,  objects  to  be  welded,  cut.  or  heated  shall  be 
moved  to  a  designated  safe  location  or.  if  the  objects  to  be  welded,  cut,  or 
heated  cannot  be  readily  moved,  all  movable  fire  hazards  in  the  vicinity 
shall  be  taken  to  a  safe  place,  or  otherwise  protected. 
1926.352(b)  If  the  object  to  be  welded,  cut.  or  heated  cannot  be  moved  and 
if  all  the  fire  hazards  cannot  be  removed,  positive  means  shall  be  taken 
to  confine  the  heat,  sparks,  and  slag,  and  to  protect  the  immovable  fire 
hazards  from  them. 

1926.352(c)  No  welding,  cutting,  or  heating  shall  be  done  where  the  appli- 
cation of  flammable  paints,  or  the  presence  of  other  flammable  compounds, 
or  heavy  dust  concentrations  creates  a  hazard. 

1926.352(d)  Suitable  fire  extinguishing  equipment  shall  be  immediately 
available  in  the  work  area  and  shall  be  maintained  in  a  state  of  readiness 
for  instant  use. 
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1 926.352(e)  When  the  welding,  cutting,  or  heating  operation  is  such  that 
normal  fire  prevention  precautions  are  not  sufficient,  additional  personnel 
shall  be  assigned  to  guard  against  fire  while  the  actual  welding,  cutting, 
or  heating  operation  is  being  performed,  and  for  a  sufficient  period  of 
time  after  completion  of  the  work  to  ensure  that  no  possibility  of  fire  ex- 
ists. Such  personnel  shall  be  instructed  as  to  the  specific  anticipated  fire 
hazards  and  how  the  firefighting  equipment  provided  is  to  be  used. 

1926.352(f)  When  welding,  cutting,  or  heating  is  performed  on  walls. 
floors,  and  ceilings,  since  direct  penetration  of  sparks  or  heat  transfer 
may  introduce  a  fire  hazard  to  an  adjacent  area,  the  same  precautions 
shall  be  taken  on  the  opposite  side  as  are  taken  on  the  side  on  which  the 
welding  is  being  performed. 

1926.352(g)  For  the  elimination  of  possible  fire  in  enclosed  spaces  as  a 
result  of  gas  escaping  through  leaking  or  improperly  closed  torch  valves, 
the  gas  supply  to  the  torch  shall  be  positively  shut  off  at  some  point  outside 
the  enclosed  space  whenever  the  torch  is  not  to  be  used  or  whenever  the 
torch  is  left  unattended  for  a  substantial  period  of  time,  such  as  during 
the  lunch  period.  Overnight  and  at  the  change  of  shifts,  the  torch  and  hose 
shall  be  removed  from  the  confined  space.  Open  end  fuel  gas  and  oxygen 
hoses  shall  be  immediately  removed  from  enclosed  spaces  when  they  are 
disconnected  from  the  torch  or  other  gas-consuming  device. 

1926.352(h)  Except  when  the  contents  are  being  removed  or  transferred, 
drums,  pails,  and  other  containers  which  contain  or  have  contained  flam- 
mable liquids  shall  be  kept  closed.  Empty  containers  shall  be  removed  to 
a  safe  area  apart  from  hot  work  operations  or  open  flames. 

1 926.352(i)  Drums  containers,  or  hollow  structures  which  have  contained 
toxic  or  flammable  substances  shall,  before  welding,  cutting,  or  heating 
is  undertaken  on  them,  either  be  filled  with  water  or  thoroughly  cleaned 
of  such  substances  and  ventilated  and  tested.  For  welding,  cutting  and 
heating  on  steel  pipelines  containing  natural  gas.  the  pertinent  portions 
of  regulations  issued  by  the  Department  of  Transportation.  Office  of 
Pipeline  Safety.  49  CFR  Part  192.  Minimum  Federal  Safety  Standards 
for  Gas  Pipelines,  shall  apply. 

1926.352(j)  Before  heat  is  applied  to  a  drum,  container,  or  hollow  struc- 
ture, a  vent  or  opening  shall  be  provided  for  the  release  of  any  built-up 
pressure  during  the  application  of  heat. 

§1926.353  Ventilation  and  protection 
in  welding,  cutting,  and  heating. 

1926.353(a)  Mechanical  ventilation.  For  purposes  of  this  section,  me- 
chanical ventilation  shall  meet  the  following  requirements: 

1926.353(a)(1)  Mechanical  ventilation  shall  consist  of  either  general 
mechanical  ventilation  systems  or  local  exhaust  systems. 

1926.353(a)(2)  General  mechanical  ventilation  shall  be  of  sufficient  ca- 
pacity and  so  arranged  as  to  produce  the  number  of  air  changes  necessary 
to  maintain  welding  fumes  and  smoke  within  safe  limits,  as  defined  in 
subpart  D  of  this  part. 

1926.353(a)(3)  Local  exhaust  ventilation  shall  consist  of  freely  mov- 
able hoods  intended  to  be  placed  by  the  welder  or  burner  as  close  as 
practicable  to  the  work.  This  system  shall  be  of  sufficient  capacity  and 
so  arranged  as  to  remove  fumes  and  smoke  at  the  source  and  keep  the 
concentration  of  them  in  the  breathing  zone  within  safe  limits  as  defined 
in  subpart  D  of  this  part. 

1926.353(a)(4)  Contaminated  air  exhausted  from  a  working  space 
shall  be  discharged  into  the  open  air  or  otherwise  clear  of  the  source 
of  intake  air. 

1926.353(a)(5)  All  air  replacing  that  withdrawn  shall  be  clean  and 
respirable. 

1926.353(a)(6)  Oxygen  shall  not  be  used  for  ventilation  purposes,  comfort 
cooling,  blowing  dust  from  clothing,  or  for  cleaning  the  work  area. 

1926.353(b)  Welding,  cutting,  and  heating  in  confined  spaces.  (1) 

Except  as  provided  in  paragraph  (b)(2)  of  this  section,  and  paragraph 
(c)(2)  of  this  section,  either  general  mechanical  or  local  exhaust  ventilation 
meeting  the  requirements  of  paragraph  (a)  of  this  section  shall  be  provided 
whenever  welding,  cutting,  or  heating  is  performed  in  a  confined  space. 

1926.353(b)(2)  When  sufficient  ventilation  cannot  be  obtained  without 
blocking  the  means  of  access,  employees  in  the  confined  space  shall  be 
protected  by  air  line  respirators  in  accordance  with  the  requirements  of 


subpart  E  of  this  part,  and  an  employee  on  the  outside  of  such  a  confined 
space  shall  be  assigned  to  maintain  communication  with  those  working 
within  it  and  to  aid  them  in  an  emergency. 

1926.353(b)(3)  Lifelines.  Where  a  welder  must  enter  a  confined  space 
through  a  manhole  or  other  small  opening,  means  shall  be  provided  for 
quickly  removing  him  in  case  of  emergency.  When  safety  belts  and  lifelines 
are  used  for  this  purpose  they  shall  be  so  attached  to  the  welder's  body 
that  his  body  cannot  be  jammed  in  a  small  exit  opening.  An  attendant 
with  a  pre-planned  rescue  procedure  shall  be  stationed  outside  to  ob- 
serve the  welder  at  all  times  and  be  capable  of  putting  rescue  operations 
into  effect. 

1 926.353(c)  Welding,  cutting,  or  heating  of  metals  of  toxic  signifi- 
cance. (1)  Welding,  cutting,  or  heating  in  any  enclosed  spaces  involving 
the  metals  specified  in  this  subparagraph  shall  be  performed  with  either 
general  mechanical  or  local  exhaust  ventilation  meeting  the  requirements 
of  paragraph  (a)  of  this  section: 

1926.353(c)(1)(i)  Zinc-bearing  base  or  filler  metals  or  metals  coated  with 
zinc-bearing  materials; 

1926.353(c)(1)(H)  Lead  base  metals: 

1926.353(c)(1)(iii)  Cadmium-bearing  filler  materials; 

1926.353(c)(1)(iv)  Chromium-bearing  metals  or  metals  coated  with  chro- 
mium-bearing materials. 

1926.353(c)(2)  Welding,  cutting,  or  heating  in  any  enclosed  spaces  in- 
volving the  metals  specified  in  this  subparagraph  shall  be  performed  with 
local  exhaust  ventilation  in  accordance  with  the  requirements  of  paragraph 
(a)  of  this  section,  or  employees  shall  be  protected  by  air  line  respirators 
in  accordance  with  the  requirements  of  subpart  E  of  this  part: 

1926.353(c)(2)(i)  Metals  containing  lead,  other  than  as  an  impurity,  or 
metals  coated  with  lead-bearing  materials; 

1926.353(c)(2)(ii)  Cadmium-bearing  or  cadmium-coated  base  metals; 

1926.353(c)(2)(iii)  Metals  coated  with  mercury-bearing  metals; 

1926.353(c)(2)(iv)  Beryllium-containing  base  or  filler  metals.  Because  of 
its  high  toxicity,  work  involving  beryllium  shall  be  done  with  both  local 
exhaust  ventilation  and  air  line  respirators. 

1926.353(c)(3)  Employees  performing  such  operations  in  the  open  air 
shall  be  protected  by  filter-type  respirators  in  accordance  with  the  re- 
quirements of  subpart  E  of  this  part,  except  that  employees  performing 
such  operations  on  beryllium-containing  base  or  filler  metals  shall  be 
protected  by  air  line  respirators  in  accordance  with  the  requirements  of 
subpart  E  of  this  part. 

1926.353(c)(4)  Other  employees  exposed  to  the  same  atmosphere  as 
the  welders  or  burners  shall  be  protected  in  the  same  manner  as  the 
welder  or  burner. 

1 926.353(d)  Inert-gas  metal-arc  welding.  (1 )  Since  the  inert-gas  metal- 
arc  welding  process  involves  the  production  of  ultra-violet  radiation  of 
intensities  of  5  to  30  times  that  produced  during  shielded  metal-arc  weld- 
ing, the  decomposition  of  chlorinated  solvents  by  ultraviolet  rays,  and 
the  liberation  of  toxic  fumes  and  gases,  employees  shall  not  be  permit- 
ted to  engage  in.  or  be  exposed  to  the  process  until  the  following  special 
precautions  have  been  taken: 

1 926.353(d)(1  )(i)  The  use  of  chlorinated  solvents  shall  be  kept  at  least  200 
feet,  unless  shielded,  from  the  exposed  arc,  and  surfaces  prepared  with 
chlorinated  solvents  shall  be  thoroughly  dry  before  welding  is  permitted 
on  such  surfaces. 

1926.353(d)(1)(ii)  Employees  in  the  area  not  protected  from  the  arc  by 
screening  shall  be  protected  by  filter  lenses  meeting  the  requirements  of 
subpart  E  of  this  part.  When  two  or  more  welders  are  exposed  to  each 
other's  arc.  filter  lens  goggles  of  a  suitable  type,  meeting  the  requirements 
of  subpart  E  of  this  part,  shall  be  worn  under  welding  helmets.  Hand 
shields  to  protect  the  welder  against  flashes  and  radiant  energy  shall  be 
used  when  either  the  helmet  is  lifted  or  the  shield  is  removed. 

1926.353(d)(1)(iii)  Welders  and  other  employees  who  are  exposed  to  ra- 
diation shall  be  suitably  protected  so  that  the  skin  is  covered  completely 
to  prevent  burns  and  other  damage  by  ultraviolet  rays.  Welding  helmets 
and  hand  shields  shall  be  free  of  leaks  and  openings,  and  free  of  highly 
reflective  surfaces. 
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Subpart  J — Welding  and  Cutting 
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1926.353(e)  General  welding,  cutting,  and  heating.  ( 1)  Welding,  cutting 
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1926.353(e)(2) Employees perfu mine, anv tvpi- ni welding, cutting, in  heal 

Inn  shall  be  protei  ted  by  suitable  eye  protective  equipment  In  accoril.nu  t 
wilh  the  requirements  of  subpart  E  of  this  pari 

111  VR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  55 
FR  42328.  Oct.  18.  1990;  58  FR  35179.  June  30.  19931 

§1926.354  Welding,  cutting,  and  heating 
in  way  of  preservative  coatings. 

1926.354(a)  Before  welding,  Cutting,  or  heating  Is  commenced  on  any  sur- 
face covered  by  a  preservative  coating  whose  tlammablllty  Is  not  known. 


■  irsi  shall  be  1 1 1. uii- 1 iv  a  competent  person  to  determine  its  Qammabflrty 
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1926.354(c)  Protei  Hun  sgalnsl  toxli  preservative  •  oatlnga;  (1)  In  enclosed 
spaces,  all  surfaces  covered  with  tcodi  preservatives  shall  be  stripped  of 
..ii  lea stings  lor  a  distance  of  al  leasl  i  Inches  from  t  he  area  of  heat 

application,  ni  the  employees  shall  lx-  protected  by  air  Hue  respirators. 
meeting  the  requirements  of  subpart  E  of  this  part. 

1926.354(c)(2)  In  the  open  air.  employees  shall  be  protected  by  a  respirator. 
In  accordance  with  requirements  of  subpart  E  of  this  part 

1926.354(d)  The  preservative  coatings  shall  be  removed  a  sufficient  dis- 
tance from  the  area  to  be  heated  to  ensure  that  the  temperature  of  the 
unstripped  metal  will  not  be  appreciably  raised.  Artificial  cooling  of  the 
metal  surrounding  the  heating  area  may  be  used  to  limit  the  size  of  the 
area  required  to  be  cleaned. 
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Authority:  Sections  6  and  8  of  the  Occupational  Safety  and  Health 
Act  of  1970  (29  U.S.C.  655  and  657);  sec.  107.  Contract  Work  Hours 
and  Safety  Standards  Act  (40  U.S.C.  333):  Secretary  of  Labors  Or- 
der No.  9-83  (48  FR  35736)  or  1-90  (55  FR  9033).  as  applicable:  29 
CFRpart  1911. 

Source:  51  FR  25318.  July  11.  1986.  unless  otherwise  noted. 


General 
§1926.400  Introduction. 

This  subpart  addresses  electrical  safety  requirements  that  are  necessary  for 
the  practical  safeguarding  of  employees  involved  in  construction  work  and  is 
divided  into  four  major  divisions  and  applicable  definitions  as  follows: 

1 926.400(a)  Installation  safety  requirements.  Installation  safety  require- 
ments are  contained  in  §§1926.402  through  1926.408.  Included  in  this 
category  are  electric  equipment  and  installations  used  to  provide  electric 
power  and  light  on  jobsites. 

1926.400(b)  Safety-related  work  practices.  Safety-related  work  practices 
are  contained  in  §§1926.416  and  1926.417.  In  addition  to  covering  the 
hazards  arising  from  the  use  of  electricity  at  jobsites.  these  regulations  also 
cover  the  hazards  arising  from  the  accidental  contact,  direct  or  indirect,  by 
employees  with  all  energized  lines,  above  or  below  ground,  passing  through 
or  near  the  jobsite. 

1926.400(c)  Safety-related  maintenance  and  environmental  consider- 
ations. Safety-related  maintenance  and  environmental  considerations  are 
contained  in  §§1926.431  and  1926.432. 

1926.400(d)  Safety  requirements  for  special  equipment.  Safety  require- 
ments for  special  equipment  are  contained  in  §1926.441. 

1926.400(e)  Definitions.  Definitions  applicable  to  this  subpart  are  con- 
tained in  §1926.449. 

§1926.401  [Reserved]. 

Installation  Safety  Requirements 
§1926.402  Applicability. 

1926.402(a)  Covered.  Sections  1926.402  through  1926.408  contain  instal- 
lation safety  requirements  for  electrical  equipment  and  installations  used 
to  provide  electric  power  and  light  at  the  jobsite.  These  sections  apply  to 
installations,  both  temporary  and  permanent,  used  on  the  jobsite:  but  these 
sections  do  not  apply  to  existing  permanent  installations  that  were  in  place 
before  the  construction  activity  commenced. 

Note:  If  the  electrical  installation  is  made  in  accordance  with  the  National 
Electrical  Code  ANSI/NFPA  70-1984.  exclusive  of  Formal  Interpretations 
and  Tentative  Interim  Amendments,  it  will  be  deemed  to  be  in  compli- 
ance with  §§1926.403  through  1926.408.  except  for  §§1926.404(b)(l)  and 
1926.405(a)(2)(ii)  (E).  (F).  (G).  and  (J), 

1926.402(b)  Not  covered.  Sections  1926.402  through  1926.408  do  not 
cover  installations  used  for  the  generation,  transmission,  and  distribution 
of  electric  energy,  including  related  communication,  metering,  control,  and 
transformation  installations.  (However,  these  regulations  do  cover  portable 
and  vehicle-mounted  generators  used  to  provide  power  for  equipment  used 
at  the  jobsite.)  See  subpart  V  of  this  part  for  the  construction  of  power 
distribution  and  transmission  lines. 

§1926.403  General  requirements. 

1926.403(a)  Approval.  All  electrical  conductors  and  equipment  shall 
be  approved. 

1926.403(b)  Examination,  installation,  and  use  of  equipment — (1) 

Examination.  The  employer  shall  ensure  that  electrical  equipment  is  free 
from  recognized  hazards  that  are  likely  to  cause  death  or  serious  physical 
harm  to  employees.  Safety  of  equipment  shall  be  determined  on  the  basis 
of  the  following  considerations: 

1 926.403(b)(1  KD  Suitability  for  installation  and  use  in  conformity  with  the  pro- 
visions of  this  subpart.  Suitability  of  equipment  for  an  identified  purpose  may 
be  evidenced  by  listing,  labeling,  or  certification  for  that  identified  purpose. 


1926.403(b)(1)(h)  Mechanical  strength  and  durability,  including,  for  parts 
designed  to  enclose  and  protect  other  equipment,  the  adequacy  of  the  pro- 
tection thus  provided. 

1926.403(b)(1)(iii)  Electrical  insulation. 

1 926.403(b)(1)(iv)  Heating  effects  under  conditions  of  use. 

1926.403(b)(1)(v)  Arcing  effects. 

1926.403(b)(1)(vi)  Classification  by  type.  size,  voltage,  current  capacity, 
specific  use. 

1 926.403(bM1  )(v»)  Other  factors  which  contribute  to  the  practical  safeguarding 
of  employees  using  or  likely  to  come  in  contact  with  the  equipment. 

1926.403(b)(2)  Installation  and  use.  Listed,  labeled,  or  certified  equipment 
shall  be  installed  and  used  in  accordance  with  instructions  included  in  the 
listing,  labeling,  or  certification. 

1926.403(c)  Interrupting  rating.  Equipment  intended  to  break  current 
shall  have  an  interrupting  rating  at  system  voltage  sufficient  for  the  current 
that  must  be  interrupted. 

1926.403(d)  Mounting  and  cooling  of  equipment — (1)  Mounting.  Electric 
equipment  shall  be  firmly  secured  to  the  surface  on  which  it  is  mounted. 
Wooden  plugs  driven  into  holes  in  masonry,  concrete,  plaster,  or  similar 
materials  shall  not  be  used. 

1926.403(d)(2)  Cooling.  Electrical  equipment  which  depends  upon  the 
natural  circulation  of  air  and  convection  principles  for  cooling  of  exposed 
surfaces  shall  be  installed  so  that  room  air  flow  over  such  surfaces  is 
not  prevented  by  walls  or  by  adjacent  installed  equipment.  For  equip- 
ment designed  for  floor  mounting,  clearance  between  top  surfaces  and 
adjacent  surfaces  shall  be  provided  to  dissipate  rising  warm  air.  Electri- 
cal equipment  provided  with  ventilating  openings  shall  be  installed  so 
that  walls  or  other  obstructions  do  not  prevent  the  free  circulation  of 
air  through  the  equipment. 

1 926.403(e)  Splices.  Conductors  shall  be  spliced  or  joined  with  splicing 
devices  designed  for  the  use  or  by  brazing,  welding,  or  soldering  with  a  fus- 
ible metal  or  alloy.  Soldered  splices  shall  first  be  so  spliced  or  joined  as  to 
be  mechanically  and  electrically  secure  without  solder  and  then  soldered. 
All  splices  and  joints  and  the  free  ends  of  conductors  shall  be  covered  with 
an  insulation  equivalent  to  that  of  the  conductors  or  with  an  insulating 
device  designed  for  the  purpose. 

1926.403(f)  Arcing  parts.  Parts  of  electric  equipment  which  in  ordinary 
operation  produce  arcs,  sparks,  flames,  or  molten  metal  shall  be  enclosed 
or  separated  and  isolated  from  all  combustible  material. 

1926.403(g)  Marking.  Electrical  equipment  shall  not  be  used  unless  the 
manufacturer's  name,  trademark,  or  other  descriptive  marking  by  which 
the  organization  responsible  for  the  product  may  be  identified  is  placed 
on  the  equipment  and  unless  other  markings  are  provided  giving  voltage, 
current,  wattage,  or  other  ratings  as  necessary.  The  marking  shall  be  of 
sufficient  durability  to  withstand  the  environment  involved. 

1926.403(h)  Identification  of  disconnecting  means  and  circuits.  Each 
disconnecting  means  required  by  this  subpart  for  motors  and  appliances 
shall  be  legibly  marked  to  indicate  its  purpose,  unless  located  and  arranged 
so  the  purpose  is  evident.  Each  service,  feeder,  and  branch  circuit,  at 
its  disconnecting  means  or  overcurrent  device,  shall  be  legibly  marked 
to  indicate  its  purpose,  unless  located  and  arranged  so  the  purpose  is 
evident.  These  markings  shall  be  of  sufficient  durability  to  withstand  the 
environment  involved. 

1926.403(i)  600  Volts,  nominal,  or  less.  This  paragraph  applies  to  equip- 
ment operating  at  600  volts,  nominal,  or  less. 

1926.403(i)(1)  Working  space  about  electric  equipment.  Sufficient  access  and 
working  space  shall  be  provided  and  maintained  about  all  electric  equipment 
to  permit  ready  and  safe  operation  and  maintenance  of  such  equipment. 

1926.403(i)(1)(i)  Working  clearances.  Except  as  required  or  permitted  else- 
where in  this  subpart,  the  dimension  of  the  working  space  in  the  direction 
of  access  to  live  parts  operating  at  600  volts  or  less  and  likely  to  require 
examination,  adjustment,  servicing,  or  maintenance  while  alive  shall  not 
be  less  than  indicated  in  Table  K- 1 .  In  addition  to  the  dimensions  shown  in 
Table  K- 1 ,  workspace  shall  not  be  less  than  30  inches  (762  mm)  wide  in  front 
of  the  electric  equipment.  Distances  shall  be  measured  from  the  live  parts 
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it  they  are  exposed,  01  from  the  eni  losure  front  01  opening  h  the  live  pai  ts 
an  .  ncloeed  Walls  constructed  of  concrete  brick,  or  till    in  considered  to 

mm.  i,  d.  Wbridn  !  required  In  back  ol bHi 

dead  front  iwltchboardaoi  motoi  control  centera  where  there  are  no  renew 
abk  mi  adjustable  i>.ms  such  as  (uses  n  swlti  has  on  the  bach  .>n'i  where 
.>ii  i onnei  sons  are  » rrsslhlf  from  locations  othei  than  the  i>->«k. 

TABLE  K  1— WORKING  CLEARANCES 


Nominal  voltage  to  ground 

Minimum  clear  distance  for  conditions' 

(a) 

(b) 

(c) 

Feet2                      l  ■-,  i                        Feet2 
0-150                                                   3                          3                           :t 
151-600                                                  3                        3  1/2                        4 

'    Conditions  (a),  (b),  and  (c)  are  as  follows:  (a)  Exposed  live  parts  on  one  side  and  no  live 
or  grounded  parts  on  the  other  side  ol  the  working  space,  or  exposed  live  parts  on  both 
sides  effectively  guarded  by  insulating  material.  Insulated  wire  or  insulated  busbars 
operating  at  not  over  300  volts  are  not  considered  live  parts,  (b)  Exposed  live  parts  on 
one  side  and  grounded  parts  on  the  other  side,  (c)  Exposed  live  parts  on  both  sides  of 

the  workspace  [not  guarded  as  provided  in  Condition  (a))  with  the  operator  between. 
3    Note —For  International  System  of  Units  (SI):  one  foot  ■  0.3048m. 

1 926.403(i)(1  )(ii)  Clear  spaces.  Working  space  required  by  this  subpart  shall 
not  be  used  for  storage.  When  normally  enclosed  live  parts  are  exposed  for 
Inspection  or  servicing,  the  working  space.  If  in  a  passageway  or  general 
open  space,  shall  be  guarded. 

1926.403(i)(1)(iii)  Access  and  entrance  to  working  space.  At  least  one 
entrance  shall  be  provided  to  give  access  to  the  working  space  about 
electric  equipment. 

1926.403(i)(1)(iv)  Front  working  space.  Where  there  are  live  parts  normally 
exposed  on  the  front  of  switchboards  or  motor  control  centers,  the  working 
space  In  front  of  such  equipment  shall  not  be  less  than  3  feet  (914  mm). 

1 926.403(i)(1  )(v)  Headroom.  The  minimum  headroom  of  working  spaces 
about  service  equipment,  switchboards,  panelboards.  or  motor  control 
centers  shall  be  6  feet  3  inches  (1.91  m). 

1926.403(0(2)  Guarding  of  live  parts,  (i)  Except  as  required  or  permitted 
elsewhere  in  this  subpart,  live  parts  of  electric  equipment  operating  at  50 
volts  or  more  shall  be  guarded  against  accidental  contact  by  cabinets  or 
other  forms  of  enclosures,  or  by  any  of  the  following  means: 

1926.403(i)(2)(i)(A)  By  location  in  a  room,  vault,  or  similar  enclosure  that 
is  accessible  only  to  qualified  persons. 

1 926.403(i)(2)(i)(B)  By  partitions  or  screens  so  arranged  that  only  qualified 
persons  will  have  access  to  the  space  within  reach  of  the  live  parts.  Any 
openings  in  such  partitions  or  screens  shall  be  so  sized  and  located  that 
persons  are  not  likely  to  come  into  accidental  contact  with  the  live  parts  or 
to  bring  conducting  objects  into  contact  with  them. 

1926.403(i)(2)(i)(C)  By  location  on  a  balcony,  gallery,  or  platform  so  elevated 
and  arranged  as  to  exclude  unqualified  persons. 

1 926.403(i)(2)(i)(D)  By  elevation  of  8  feet  (2.44  m)  or  more  above  the  floor  or 
other  working  surface  and  so  installed  as  to  exclude  unqualified  persons. 

1926.403(i)(2)(ii)  In  locations  where  electric  equipment  would  be  exposed 
to  physical  damage,  enclosures  or  guards  shall  be  so  arranged  and  of  such 
strength  as  to  prevent  such  damage. 

1926.403(i)(2)(iii)  Entrances  to  rooms  and  other  guarded  locations  con- 
taining exposed  live  parts  shall  be  marked  with  conspicuous  warning  signs 
forbidding  unqualified  persons  to  enter. 

1926.403(0  Over  600  volts,  nominal.  (1)  General.  Conductors  and  equip- 
ment used  on  circuits  exceeding  600  volts,  nominal,  shall  comply  with  all 
applicable  provisions  of  paragraphs  (a)  through  (g)  of  this  section  and  with 
the  following  provisions  which  supplement  or  modify  those  requirements. 
The  provisions  of  paragraphs  (j)(2).  y)(3),  and  (])(4)  of  this  section  do  not 
apply  to  equipment  on  the  supply  side  of  the  service  conductors. 

1 926.403(0(2)  Enclos  we  for  electrical  installations.  Electrical  installations  in 
a  vault,  room,  closet  or  in  an  area  surrounded  by  a  wall,  screen,  or  fence, 
access  to  which  is  controlled  by  lock  and  key  or  other  equivalent  means. 
are  considered  to  be  accessible  to  qualified  persons  only.  A  wall,  screen, 
or  fence  less  than  8  feet  (2.44  m)  in  height  is  not  considered  adequate  to 


prevent  ■<<  i  ess  unless  h  has  othei  Cestui  i  isola- 

tion equivalent  to  an  S-foot  (3.44-m)  fence   rhe  entrances  to  all  buildings, 

i  cposed  ■  ondui  tors 

operating  ■ ■>  <  800  volts, Inal,  shall  i><-  kept  l<«  k<-«i  ot  shall  I*-  under 

the  obeerviilWHi  ol  a  qualified  person  .ii  .ill  Mines 

i926.403(j)(2)(i)  ArutaBanbru  accessible  to  qualified  pei  ctxlcsd 
Installations  run  big  i  cposed  live  parts  sii.iii  u-  act  esslble  to  qualified  per- 
sons only  .mil  shall iph  wiih  the  applicable  provisions  ol  paragraph 

(lli:tl  hi  this  sei  i 

i926.403(j)(2)(ii)  (nstaBatforu  accessible  to  unqualified  persons.  Electrical 

Installations  that  are  open  to  unqualified  persons  shall  be  made  with  metal- 
eiirliised  equipment  or  shall  be  enclosed  In  a  vault  or  In  an  area,  access  to 
which  Is  controlled  by  a  lock.  Metal -enclosed  switchgear.  unit  substations. 
transformers,  pull  boxes,  ninm-i  tlon  boxes,  and  oilier  similar  assix  lated 
equipment  shall  be  marked  with  appropriate  caution  signs   II  equipment  Is 

exposed  in  physical  damage  from  vehicular  traffic,  guards  shall  be  provided 

to  prevenl  sueh  damage.  Ventilating  or  similar  openings  In  metal  enclosed 
equipment  shall  be  designed  so  that  foreign  objects  Inserted  through  these 
openings  will  be  deflected  from  energized  parts. 

1926.403(0(3)  Workspace  about  equipment.  Sufficient  space  shall  be  provided 
and  maintained  about  electric  equipment  to  permit  ready  and  sale  operation 
and  maintenance  of  such  equipment.  Where  energized  parts  are  exposed, 
the  minimum  clear  workspace  shall  not  be  less  than  6  feet  6  Inches  (1.98 
ml  high  (measured  vertically  from  the  floor  or  platform),  or  less  than  3  feet 
(914  mm)  wide  (measured  parallel  to  the  equipment).  The  depth  shall  be  as 
required  In  Table  K-2.  The  workspace  shall  be  adequate  to  permit  at  least 
a  90-degree  opening  of  doors  or  hinged  panels. 

1926.403(j)(3)(i)  Working  space.  The  minimum  clear  working  space  In  front 
of  electric  equipment  such  as  switchboards,  control  panels,  switches,  circuit 
breakers,  motor  controllers,  relays,  and  similar  equipment  shall  not  be  less 
than  specified  in  Table  K-2  unless  otherwise  specified  in  this  subpart.  Dis- 
tances shall  be  measured  from  the  live  parts  if  they  are  exposed,  or  from  the 
enclosure  front  or  opening  if  the  live  parts  are  enclosed.  However,  working 
space  is  not  required  in  back  of  equipment  such  as  deadfront  switchboards 
or  control  assemblies  where  t_here  are  no  renewable  or  adjustable  parts  (such 
as  fuses  or  switches)  on  the  back  and  where  all  connections  are  accessible 
from  locations  other  than  the  back.  Where  rear  access  is  required  to  work  on 
de-energized  parts  on  the  back  of  enclosed  equipment,  a  minimum  working 
space  of  30  inches  (762  mm)  horizontally  shall  be  provided. 

TABLE  K-2— MINIMUM  DEPTH  OF  CLEAR  WORKING  SPACE 
IN  FRONT  OF  ELECTRIC  EQUIPMENT 


Nominal  voltage  to  ground 


601-2.500 
2,501  to  9.000 
9,001  to  25.000 
25.001  to  75kV 
Above  75kV 


Feet2 
3 


10 


[c] 


Feet2 
5 
6 
9 
10 
12 


1  Conditions  (a),  (b),  and  (c)  are  as  follows:  (a)  Exposed  live  parts  on  one  side  and  no  live 
or  grounded  parts  on  the  other  side  of  the  working  space,  or  exposed  live  parts  on  both 
sides  effectively  guarded  by  insulating  material.  Insulated  wire  or  insulated  busbars 
operating  at  not  over  300  volts  are  not  considered  live  parts,  (b)  Exposed  live  parts  on 
one  side  and  grounded  parts  on  the  other  side.  Walls  constructed  of  concrete,  brick, 
or  tile  are  considered  to  be  grounded  surfaces,  (c)  Exposed  live  parts  on  both  sides  of 
the  workspace  [not  guarded  as  provided  in  Condition  (a)]  with  the  operator  between. 

2  Note.— For  SI  units:  one  foot  =  40.3048m. 

1926.4O3(0(3)(ii)  Lighting  outlets  and  points  of  control  The  lighting  outlets 
shall  be  so  arranged  that  persons  changing  lamps  or  making  repairs  on 
the  lighting  system  will  not  be  endangered  by  live  parts  or  other  equip- 
ment. The  points  of  control  shall  be  so  located  that  persons  are  not  likely 
to  come  in  contact  with  any  live  part  or  moving  part  of  the  equipment  while 
turning  on  the  lights. 

1926.403(j)(3)(iii)  Elevation  of  unguarded  live  parts.  Unguarded  live  parts 
above  working  space  shall  be  maintained  at  elevations  not  less  than  spec- 
ified in  Table  K-3. 
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TABLE  K-3— ELEVATIONS  OF  UNGUARDED  ENERGIZED 
PARTS  ABOVE  WORKING  SPACE 


Nominal  voltage 
between  phases 


Minimum  elevation 


601-7,500 

8  feet  6  inches.1 

7.501-35.000 

9  feet. 

Over  35kV 

9  feet  +  0  0.37  inches  per  kV  above  35kV. 

'    Note. — For  SI  units:  one  inch  =  25.4  mm;  one  foot  =  0.3048m. 

1 926.403(j)(4)  Entrance  and  access  to  workspace.  At  least  one  entrance 
not  less  than  24  inches  (610  mm)  wide  and  6  feet  6  inches  (1 .98  m)  high 
shall  be  provided  to  give  access  to  the  working  space  about  electric  equip- 
ment. On  switchboard  and  control  panels  exceeding  48  inches  (1.22  m) 
in  width,  there  shall  be  one  entrance  at  each  end  of  such  board  where 
practicable.  Where  bare  energized  parts  at  any  voltage  or  insulated  en- 
ergized parts  above  600  volts  are  located  adjacent  to  such  entrance,  they 
shall  be  guarded. 

[51  FR  25318,  Jury  11,  1986.  as  amended  at  61  FR  5510,  Feb.  13,  1996] 

§1926.404  Wiring  design  and  protection. 
1926.404(a)  Use  and  identification  of  grounded  and  grounding  con- 
ductors— (1)  Identification  of  conductors.  A  conductor  used  as  a  grounded 
conductor  shall  be  identifiable  and  distinguishable  from  all  other  con- 
ductors. A  conductor  used  as  an  equipment  grounding  conductor  shall 
be  identifiable  and  distinguishable  from  all  other  conductors. 
1926.404(a)(2)  Polarity  of  connections.  No  grounded  conductor  shall  be 
attached  to  any  terminal  or  lead  so  as  to  reverse  designated  polarity. 
1 926.404(a)(3)  Use  of  grounding  terminals  and  devices.  A  grounding 
terminal  or  grounding-type  device  on  a  receptacle,  cord  connector,  or 
attachment  plug  shall  not  be  used  for  purposes  other  than  grounding. 
1 926.404(b)  Branch  circuits— (1 )  Ground-fault  protection^}]  General  The 
employer  shall  use  either  ground  fault  circuit  interrupters  as  specified 
in  paragraph  fb)(l)(ii)  of  this  section  or  an  assured  equipment  grounding 
conductor  program  as  specified  in  paragraph  (b)(l)(ill)  of  this  section  to 
protect  employees  on  construction  sites.  These  requirements  are  in  ad- 
dition to  any  other  requirements  for  equipment  grounding  conductors. 

1926.404(b)(1)(ii)  Ground-fault  circuit  interrupters.  All  120-volt.  single- 
phase,  15-  and  20-ampere  receptacle  outlets  on  construction  sites,  which 
are  not  a  part  of  the  permanent  wiring  of  the  building  or  structure  and 
which  are  in  use  by  employees,  shall  have  approved  ground-fault  circuit 
interrupters  for  personnel  protection.  Receptacles  on  a  two-wire,  single- 
phase  portable  or  vehicle-mounted  generator  rated  not  more  than  5kW, 
where  the  circuit  conductors  of  the  generator  are  insulated  from  the 
generator  frame  and  all  other  grounded  surfaces,  need  not  be  protected 
with  ground-fault  circuit  interrupters. 

1926.404(b)(1)(iii)  Assured  equipment  grounding  conductor  program.  The 
employer  shall  establish  and  implement  an  assured  equipment  grounding 
conductor  program  on  construction  sites  covering  all  cord  sets,  receptacles 
which  are  not  a  part  of  the  building  or  structure,  and  equipment  connected 
by  cord  and  plug  which  are  available  for  use  or  used  by  employees.  This 
program  shall  comply  with  the  following  minimum  requirements: 

1926.404(b)(1)(iii)(A)  A  written  description  of  the  program,  including  the 
specific  procedures  adopted  by  the  employer,  shall  be  available  at  the 
jobsite  for  inspection  and  copying  by  the  Assistant  Secretary  and  any 
affected  employee. 

1926.404(b)(1)(iii)(B)  The  employer  shall  designate  one  or  more  com- 
petent persons  (as  defined  in  §1926.32(f))  to  implement  the  program. 

1 926.404(b)(1  )(iii)(C)  Each  cord  set.  attachment  cap.  plug  and  receptacle 
of  cord  sets,  and  any  equipment  connected  by  cord  and  plug,  except  cord 
sets  and  receptacles  which  are  fixed  and  not  exposed  to  damage,  shall 
be  visually  inspected  before  each  day's  use  for  external  defects,  such  as 
deformed  or  missing  pins  or  insulation  damage,  and  for  indications  of 
possible  internal  damage.  Equipment  found  damaged  or  defective  shall 
not  be  used  until  repaired. 

1926.404(b)(1)(iii)(D)  The  following  tests  shall  be  performed  on  all  cord 
sets,  receptacles  which  are  not  a  part  of  the  permanent  wiring  of  the 
building  or  structure,  and  cord-  and  plug-connected  equipment  required 
to  be  grounded: 


1926.404(b)(1)(iii)(D)(r,)  All  equipment  grounding  conductors  shall  be 
tested  for  continuity  and  shall  be  electrically  continuous. 

1926.404(b)(1)(iii)(D)(2J  Each  receptacle  and  attachment  cap  or  plug 
shall  be  tested  for  correct  attachment  of  the  equipment  grounding 
conductor.  The  equipment  grounding  conductor  shall  be  connected  to 
its  proper  terminal. 

1926.404(b)(1)(iii)(E)  All  required  tests  shall  be  performed: 

1926.404(b)(1)(iii)(E)(»;  Before  first  use: 

1926.404(b)(1)(iii)(E)('2J  Before  equipment  is  returned  to  service  following 
any  repairs: 

1926.404(b)(1)(iii)(E)('3J  Before  equipment  is  used  after  any  incident  which 
can  be  reasonably  suspected  to  have  caused  damage  (for  example,  when 
a  cord  set  is  run  over):  and 

1926.404(b)(1)(iii)(E)f4J  At  intervals  not  to  exceed  3  months,  except  that 
cord  sets  and  receptacles  which  are  fixed  and  not  exposed  to  damage 
shall  be  tested  at  intervals  not  exceeding  6  months. 

1926.404(b)(1)(iii)(F)  The  employer  shall  not  make  available  or  permit  the 
use  by  employees  of  any  equipment  which  has  not  met  the  requirements 
of  this  paragraph  (b)(l)(iii)  of  this  section. 

1926.404(b)(1)(iii)(G)  Tests  performed  as  required  in  this  paragraph  shall 
be  recorded.  This  test  record  shall  identify  each  receptacle,  cord  set. 
and  cord-  and  plug-connected  equipment  that  passed  the  test  and  shall 
indicate  the  last  date  it  was  tested  or  the  interval  for  which  it  was  tested. 
This  record  shall  be  kept  by  means  of  logs,  color  coding,  or  other  effective 
means  and  shall  be  maintained  until  replaced  by  a  more  current  record. 
The  record  shall  be  made  available  on  the  jobsite  for  inspection  by  the 
Assistant  Secretary  and  any  affected  employee. 

1 926.404(b)(2)  Outlet  devices.  Outlet  devices  shall  have  an  ampere  rating 
not  less  than  the  load  to  be  served  and  shall  comply  with  the  following: 

1926.404(b)(2)(i)  Single  receptacles.  A  single  receptacle  installed  on  an 
individual  branch  circuit  shall  have  an  ampere  rating  of  not  less  than 
that  of  the  branch  circuit. 

1926.404(b)(2)(H)  Tujo  or  more  receptacles.  Where  connected  to  a  branch 
circuit  supplying  two  or  more  receptacles  or  outlets,  receptacle  ratings 
shall  conform  to  the  values  listed  in  Table  K-4. 

1 926.404(b)(2)(iii)  Receptacles  used  for  the  connection  of  motors.  The  rating 
of  an  attachment  plug  or  receptacle  used  for  cord-  and  plug-connection 
of  a  motor  to  a  branch  circuit  shall  not  exceed  1 5  amperes  at  1 25  volts  or 
10  amperes  at  250  volts  if  individual  overload  protection  is  omitted. 

TABLE  K-4— RECEPTACLE  RATINGS 
FOR  VARIOUS  SIZE  CIRCUITS 


Circuit  rating  amperes 


Receptable  rating  amperes 


15 

20 

15  or  20. 

30 

30. 

40 40  or  50. 

50 50. 

1926.404(c)  Outside  conductors  and  lamps — (1)  600  volts,  nominal,  or 
less.  Paragraphs  (c)(l)(i)  through  (c)(l)(iv)  of  this  section  apply  to  branch 
circuit,  feeder,  and  service  conductors  rated  600  volts,  nominal,  or  less 
and  run  outdoors  as  open  conductors. 

1926.404(c)(1)(i)  Conductors  on  poles.  Conductors  supported  on  poles 
shall  provide  a  horizontal  climbing  space  not  less  than  the  following: 

1926.404(c)(1)(i)(A)  Power  conductors  below  communication  conduc- 
tors— 30  inches  (762  mm). 

1926.404(c)(1)(i)(B)  Power  conductors  alone  or  above  communication 
conductors:  300  volts  or  less — 24  inches  (610  mm):  more  than  300 
volts— 30  inches  (762  mm). 

1 926.404(c)(1  )(i)(C)  Communication  conductors  below  power  conductors: 
with  power  conductors  300  volts  or  less — 24  inches  (610  mm);  more  than 
300  volts— 30  inches  (762  mm). 

1926.404(c)(1)(H)  Clearance  from  ground.  Open  conductors  shall  conform 
to  the  following  minimum  clearances: 
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1926.404(c)(1)(ll)(A)   HI  I..I  I  l  u.  ml     sbove  Bill  nlewalks.  or 

i .iiis  p|  .11 i  projection  from  which  they  might  be  reai  bed 

1926.404(c)(1)(ll)(B)  12  feet  (M  lili  ml     ovn  areas  sitli|ecl  lo  vchlculai  Hallo 

niio-i  ih.in  1 1 1 1<  k  traffli 

1926.404(c)(1)(ll)(C)  15  led  (4.57  111)     ovei  arcasnthei  I  lian  I  host-  specified 

in  paragraph  (c)(l)(ll)(D)  ol  thla  section  thai  are  subject  to  truck  traffli 

1926.404(c)(1)(H)(D)  la  feet  (5.49  ml— ovei  pubUi   streets,  alleys,  i la, 

.mil  drtvewaya 

I926.404(c)(i)(lii)  dearancefrom  bufldlnp  openings.  Conductors  Shall  hove 

.i  clearance  ol  .M  leasl  ;t  led  I'M  I  nun)  from  windows,  doors,  fire  eft 

mi  Blmllai  locatlona,  Conductors  run  above  the  lop  level  of  a  window  are 
considered  lobe  out  of  reach  from  t  li.it  window  and,  therefore,  do  not  have 

to  be  3  feel  (914  nun)  away. 

1926.404(c)(1)(iv)  Clearance  over  roofs.  Conductors  above  roof  space  ac- 
ccssllilc  lo  employees  on  fool  shall  have  a  clearance  Ironi  the  highest  point 
ol  the  roof  surface  of  not  less  than  8  feet  (2.44  in)  vertical  clearance  for 
Insulated  conductors,  not  less  than  10  feet  (3.05  m)  vertical  or  diagonal 
clearance  for  covered  conductors,  and  not  less  than  15  feet  (4.57  m)  for 
bare  coiuliicinis.  except  that; 

1926.404(c)(1)(iv)(A)  Where  the  roof  space  is  also  accessible  to  vehicular 
traffic,  the  vertical  clearance  shall  not  be  less  than  18  feet  (5.49  m),  or 

1 926.404(c)(1  )(iv)(B)  Where  the  roof  space  Is  not  normally  accessible  to  em- 
ployees on  foot,  fully  insulated  conductors  shall  have  a  vertical  or  diagonal 
clearance  of  not  less  than  3  feet  (914  mm),  or 

l926.404(c)(1)(iv)(C)  Where  the  voltage  between  conductors  is  300  volts  or 
less  and  the  roof  has  a  slope  of  not  less  than  4  Inches  ( 1 02  mm)  in  1 2  inches 
(305  mm),  the  clearance  from  roofs  shall  be  at  least  3  feet  (914  mm),  or 

1926.404(c)(1)(iv)(D)  Where  the  voltage  between  conductors  is  300  volts 
or  less  and  the  conductors  do  not  pass  over  more  than  4  feet  (1.22  m)  of 
the  overhang  portion  of  the  roof  and  they  are  terminated  at  a  through  - 
the-roof  raceway  or  support,  the  clearance  from  roofs  shall  be  at  least  18 
inches  (457  mm). 

1926.404(c)(2)  Location  of  outdoor  lamps.  Lamps  for  outdoor  lighting  shall 
be  located  below  all  live  conductors,  transformers,  or  other  electric  equip- 
ment, unless  such  equipment  is  controlled  by  a  disconnecting  means  that 
can  be  locked  in  the  open  position  or  unless  adequate  clearances  or  other 
safeguards  are  provided  for  relamping  operations. 

1926.404(d)  Services — (1)  Disconnecting  means — (i)  General  Means  shall  be 
provided  to  disconnect  all  conductors  in  a  building  or  other  structure  from 
the  service-entrance  conductors.  The  disconnecting  means  shall  plainly 
indicate  whether  it  is  in  the  open  or  closed  position  and  shall  be  installed 
at  a  readily  accessible  location  nearest  the  point  of  entrance  of  the  service- 
entrance  conductors. 

1 926.404(d)(1)(H)  Simultaneous  opening  of  poles.  Each  service  disconnecting 
means  shall  simultaneously  disconnect  all  ungrounded  conductors. 

1926.404(d)(2)  Seruices  over  600  volts,  nominal  The  following  additional 
requirements  apply  to  services  over  600  volts,  nominal. 

1926.404(d)(2)(i)  Guarding.  Service-entrance  conductors  installed  as  open 
wires  shall  be  guarded  to  make  them  accessible  only  to  qualified  persons. 

1926.404(d)(2)(H)  Warning  signs.  Signs  warning  of  high  voltage  shall 
be  posted  where  unauthorized  employees  might  come  in  contact  with 
live  parts. 

1926.404(e)  Overcurrent  protection — (1)  600  volts,  nominal,  or  less.  The 
following  requirements  apply  to  overcurrent  protection  of  circuits  rated  600 
volts,  nominal,  or  less. 

1926.404(e)(1)(i)  Protection  of  conductors  and  equipment.  Conductors  and 
equipment  shall  be  protected  from  overcurrent  in  accordance  with  their 
ability  to  safely  conduct  current.  Conductors  shall  have  sufficient  ampac- 
ity to  carry  the  load. 

1926.404(e)(1)(H)  Grounded  conductors.  Except  for  motor-running  overload 
protection,  overcurrent  devices  shall  not  interrupt  the  continuity  of  the  ground- 
ed conductor  unless  all  conductors  of  the  circuit  are  opened  simultaneously. 

1926.404(e)(1)(iii)  Disconnection  of  fuses  and  thermal  cutouts.  Except  for 
devices  provided  for  current-limiting  on  the  supply  side  of  the  service  dis- 
connecting means,  all  cartridge  fuses  which  are  accessible  to  other  than 


qualified  persona  and  all  fusee  and  thei i  i  utouta  on  circuits  ova  ISO 

ind  shall  i»  provided  with  disconnecting  nieana  Thtsdascon 
mi  line  mean  died  so  thai  the  (use  01  thermal  <  utoul  i 

disi •oiinei  ted  from  Its  supply  without  disrupting  servli  e  to  equipment  and 
,  a,  ults  unrelated  i"  those  protei  ted  by  the  oven  mi  em 

i926.404(e)(i)(iv)  Location  tn  or  on  premises  Overcurrenl  devices  shall  be 
le.ohK  .o  i  esstble  Overcurrent  devices  shall  not  be  located  win-re  they  could 

,  ii  ale  an  employee  safety  hazard  by  being  exposed  in  physical  dam 

located  In  ilo-  vicinity  ol  easily  Ignltfble  mati  rial 

1926.404(e)(1)(v)  Arcini)  <n  stulilenlii  nuiriiia  parts.  I- uses  and  i  in  ml  In,  ak 
ers  shall  be  B0  lot  an -d  ,,i  .ho  Idi  'I  I li.il  employees  will  not  be  burned  or 
otherwise  Injured  by  then  operation 

1926. 404(e)( i)(vi)  <"ir<  mi  breakers  (A)  i  iii  mi  breakers  shall .  learty  indicate 
whether  they  are  In  the  open  (oil)  or  closed  (on)  position. 

1926.404(e)(1)(vi)(B)  Where  circuit  breaker  handles  on  switchboards  are 
operated  vertically  rather  than  horizontally  or  rolallnnally.  the  up  position 
of  the  handle  shall  be  the  closed  (on)  position. 

1926.404(e)(1)(vi)(C)  If  used  as  switches  In  120-volt.  fluorescent  lighting 
circuits,  circuit  breakers  shall  be  marked  "SWD." 

1926.404(e)(2)  Over  600  volts,  nominal  Feeders  and  branch  circuits  over 
600  volts,  nominal,  shall  have  short-circuit  protection. 

1926.404(f)  Grounding.  Paragraphs  (f)(1)  through  (Dili)  of  this  section 
contain  grounding  requirements  for  systems,  circuits,  and  equipment. 

1926.404(f)(1)  Systems  to  be  grounded.  The  following  systems  which  supply 
premises  wiring  shall  be  grounded: 

1926.404(f)(1)(i)  Three-wire  DC  systems.  All  3-wire  DC  systems  shall  have 
their  neutral  conductor  grounded. 

1926.404(f)(1)(H)  Two-wire  DC  systems.  Two-wire  DC  systems  operating  at 
over  50  volts  through  300  volts  between  conductors  shall  be  grounded  un- 
less they  are  rectifier -derived  from  an  AC  system  complying  with  paragraphs 
(0(1)611).  (OID(iv).  and  (fi(l)(v)  of  this  section. 

1926.404(f)(1)(iii)  AC  circuits,  less  than  50  volts.  AC  circuits  of  less  than  50 
volts  shall  be  grounded  if  they  are  installed  as  overhead  conductors  outside 
of  buildings  or  if  they  are  supplied  by  transformers  and  the  transformer 
primary  supply  system  is  ungrounded  or  exceeds  150  volts  to  ground. 

1926.404(f)(1)(iv)  AC  systems.  50  volts  to  1000  volts.  AC  systems  of  50  volts 
to  1000  volts  shall  be  grounded  under  any  of  the  following  conditions,  un- 
less exempted  by  paragraph  (f)(l)(v)  of  this  section: 

1926.404(fM1)fivKA)  If  the  system  can  be  so  grounded  that  the  maximum  volt- 
age to  ground  on  the  ungrounded  conductors  does  not  exceed  150  volts: 

1926.404(f)(1)(iv)(B)  If  the  system  is  nominally  rated  480Y/277  volt.  3- 
phase.  4-wire  in  which  the  neutral  is  used  as  a  circuit  conductor; 

1 926.404{1)<1)<MC)  If  the  system  is  nominally  rated  240/ 120  volt.  3-phase.  4- 
wire  in  which  the  midpoint  of  one  phase  is  used  as  a  circuit  conductor:  or 

1926.404(f)(1)(iv)(D)  If  a  service  conductor  is  uninsulated. 

1926.404(f)(1)(v)  Exceptions.  AC  systems  of  50  volts  to  1000  volts  are  not 
required  to  be  grounded  if  the  system  is  separately  derived  and  is  supplied 
by  a  transformer  that  has  a  primary  voltage  rating  less  than  1000  volts, 
provided  all  of  the  following  conditions  are  met: 

1926.404(f)(1)(v)(A)  The  system  is  used  exclusively  for  control  circuits, 

1926.404(f)(1)(v)(B)  The  conditions  of  maintenance  and  supervision  assure 
that  only  qualified  persons  will  service  the  installation. 

1926.404(f)(1)(v)(C)  Continuity  of  control  power  is  required,  and 

1  926.404(f)(  1  )(v)(D)  Ground  detectors  are  installed  on  the  control  system. 

1926.404(f)(2)  Separately  derived  systems.  Where  paragraph  (f)(1)  of  this 
section  requires  grounding  of  wiring  systems  whose  power  is  derived  from 
generator,  transformer,  or  converter  windings  and  has  no  direct  electrical 
connection,  including  a  solidly  connected  grounded  circuit  conductor,  to 
supply  conductors  originating  in  another  system,  paragraph  (f)(5)  of  this 
section  shall  also  apply. 

1926.404(f)(3)  Portable  and  vehicle-mounted  generators — (i)  Portable  gen- 
erators. Under  the  following  conditions,  the  frame  of  a  portable  generator 
need  not  be  grounded  and  may  serve  as  the  grounding  electrode  for  a  system 
supplied  by  the  generator: 
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1 926.404(f)(3)(i)(A)  The  generator  supplies  only  equipment  mounted  on 
the  generator  and/or  cord-  and  plug-connected  equipment  through  re- 
ceptacles mounted  on  the  generator,  and 

1 926.404(f)(3)(i)(B)  The  noncurrent-carrying  metal  parts  of  equipment 
and  the  equipment  grounding  conductor  terminals  of  the  receptacles  are 
bonded  to  the  generator  frame. 

1 926.404(f)(3)(H)  Vehicle-mounted  generators.  Under  the  following  condi- 
tions the  frame  of  a  vehicle  may  serve  as  the  grounding  electrode  for  a 
system  supplied  by  a  generator  located  on  the  vehicle: 

1926.404(f)(3)(ii)(A)  The  frame  of  the  generator  is  bonded  to  the  vehicle 
frame,  and 

1 926.404(f)(3)(ii)(B)  The  generator  supplies  only  equipment  located  on  the 
vehicle  and/or  cord-  and  plug-connected  equipment  through  receptacles 
mounted  on  the  vehicle  or  on  the  generator,  and 

1926.404(f)(3)(ii)(C)  The  noncurrent-carrying  metal  parts  of  equipment 
and  the  equipment  grounding  conductor  terminals  of  the  receptacles  are 
bonded  to  the  generator  frame,  and 

1926.404(f)(3)(ii)(D)  The  system  complies  with  all  other  provisions  of 
this  section. 

1926.404(f)(3)(iii)  Neutral  conductor  bonding.  A  neutral  conductor  shall 
be  bonded  to  the  generator  frame  if  the  generator  is  a  component  of  a 
separately  derived  system.  No  other  conductor  need  be  bonded  to  the 
generator  frame. 

1 926.404(f)(4)  Conductors  to  be  grounded.  For  AC  premises  wiring  systems 
the  identified  conductor  shall  be  grounded. 

1 926.404(f)(5)  Grounding  connections — (i)  Grounded  system.  For  a  ground- 
ed system,  a  grounding  electrode  conductor  shall  be  used  to  connect  both 
the  equipment  grounding  conductor  and  the  grounded  circuit  conductor 
to  the  grounding  electrode.  Both  the  equipment  grounding  conductor  and 
the  grounding  electrode  conductor  shall  be  connected  to  the  grounded 
circuit  conductor  on  the  supply  side  of  the  service  disconnecting  means, 
or  on  the  supply  side  of  the  system  disconnecting  means  or  overcurrent 
devices  if  the  system  is  separately  derived. 

1926.404(f)(5)(ii)  Ungrounded  systems.  For  an  ungrounded  service-sup- 
plied system,  the  equipment  grounding  conductor  shall  be  connected  to 
the  grounding  electrode  conductor  at  the  service  equipment.  For  an  un- 
grounded separately  derived  system,  the  equipment  grounding  conductor 
shall  be  connected  to  the  grounding  electrode  conductor  at.  or  ahead  of. 
the  system  disconnecting  means  or  overcurrent  devices. 

1926.404(f)(6)  Grounding  path.  The  path  to  ground  from  circuits,  equip- 
ment, and  enclosures  shall  be  permanent  and  continuous. 

1926.404(f)(7)  Supports,  enclosures,  and  equipment  to  be  grounded — (i) 
Supports  and  enclosures  for  conductors.  Metal  cable  trays,  metal  raceways, 
and  metal  enclosures  for  conductors  shall  be  grounded,  except  that: 

1926.404(f)(7)(i)(A)  Metal  enclosures  such  as  sleeves  that  are  used  to  pro- 
tect cable  assemblies  from  physical  damage  need  not  be  grounded;  and 

1926.404(f)(7)(i)(B)  Metal  enclosures  for  conductors  added  to  existing  in- 
stallations of  open  wire,  knob-and-tube  wiring,  and  nonmetallic-sheathed 
cable  need  not  be  grounded  if  all  of  the  following  conditions  are  met: 

1926.404(f)(7)(i)(B)(T;  Runs  are  less  than  25  feet  (7.62  m); 

1926.404(f)(7)(i)(B)f2;  Enclosures  are  free  from  probable  contact  with 
ground,  grounded  metal,  metal  laths,  or  other  conductive  materials;  and 

1926.404(f)(7)(i)(B)(3J  Enclosures  are  guarded  against  employee  contact. 

1926.404(f)(7)(H)  Service  equipment  enclosures.  Metal  enclosures  for  ser- 
vice equipment  shall  be  grounded. 

1926.404(f)(7)(iii)  Fixed  equipment.  Exposed  noncurrent-carrying  metal 
parts  of  fixed  equipment  which  may  become  energized  shall  be  grounded 
under  any  of  the  following  conditions: 

1926.404(f)(7)(iii)(A)  If  within  8  feet  (2.44  m)  vertically  or  5  feet  (1.52 
m)  horizontally  of  ground  or  grounded  metal  objects  and  subject  to 
employee  contact. 

1926.404(f)(7)(iii)(B)  If  located  in  a  wet  or  damp  location  and  subject  to 
employee  contact. 

1926.404(f)(7)(iii)(C)  If  in  electrical  contact  with  metal. 

1926.404(f)(7)(Hi)(D)  If  in  a  hazardous  (classified)  location. 
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1926.404(f)(7)(iii)(E)  If  supplied  by  a  metal-clad,  metal-sheathed,  or 
grounded  metal  raceway  wiring  method. 

1926.404(f)(7)(iii)(F)  If  equipment  operates  with  any  terminal  at  over  150 
volts  to  ground:  however,  the  following  need  not  be  grounded: 

1 926.404(f)(7)(iii)(F)(f )  Enclosures  for  switches  or  circuit  breakers  used  for 
other  than  service  equipment  and  accessible  to  qualified  persons  only: 

1 926.404(f)(7)(iii)(F)(2)  Metal  frames  of  electrically  heated  appliances  which 
are  permanently  and  effectively  insulated  from  ground;  and 

1 926.404(f)(7)(iii)(F)(3)  The  cases  of  distribution  apparatus  such  as  trans- 
formers and  capacitors  mounted  on  wooden  poles  at  a  height  exceeding 
8  feet  (2.44  m)  above  ground  or  grade  level. 

1 926.404(f)(7)(i  v)  Equipment  connected  by  cord  and  plug.  Under  any  of  the 
conditions  described  in  paragraphs  (f|(7](iv)(A)  through  (f)(7)(iv](C)  of  this 
section,  exposed  noncurrent-carrying  metal  parts  of  cord-  and  plug-con- 
nected equipment  which  may  become  energized  shall  be  grounded: 

1926.404(f)(7)(iv)(A)  If  in  a  hazardous  (classified)  location  (see  §1926.407). 

1 926.404(f)(7)(iv)(B)  If  operated  at  over  150  volts  to  ground,  except  for 
guarded  motors  and  metal  frames  of  electrically  heated  appliances  if  the 
appliance  frames  are  permanently  and  effectively  insulated  from  ground. 

1926.404(f)(7)(iv)(C)  If  the  equipment  is  one  of  the  types  listed  in  para- 
graphs (f)(7)(iv)(C)(J)  through  (f](7)(iv)(C)(5)  of  this  section.  However,  even 
though  the  equipment  may  be  one  of  these  types,  it  need  not  be  grounded 
if  it  is  exempted  by  paragraph  (f)(7)(iv)(C)(6). 

1926.404(f)(7)(iv)(C)(t;  Hand  held  motor-operated  tools; 

1926.404(f)(7)(iv)(C)(2)  Cord-  and  plug-connected  equipment  used  in 
damp  or  wet  locations  or  by  employees  standing  on  the  ground  or  on 
metal  floors  or  working  inside  of  metal  tanks  or  boilers; 

1926.404(f)(7)(iv)(C)(3)  Portable  and  mobile  X-ray  and  associated 
equipment: 

1926.404(f)(7)(iv)(C)(4)  Tools  likely  to  be  used  in  wet  and/or  conductive 
locations:  and 

1926.404(f)(7)(iv)(C)(5J  Portable  hand  lamps. 

1 926.404(f)(7)(iv)(C)(6)  Tools  likely  to  be  used  in  wet  and/or  conductive 
locations  need  not  be  grounded  if  supplied  through  an  isolating  trans- 
former with  an  ungrounded  secondary  of  not  over  50  volts.  Listed  or 
labeled  portable  tools  and  appliances  protected  by  a  system  of  double 
insulation,  or  its  equivalent,  need  not  be  grounded.  If  such  a  system  is 
employed,  the  equipment  shall  be  distinctively  marked  to  indicate  that 
the  tool  or  appliance  utilizes  a  system  of  double  insulation. 

1926.404(f)(7)(v)  Nonelectrical  equipment.  The  metal  parts  of  the  fol- 
lowing nonelectrical  equipment  shall  be  grounded:  Frames  and  tracks 
of  electrically  operated  cranes:  frames  of  nonelectrically  driven  elevator 
cars  to  which  electric  conductors  are  attached;  hand-operated  metal 
shifting  ropes  or  cables  of  electric  elevators,  and  metal  partitions,  grill 
work,  and  similar  metal  enclosures  around  equipment  of  over  IkV 
between  conductors. 

1 926.404(f)(6)  Methods  of  grounding  equipment — (i)  With  circuit  conductors. 
Noncurrent-carrying  metal  parts  of  fixed  equipment,  if  required  to  be 
grounded  by  this  subpart,  shall  be  grounded  by  an  equipment  ground- 
ing conductor  which  is  contained  within  the  same  raceway,  cable,  or 
cord,  or  runs  with  or  encloses  the  circuit  conductors.  For  DC  circuits 
only,  the  equipment  grounding  conductor  may  be  run  separately  from 
the  circuit  conductors. 

1 926.404(f)(8)(H)  Grounding  conductor.  A  conductor  used  for  grounding 
fixed  or  movable  equipment  shall  have  capacity  to  conduct  safely  any 
fault  current  which  may  be  imposed  on  it. 

1926.404(f)(8)(iii)  Equipment  considered  effectively  grounded.  Electric 
equipment  is  considered  to  be  effectively  grounded  if  it  is  secured  to.  and 
in  electrical  contact  with,  a  metal  rack  or  structure  that  is  provided  for  its 
support  and  the  metal  rack  or  structure  is  grounded  by  the  method  spec- 
ified for  the  noncurrent-carrying  metal  parts  of  fixed  equipment  in  para- 
graph (f)(8)(i)  of  this  section.  Metal  car  frames  supported  by  metal  hoisting 
cables  attached  to  or  running  over  metal  sheaves  or  drums  of  grounded 
elevator  machines  are  also  considered  to  be  effectively  grounded. 

1926.404(f)(9)  Bonding.  If  bonding  conductors  are  used  to  assure  electri- 
cal continuity,  they  shall  have  the  capacity  to  conduct  any  fault  current 
which  may  be  imposed. 
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Subpart  K — Electrical 


1926.404(0(10)  Made  alectroda*  n  made  electrodes  are  uaed,  they  shall  be 

free  i i  noni lucttve  coatings,  audi  as  paint  01  enamel;  imi   n  pi  u 

doable,  they  ^ii.iii  i»-  embedded  below  permanent  moisture  level,  a  tingle 
electrode slating  of  a  rod,  pipe  or  plate  which  haa  a  realetance  to  ground 

l^i  .-.  i  r  c  i  ih. in  26  Ohms  shall  be  augmented  by  one  aililitinii.il  clei  I  rode  in 

stalled  ii"  >  loaei  than  6  feel  ( i  83  ml  to  the  ihsi  eta  trode 

1926.404(f)(1 1)  Grounding  •  '/  si/sli-ms  mid  <  in  ml-,  n/   1 1  )()lt  rolls  iii  u  I  hi  vi 

(high  voltage)  iii  General  n  high  voltage  ayatems  are  grounded,  the)  ^h.iii 
comply  wiiii  .ill  applicable  provisions  ol  paragraphs  |0(  H  through  nil  mii  ol 
this  section  as  supplemented  and  modified  i>\  tin-,  paragraph  li)(i  I). 

1926.404(()(1  i)(ii)  Grounding  oj  systems  supplying  portable  01  mobile 

ri;u  foment.  Systems  supplying  portable  or  mobile  high  voltage  equipment 

iiiiui  than  substations  Installed  on  .1  temporary  basis,  shall  <■ pry  with 

the  following: 

1926.404(0(1 1)(H)(A)  Portable  and  mobile  high  voltage  equipment  shall  be 

supplied  from  .1  system  having  Its  neinr.ii  grounded  through  an  Impedance, 

II  a  delta  connected  high  voltage  system  Is  used  to  supply  the  equipment. 
.1  system  neutral  shall  be  derived. 

1926.404(0(1 1)(ii)(B)  Exposed  noncurrent -carrying  metal  parts  of  portable 
and  mobile  equipment  shall  be  connected  by  an  equipment  grounding  con- 
ductor to  the  point  at  which  the  system  neutral  Impedance  is  grounded. 

1926.404(0(1 1)(ii)(C)  Ground-fault  detection  and  relaying  shall  be  provided 
to  automatically  de-energize  any  high  voltage  system  component  which  has 
developed  a  ground  fault.  The  continuity  of  the  equipment  grounding  con- 
ductor shall  be  continuously  monitored  so  as  to  de-energize  automatically 

the  high  voltage  feeder  to  the  portable  equipment  upon  loss  of  continuity 
of  the  equipment  grounding  conductor. 

1926.404(0(1 1)(ii)(D)  The  grounding  electrode  to  which  the  portable  or  mo- 
bile equipment  system  neutral  impedance  is  connected  shall  be  isolated 
from  and  separated  In  the  ground  by  at  least  20  feet  (6. 1  m)  from  any  other 
system  or  equipment  grounding  electrode,  and  there  shall  be  no  direct 
connection  between  the  grounding  electrodes,  such  as  buried  pipe,  fence 
or  like  objects. 

1926.404(0(1 1)(iii)  Grounding  of  equipment.  All  noncurrent-carrying  metal 
parts  of  portable  equipment  and  fixed  equipment  including  their  associated 
fences,  housings,  enclosures,  and  supporting  structures  shall  be  grounded. 
However,  equipment  which  is  guarded  by  location  and  isolated  from  ground 
need  not  be  grounded.  Additionally,  pole-mounted  distribution  apparatus 
at  a  height  exceeding  8  feet  (2.44  m)  above  ground  or  grade  level  need  not 
be  grounded. 

(51  FR  25318.  July  11.  1986.  as  amended  at  54  FR  24334,  June  7.  1989: 
61  FR5510.  Feb.  13.  1996| 

§1926.405  Wiring  methods,  components, 
and  equipment  for  general  use. 

1 926.405(a)  Wiring  methods.  The  provisions  of  this  paragraph  do  not  apply 
to  conductors  which  form  an  integral  part  of  equipment  such  as  motors, 
controllers,  motor  control  centers  and  like  equipment. 

1926.405(a)(1)  General  requirements — (i)  Electrical  continuity  of  metal 
raceways  and  enclosures.  Metal  raceways,  cable  armor,  and  other  metal 
enclosures  for  conductors  shall  be  metallically  joined  together  into  a  con- 
tinuous electric  conductor  and  shall  be  so  connected  to  all  boxes,  fittings, 
and  cabinets  as  to  provide  effective  electrical  continuity. 

1926.405(a)(1)(H)  Wiring  in  ducts.  No  wiring  systems  of  any  type  shall  be 
installed  in  ducts  used  to  transport  dust,  loose  stock  or  flammable  vapors. 
No  wiring  system  of  any  type  shall  be  installed  in  any  duct  used  for  vapor 
removal  or  in  any  shaft  containing  only  such  ducts. 

1926.405(a)(2)  Temporary  wiring — (i)  Scope.  The  provisions  of  paragraph 
(a)(2)  of  this  section  apply  to  temporary  electrical  power  and  lighting  wir- 
ing methods  which  may  be  of  a  class  less  than  would  be  required  for  a 
permanent  installation.  Except  as  specifically  modified  in  paragraph  (a)(2) 
of  this  section,  all  other  requirements  of  this  subpart  for  permanent  wiring 
shall  apply  to  temporary  wiring  installations.  Temporary  wiring  shall  be 
removed  immediately  upon  completion  of  construction  or  the  purpose  for 
which  the  wiring  was  installed. 

1 926. 405(a)(2)(i i)  General  requirements  for  temporary  wiring — (A)  Feeders 
shall  originate  in  a  distribution  center.  The  conductors  shall  be  run  as 
multiconductor  cord  or  cable  assemblies  or  within  raceways:  or.  where  not 
subject  to  physical  damage,  they  may  be  run  as  open  conductors  on  insu- 
lators not  more  than  10  feet  (3.05  m)  apart. 


1926.405(n)(2)(n|(B)  Branch  .in  nils  shall  originate  In  I   jm.w.i   Outlet  Ol 

paneJboaxd  1  ondui  ton  shall  be  run  as  multlrondiu  tm  ,  oni  ,,1  1  able  as 
semi, iii m  01  opt  11 '  "i M 1  in  tot  'i  '.hail  i»  inn  in  mi  ewaya.  ah  <  nniim  ton 
shall  be  1  mi  iii  ■<  ted  i>\  oven  urrent  devtt  ee  at  theta  ampacity  Run*  of  open 
conductors  shall  be  located  where  the  conductors  will  not  be  subject  to 
physical  damage,  and  the  conducton  shall  be  fastened  al  intervals  not 
ling  10  feel  (3.05  ml.  No  brain  1 1  circuit  conducton  shall  be  laid  on 
the  Hooi  Each  in. mi  h  cin  mt  that  supplies  rei  eptai  lea  01  fixed  equipment 

shall  contain  I  separate  equipment  grounding  conductor  II  the  brain  li 
1  in  nil  is  run  as  open  COTldUl 

1926.405(a)(2)<liMC)  Receptacles  shall  be  ol  the  grounding  type.  Unless  In 

i  Mi,  'i  in  .1  1  omplete  tnetaHii  nu  eway,  eai  h  brani  h  dn  ull  shall  1  ontaln 

a  Separate  equipment  grounding  conductor,  and  all  receptacles  shall  In 

electrically  connected  to  the  grounding  conductor,  Receptacles  lor  uses 

other  than  temporary  lighting  shall  not   be  installed  on  brain  h  1  in  nits 
which  supply  temporary  lighting    Receptacles  shall  not  be  connected  n, 
the  same  ungrounded  conductor  ol  multlwire  Circuits  which  supply  Mi 
porary  lighting 

1926.405(a)(2)(ii)(D)  Disconnecting  switches  or  plug  connectors  shall  be 
installed  to  permit  the  disconnection  of  all  ungrounded  conductors  of  each 
temporary  circuit. 

1926.405(a)(2)(ii)(E)  All  lamps  for  general  illumination  shall  be  protected  from 
accidental  contact  or  breakage.  Metal-case  sockets  shall  be  grounded. 

1 926.405(a)(2)(n)(F)  Temporary  lights  shall  not  be  suspended  by  their  electric 
cords  unless  cords  and  lights  are  designed  for  this  means  of  suspension. 

1926.405(a)(2)(ii)(G)  Portable  electric  lighting  used  in  wet  and/or  other 
conductive  locations,  as  for  example,  drums,  tanks,  and  vessels,  shall  be 
operated  at  1 2  volts  or  less.  However.  1 20-volt  lights  may  be  used  If  protected 
by  a  ground-fault  circuit  interrupter. 

1926.405(a)(2)(ii)(H)  A  box  shall  be  used  wherever  a  change  is  made  to  a 
raceway  system  or  a  cable  system  which  is  metal  clad  or  metal  sheathed. 

1926.405(a)(2)(ii)(l)  Flexible  cords  and  cables  shall  be  protected  from  dam- 
age. Sharp  corners  and  projections  shall  be  avoided.  Flexible  cords  and 
cables  may  pass  through  doorways  or  other  pinch  points.  If  protection  is 
provided  to  avoid  damage. 

1926.405(a)(2)(ii)(J)  Extension  cord  sets  used  with  portable  electric  tools 
and  appliances  shall  be  of  three- wire  type  and  shall  be  designed  for  hard  or 
extra-hard  usage.  Flexible  cords  used  with  temporary  and  portable  lights 
shall  be  designed  for  hard  or  extra-hard  usage. 

NOTE:  The  National  Electrical  Code.  ANSI/NFPA  70.  in  Article  400.  Table 
400-4,  lists  various  types  of  flexible  cords,  some  of  which  are  noted  as  being 
designed  for  hard  or  extra-hard  usage.  Examples  of  these  types  of  flexible 
cords  include  hard  service  cord  (types  S.  ST.  SO.  STO)  and  junior  hard 
service  cord  (types  SJ.  SJO.  SJT.  SJTO). 

1 926.405(a)(2)(iii)  Guarding.  For  temporary  wiring  over  600  volts,  nominal, 
fencing,  barriers,  or  other  effective  means  shall  be  provided  to  prevent  ac- 
cess of  other  than  authorized  and  qualified  personnel. 

1926.405(b)  Cabinets,  boxes,  andfittings.  (1)  Conductors  entering  boxes, 
cabinets,  or  fittings.  Conductors  entering  boxes,  cabinets,  or  fittings  shall 
be  protected  from  abrasion,  and  openings  through  which  conductors  enter 
shall  be  effectively  closed.  Unused  openings  in  cabinets,  boxes,  and  fittings 
shall  also  be  effectively  closed. 

1926.405(b)(2)  Covers  and  canopies.  All  pull  boxes,  junction  boxes,  and 
fittings  shall  be  provided  with  covers.  If  metal  covers  are  used,  they  shall 
be  grounded.  In  energized  installations  each  outlet  box  shall  have  a  cover, 
faceplate,  or  fixture  canopy.  Covers  of  outlet  boxes  having  holes  through 
which  flexible  cord  pendants  pass  shall  be  provided  with  bushings  designed 
for  the  purpose  or  shall  have  smooth,  well-rounded  surfaces  on  which  the 
cords  may  bear. 

1 926.405(b)(3)  Pull  andjunction  boxes  for  systems  over  600  volts,  nominal.  In 
addition  to  other  requirements  in  this  section  for  pull  andjunction  boxes,  the 
following  shall  apply  to  these  boxes  for  systems  over  600  volts,  nominal: 

1926.405(b)(3)(i)  Complete  enclosure.  Boxes  shall  provide  a  complete  en- 
closure for  the  contained  conductors  or  cables. 

1926.405(b)(3)(H)  Couers.  Boxes  shall  be  closed  by  covers  securely  fastened 
in  place.  Underground  box  covers  that  weigh  over  100  pounds  (43.6  kg) 
meet  this  requirement.  Covers  for  boxes  shall  be  permanently  marked  "HIGH 
VOLTAGE."  The  marking  shall  be  on  the  outside  of  the  box  cover  and  shall 
be  readily  visible  and  legible. 
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1 926.405(c)  Knife  switches.  Single  throw  knife  switches  shall  be  so  con- 
nected that  the  blades  are  dead  when  the  switch  is  in  the  open  position. 
Single-throw  knife  switches  shall  be  so  placed  that  gravity  will  not  tend  to 
close  them.  Single-throw  knife  switches  approved  for  use  in  the  inverted 
position  shall  be  provided  with  a  locking  device  that  will  ensure  that 
the  blades  remain  in  the  open  position  when  so  set.  Double-throw  knife 
switches  may  be  mounted  so  that  the  throw  will  be  either  vertical  or  hori- 
zontal. However,  if  the  throw  is  vertical,  a  locking  device  shall  be  provided 
to  ensure  that  the  blades  remain  in  the  open  position  when  so  set. 

1 926.405(d)  Switchboards  and  panelboards.  Switchboards  that  have 
any  exposed  live  parts  shall  be  located  in  permanently  dry  locations  and 
accessible  only  to  qualified  persons.  Panelboards  shall  be  mounted  in 
cabinets,  cutout  boxes,  or  enclosures  designed  for  the  purpose  and  shall 
be  dead  front.  However,  panelboards  other  than  the  dead  front  externally- 
operable  type  are  permitted  where  accessible  only  to  qualified  persons. 
Exposed  blades  of  knife  switches  shall  be  dead  when  open. 

1926.405(e)  Enclosures  for  damp  or  wet  locations  (1)  Cabinets.  Jit- 
tings,  and  boxes.  Cabinets,  cutout  boxes,  fittings,  boxes,  and  panelboard 
enclosures  in  damp  or  wet  locations  shall  be  installed  so  as  to  prevent 
moisture  or  water  from  entering  and  accumulating  within  the  enclosures. 
In  wet  locations  the  enclosures  shall  be  weatherproof. 

1926.405(e)(2)  Switches  and  circuit  breakers.  Switches,  circuit  breakers, 
and  switchboards  installed  in  wet  locations  shall  be  enclosed  in  weath- 
erproof enclosures. 

1926.405(f)  Conductors  for  general  wiring.  All  conductors  used  for 
general  wiring  shall  be  insulated  unless  otherwise  permitted  in  this 
subpart.  The  conductor  insulation  shall  be  of  a  type  that  is  suitable 
for  the  voltage,  operating  temperature,  and  location  of  use.  Insulated 
conductors  shall  be  distinguishable  by  appropriate  color  or  other  means 
as  being  grounded  conductors,  ungrounded  conductors,  or  equipment 
grounding  conductors. 

1926.405(g)  Flexible  cords  and  cables — (1)  Use  of  flexible  cords  and 
cables — (i)  Permitted  uses.  Flexible  cords  and  cables  shall  be  suitable  for 
conditions  of  use  and  location.  Flexible  cords  and  cables  shall  be  used 
only  for: 

1926.405(g)(1)(i)(A)  Pendants: 

1926.405(g)(1)(i)(B)  Wiring  of  fixtures; 

1926.405(g)(1)(i)(C)  Connection  of  portable  lamps  or  appliances: 

1926.405(g)(1)(i)(D)  Elevator  cables: 

1926.405(g)(1)(i)(E)  Wiring  of  cranes  and  hoists; 

1 926.405(g)(1)(i)(F)  Connection  of  stationary  equipment  to  facilitate  their 
frequent  interchange: 

1926.405(g)(1)(i)(G)  Prevention  of  the  transmission  of  noise  or  vibration;  or 

1926.405(g)(1)(i)(H)  Appliances  where  the  fastening  means  and  me- 
chanical connections  are  designed  to  permit  removal  for  maintenance 
and  repair. 

1926.405(g)(1)(ii)  Attachment  plugs  for  cords.  If  used  as  permitted  in 
paragraphs  (g)(l)(i)(C).  (g)(l)(i)(F).  or  (g)(l)(i)(H)  of  this  section,  the  flexible 
cord  shall  be  equipped  with  an  attachment  plug  and  shall  be  energized 
from  a  receptacle  outlet. 

1926.405(g)(1)(iii)  Prohibited  uses.  Unless  necessary  for  a  use  permitted 
in  paragraph  (g)(l)|i)  of  this  section,  flexible  cords  and  cables  shall  not 
be  used: 

1926.405(g)(1)(iii)(A)  As  a  substitute  for  the  fixed  wiring  of  a  structure; 

1926.405(g)(1)(iii)(B)  Where  run  through  holes  in  walls,  ceilings,  or  floors; 

1926.405(g)(1)(iii)(C)  Where  run  through  doorways,  windows,  or  similar 
openings,  except  as  permitted  in  paragraph  (a)(2)(ii)(l)  of  this  section; 

1926.405(g)(1)(iii)(D)  Where  attached  to  building  surfaces;  or 

1926.405(g)(1)(iii)(E)  Where  concealed  behind  building  walls,  ceilings, 
or  floors. 

1926.405(g)(2)  Identification,  splices,  and  terminations — (i)  Identification. 
A  conductor  of  a  flexible  cord  or  cable  that  is  used  as  a  grounded  con- 
ductor or  an  equipment  grounding  conductor  shall  be  distinguishable 
from  other  conductors. 


1926.405(g)(2)(ii)  Marking.  Type  SJ.  SJO.  SJT.  SJTO.  S.  SO.  ST.  and  STO 
cords  shall  not  be  used  unless  durably  marked  on  the  surface  with  the 
type  designation,  size,  and  number  of  conductors. 

1926.405(g)(2)(iii)  Splices.  Flexible  cords  shall  be  used  only  in  continuous 
lengths  without  splice  or  tap.  Hard  service  flexible  cords  No.  12  or  larger 
may  be  repaired  if  spliced  so  that  the  splice  retains  the  insulation,  outer 
sheath  properties,  and  usage  characteristics  of  the  cord  being  spliced. 

1926.405(g)(2)(iv)  Strain  relief.  Flexible  cords  shall  be  connected  to  devices 
and  fittings  so  that  strain  relief  is  provided  which  will  prevent  pull  from 
being  directly  transmitted  to  joints  or  terminal  screws. 

1 926.405(g)(2)(v)  Cords  passing  through  holes.  Flexible  cords  and  cables 
shall  be  protected  by  bushings  or  fittings  where  passing  through  holes 
in  covers,  outlet  boxes,  or  similar  enclosures. 

1926.405(h)  Portable  cables  over  600  volts,  nominal.  Multiconductor 
portable  cable  for  use  in  supplying  power  to  portable  or  mobile  equipment 
at  over  600  volts,  nominal,  shall  consist  of  No.  8  or  larger  conductors 
employing  flexible  stranding.  Cables  operated  at  over  2000  volts  shall 
be  shielded  for  the  purpose  of  confining  the  voltage  stresses  to  the  insu- 
lation. Grounding  conductors  shall  be  provided.  Connectors  for  these 
cables  shall  be  of  a  locking  type  with  provisions  to  prevent  their  opening 
or  closing  while  energized.  Strain  relief  shall  be  provided  at  connections 
and  terminations.  Portable  cables  shall  not  be  operated  with  splices  unless 
the  splices  are  of  the  permanent  molded,  vulcanized,  or  other  equivalent 
type.  Termination  enclosures  shall  be  marked  with  a  high  voltage  hazard 
warning,  and  terminations  shall  be  accessible  only  to  authorized  and 
qualified  personnel. 

1926.405(i)  Fixture  wires — (1)  General.  Fixture  wires  shall  be  suitable 
for  the  voltage,  temperature,  and  location  of  use.  A  fixture  wire  which  is 
used  as  a  grounded  conductor  shall  be  identified. 

1926.405(i)(2)  Uses  permitted.  Fixture  wires  may  be  used: 

1926.405(i)(2)(i)  For  installation  in  lighting,  fixtures  and  in  similar  equip- 
ment where  enclosed  or  protected  and  not  subject  to  bending  or  twisting 
in  use:  or 

1926.405(i)(2)(ii)  For  connecting  lighting  fixtures  to  the  branch-circuit 
conductors  supplying  the  fixtures. 

1926.405(i)(3)  Uses  not  permitted.  Fixture  wires  shall  not  be  used  as 
branch-circuit  conductors  except  as  permitted  for  Class  1  power-limited 
circuits. 

1926.405(j)  Equipment  for  general  use — (1)  Lighting  fixtures,  lamphold- 
ers.  lamps,  and  receptacles — (i)  Live  parts.  Fixtures,  lampholders,  lamps, 
rosettes,  and  receptacles  shall  have  no  live  parts  normally  exposed  to 
employee  contact.  However,  rosettes  and  cleat-type  lampholders  and 
receptacles  located  at  least  8  feet  (2.44  m)  above  the  floor  may  have 
exposed  parts. 

1926.405(j)(1)(ii)  Support.  Fixtures,  lampholders.  rosettes,  and  receptacles 
shall  be  securely  supported.  A  fixture  that  weighs  more  than  6  pounds 
(2.72  kg)  or  exceeds  16  inches  (406  mm)  in  any  dimension  shall  not  be 
supported  by  the  screw  shell  of  a  lampholder. 

1926.405(j)(1)(iii)  Portable  lamps.  Portable  lamps  shall  be  wired  with  flex- 
ible cord  and  an  attachment  plug  of  the  polarized  or  grounding  type. 
If  the  portable  lamp  uses  an  Edison-based  lampholder,  the  grounded 
conductor  shall  be  identified  and  attached  to  the  screw  shell  and  the 
identified  blade  of  the  attachment  plug.  In  addition,  portable  handlamps 
shall  comply  with  the  following: 

1926.405(j)(1)(iii)(A)  Metal  shell,  paperlined  lampholders  shall  not  be  used; 

1 926.405(j)(1  )(iii)(B)  Handlamps  shall  be  equipped  with  a  handle  of  molded 
composition  or  other  insulating  material: 

1926.405(j)(1)(iii)(C)  Handlamps  shall  be  equipped  with  a  substantial 
guard  attached  to  the  lampholder  or  handle; 

1 926.405(j)(1)(iii)(D)  Metallic  guards  shall  be  grounded  by  the  means  of  an 
equipment  grounding  conductor  run  within  the  power  supply  cord. 

1926.405(j)(1)(iv)  Lampholders.  Lampholders  of  the  screw-shell  type  shall 
be  installed  for  use  as  lampholders  only.  Lampholders  installed  in  wet  or 
damp  locations  shall  be  of  the  weatherproof  type. 

1 926.405(j)(1  )(v)  Fixtures.  Fixtures  installed  in  wet  or  damp  locations  shall 
be  identified  for  the  purpose  and  shall  be  installed  so  that  water  cannot 
enter  or  accumulate  in  wireways,  lampholders,  or  other  electrical  parts. 
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Subpart  K — Electrical 


1920.40501(2)  ReotptOt  lM.  ><  mil  ■nun  ■■  in/-.,  mul  mrm  lnm-iif  ;i/ui(s  Iki/is) — (I) 
(  .m/ii;iiiuinm    Rl  ■  ■  -|  ■!.■■  Il  ■ I  I  mini  i  tOTS,  .ind    iii.n  liiinni  plugs  shall 

be  constructed  so  thai  no  receptacle rd  connectoi  will  accept  an  at 

i.  ii  -I  ii  in-ill  plug  with  .i  different  voltage  oi  i  urrenl  rating  than  thai  foi  whli  ii 
the  device  la  Intended,  I  lowever,  -i.'m  ampere T  sioi  receptacle  oi  cord  con 

nector  may  accept  a  15-ampei I nt  plug  ofthe  same  vol  tagi  i 

Ret  eptaclea  t  onnected  to  drculta  having  different  voltages,  frequencies,  or 
types  of  current  (ac  or  dc)  on  the  same  premises  shall  be  of  such  design  that 
the  attachment  plugs  used  on  these  circuits  are  not  Interchangi 

1926.405(j)(2)(ii)  Damp  and  iri'l  (ik  (iltim.v  A  rn  rpl.ii  Ii   Installed  In  .i  wet  oi 

.  iiimi  shall  be  designed  foi  the  location, 

1926.405(j)(3)  Appliances — (i)  Lift' parts.  Appliances,  other  than  those  In 

whirii  the  current  carrying  parts  .it  hiuh  temperatures  are  necessarily  ex 

posed,  shall  have  no  live  parts  normally  exposed  to  employ ntai  I 

1926.405(j)(3)(ii)  Dkiconiucliiiti  means.  A  means  shall  be  provided  to  dis- 
connect each  appliance. 

1926.405(j)(3)(iii)  Rating.  Each  appliance  shall  be  marked  with  Its  rating  In 
volts  and  amperes  or  volts  and  waits. 

1926.40501(4)  Motors.  This  paragraph  applies  to  motors,  motor  Circuits, 
and  controllers. 

1926.405(J)(4)(i)  In  sight  from.  If  specified  that  one  piece  of  equipment  shall 
be  "In  sight  from"  another  piece  of  equipment,  one  shall  be  visible  and  not 
more  than  50  feet  (15.2  m)  from  the  other. 

1 926.405(j)(4)(ii)  Disconnecting  means — (A)  A  disconnecting  means  shall  be 
located  in  sight  from  the  controller  location.  The  controller  disconnecting 
means  for  motor  branch  circuits  over  600  volts,  nominal,  may  be  out  of 
sight  of  the  controller,  if  the  controller  is  marked  with  a  warning  label  giv- 
ing the  location  and  identification  of  the  disconnecting  means  which  is  to 
be  locked  in  the  open  position. 

1926.405(j)(4)(ii)(B)  The  disconnecting  means  shall  disconnect  the  motor 
and  the  controller  from  all  ungrounded  supply  conductors  and  shall  be  so 
designed  that  no  pole  can  be  operated  independently. 

1926.4O50)(4)(ii)(C)  If  a  motor  and  the  driven  machinery  are  not  in  sight 
from  the  controller  location,  the  installation  shall  comply  with  one  of  the 
following  conditions: 

1 926.4O50)(4)(ii)(C)(  1 )  The  controller  disconnecting  means  shall  be  capable 
of  being  locked  in  the  open  position. 

1  926.4O50)(4)(ii)(C)(2,l  A  manually  operable  switch  that  will  disconnect 
the  motor  from  its  source  of  supply  shall  be  placed  in  sight  from  the  mo- 
tor location. 

1 926.4O50)(4)(ii)(D)  The  disconnecting  means  shall  plainly  indicate  whether 
it  is  in  the  open  (off)  or  closed  (on)  position. 

1926.4O50)(4)(ii)(E)  The  disconnecting  means  shall  be  readily  accessible. 
If  more  than  one  disconnect  is  provided  for  the  same  equipment,  only  one 
need  be  readily  accessible. 

1926.405(j)(4)(ii)(F)  An  individual  disconnecting  means  shall  be  provided 
for  each  motor,  but  a  single  disconnecting  means  may  be  used  for  a  group 
of  motors  under  any  one  of  the  following  condiUons: 

1926.405(j)(4)(ii)(F)|fJ  If  a  number  of  motors  drive  special  parts  of  a  single 
machine  or  piece  of  apparatus,  such  as  a  metal  or  woodworking  machine, 
crane,  or  hoist; 

1926.405(j)(4)(ii)(F)f2J  If  a  group  of  motors  is  under  the  protection  of  one 
set  of  branch-circuit  protective  devices;  or 

1926.4O50)(4)(ii)(F)(3^  If  a  group  of  motors  is  in  a  single  room  in  sight  from 
the  location  of  the  disconnecting  means. 

1926.4O50)(4)(iii)  Motor  overload,  short-circuit,  and  ground-fault  protection. 
Motors,  motor-control  apparatus,  and  motor  branch-circuit  conductors 
shall  be  protected  against  overheating  due  to  motor  overloads  or  failure  to 
start,  and  against  short-circuits  or  ground  faults.  These  provisions  do  not 
require  overload  protection  that  will  stop  a  motor  where  a  shutdown  is  likely 
to  introduce  additional  or  increased  hazards,  as  in  the  case  of  fire  pumps, 
or  where  continued  operation  of  a  motor  is  necessary  for  a  safe  shutdown 
of  equipment  or  process  and  motor  overload  sensing  devices  are  connected 
to  a  supervised  alarm. 

1 926.405(j)(4)(iv)  Protection  of  live  parts — all  voltages — (A)  Stationary  motors 
having  commutators,  collectors,  and  brush  rigging  located  inside  of  motor 
end  brackets  and  not  conductively  connected  to  supply  circuits  operating 


at  mora  than  ISO  ™iii  to  ground  need  not  have  such  parts  guard 

live  parts  ol  motors  end  controllers  operating  at  50  volts  or  more 
between  terminals  sinii  be  guarded  .lu.iinsi  aoddentaj  contact  by  any  of 
the  following: 
i926.4O50)(4)(iv)(A)frj  By  Installation  In  ■  room  n  enclosure  thai  is  ac- 

ri-ssllili   i,nK  111  i|uallllcd  pel  sons; 

1926.4O50)(4)(iv)(A)f2;  By  Installation  on  ,i  balcony,  gallery,  or  platform.  SO 
I  mil  arranged  ;is  In  exclude  unqualified  |  mi  si  ins,  or 

1926.4O50)(4)(iv)(Atf3;  By  elevation  8  feel  (2.44  m)  or  more  above  the  floor. 

1926.4O50)(4)(iv)(B)  Where  live  parts  of  motors  or  controllers  operating  .ii 
over  150  volts  to  ground  arc  guarded  against  aci  Idi-nlal  contact  only  by 
location,  and  where  adjustment  01  other  attendance  iii. iv  be  necessary 
during  the  operation  of  the  apparatus,  insulating  mats  or  platforms  shall 
be  provided  so  that  the  attendant  cannot  readily  touch  live  parts  unless 
standing  on  the  mats  or  platforms. 

1 926.405(j)(5)  Transformers — (I)  Application.  The  following  paragraphs  cover 
the  installation  of  all  transformers,  except: 

1926.405(j)(5)(i)(A)  Current  transformers; 

1926.4O50)(5)(i)(B)  Dry-type  transformers  Installed  as  a  component  part 
of  other  apparatus; 

1926.405(j)(5)(i)(C)  Transformers  which  are  an  Integral  part  of  an  X-ray. 
high  frequency,  or  electrostatic-coating  apparatus: 

1926.4O50)(5)(i)(D)  Transformers  used  with  Class  2  and  Class  3  circuits, 
sign  and  outline  ltghting.  electric  discharge  lighting,  and  power-limited 
fire-protective  signaling  circuits. 

1926.4O50)(5)(ii)  Operating  voltage.  The  operaUng  voltage  of  exposed  live 
parts  of  transformer  Installations  shall  be  indicated  by  warning  signs  or 
visible  markings  on  the  equipment  or  structure. 

1926.405(j)(5)(iii)  Transformers  over  35  kV.  Dry-type,  high  fire  point  liquid- 
insulated,  and  askarel-insulated  transformers  installed  indoors  and  rated 
over  35  kV  shall  be  in  a  vault. 

1926.405(j)(5)(iv)  Oil-insulated  transformers.  If  they  present  a  fire  hazard  to 
employees,  oil-insulated  transformers  installed  indoors  shall  be  in  a  vault. 

1926.4O50)(5)(v)  Fire  protection.  Combustible  material,  combustible  build- 
ings and  parts  of  buildings,  fire  escapes,  and  door  and  window  openings  shall 
be  safeguarded  from  fires  which  may  originate  in  oil-insulated  transformers 
attached  to  or  adjacent  to  a  building  or  combustible  material. 

1926.405(j)(5)(vi)  Transformer  vaults.  Transformer  vaults  shall  be  con- 
structed so  as  to  contain  fire  and  combustible  liquids  within  the  vault  and 
to  prevent  unauthorized  access.  Locks  and  latches  shall  be  so  arranged 
that  a  vault  door  can  be  readily  opened  from  the  inside. 

1926.405(j)(5)(vii)  Pipes  and  ducts.  Any  pipe  or  duct  system  foreign  to  the 
vault  installation  shall  not  enter  or  pass  through  a  transformer  vault. 

1926.4O50')(5)(viii)  Material  storage.  Materials  shall  not  be  stored  in  trans- 
former vaults. 

1926.40501(6)  Capacitors — (i)  Drainage  of  stored  charge.  All  capacitors. 
except  surge  capacitors  or  capacitors  included  as  a  component  part  of 
other  apparatus,  shall  be  provided  with  an  automatic  means  of  draining 
the  stored  charge  and  maintaining  the  discharged  state  after  the  capacitor 
is  disconnected  from  its  source  of  supply. 

1926.405(j)(6)(ii)  Over  600  volts.  Capacitors  rated  over  600  volts,  nominal, 
shall  comply  with  the  following  addiUonal  requirements: 

1 926.4O50)(6)(i  i)(A)  Isolating  or  disconnecting  switches  (with  no  interrupting 
rating)  shall  be  interlocked  with  the  load  interrupting  device  or  shall  be 
provided  with  prominently  displayed  caution  signs  to  prevent  switching 
load  current. 

1926.405(j)(6)(ii)(B)  For  series  capacitors  the  proper  switching  shall  be  as- 
sured by  use  of  at  least  one  of  the  following: 

1926.4O50)(6)(ii)(B)ft;  Mechanically  sequenced  isolating  and  bypass 
switches. 

1926.405(j)(6)(ii)(B)(2J  Interlocks,  or 

1926.405(j)(6)(ii)(B)f3;  Switching  procedure  prominently  displayed  at  the 
switching  location. 

[51  FR  25318.  July  11,  1986.  as  amended  at  61  FR  5510.  Feb.  13.  1996] 
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§1926.406  Specific  purpose  equipment 
and  installations. 

1926.406(a)  Cranes  and  hoists.  This  paragraph  applies  to  the  instal- 
lation of  electric  equipment  and  wiring  used  in  connection  with  cranes, 
monorail  hoists,  hoists,  and  all  runways. 

1926.406(a)(1)  Disconnecting  means — (i)  Runway  conductor  disconnecting 
means.  A  readily  accessible  disconnecting  means  shall  be  provided  be- 
tween the  runway  contact  conductors  and  the  power  supply. 

1926.406(a)(1)(ii)  Disconnecting  means  for  cranes  and  monorail  hoists.  A 
disconnecting  means,  capable  of  being  locked  in  the  open  position,  shall 
be  provided  In  the  leads  from  the  runway  contact  conductors  or  other 
power  supply  on  any  crane  or  monorail  hoist. 

1926.406(a)(1)(ii)(A)  If  this  additional  disconnecting  means  is  not  readily 
accessible  from  the  crane  or  monorail  hoist  operating  station,  means 
shall  be  provided  at  the  operating  station  to  open  the  power  circuit  to  all 
motors  of  the  crane  or  monorail  hoist. 

1926.406(a)(1)(ii)(B)  The  additional  disconnect  may  be  omitted  if  a 
monorail  hoist  or  hand-propelled  crane  bridge  installation  meets  all 
of  the  following: 

1926.406(a)(1)(ii)(B)(  1)  The  unit  is  floor  controlled; 

1926.406(a)(1)(ii)(B)(2;  The  unit  is  within  view  of  the  power  supply  dis- 
connecting means:  and 

1926.406(a)(1)(ii)(B)(3;  No  fixed  work  platform  has  been  provided  for 
servicing  the  unit. 

1926.406(a)(2)  Control  A  limit  switch  or  other  device  shall  be  provided 
to  prevent  the  load  block  from  passing  the  safe  upper  limit  of  travel  of 
any  hoisting  mechanism. 

1 926.406(a)(3)  Clearance.  The  dimension  of  the  working  space  in  the  direc- 
tion of  access  to  live  parts  which  may  require  examination,  adjustment, 
servicing,  or  maintenance  while  alive  shall  be  a  minimum  of  2  feet  6 
inches  (762  mm).  Where  controls  are  enclosed  in  cabinets,  the  door(s) 
shall  open  at  least  90  degrees  or  be  removable,  or  the  installation  shall 
provide  equivalent  access. 

1926.406(a)(4)  Grounding.  All  exposed  metal  parts  of  cranes,  monorail  hoists, 
hoists  and  accessories  including  pendant  controls  shall  be  metallically  joined 
together  into  a  continuous  electrical  conductor  so  that  the  entire  crane  or 
hoist  will  be  grounded  in  accordance  with  §  1926.404(f).  Moving  parts,  other 
than  removable  accessories  or  attachments,  having  metal-to-metal  bear- 
ing surfaces  shall  be  considered  to  be  electrically  connected  to  each  other 
through  the  bearing  surfaces  for  grounding  purposes.  The  trolley  frame  and 
bridge  frame  shall  be  considered  as  electrically  grounded  through  the  bridge 
and  trolley  wheels  and  its  respective  tracks  unless  conditions  such  as  paint 
or  other  insulating  materials  prevent  reliable  metal-to-metal  contact.  In  this 
case  a  separate  bonding  conductor  shall  be  provided. 

1926.406(b)  Elevators,  escalators,  and  moving  walks — (1)  Discon- 
necting means.  Elevators,  escalators,  and  moving  walks  shall  have  a  single 
means  for  disconnecting  all  ungrounded  main  power  supply  conductors 
for  each  unit. 

1 926.406(b)(2)  Control  panels.  If  control  panels  are  not  located  in  the 
same  space  as  the  drive  machine,  they  shall  be  located  in  cabinets  with 
doors  or  panels  capable  of  being  locked  closed. 

1926.406(c)  Electric  welders — disconnecting  means — (1)  Motor-gen- 
erator. AC  transformer,  and  DC  rectifier  arc  welders.  A  disconnecting  means 
shall  be  provided  in  the  supply  circuit  for  each  motor -generator  arc  welder, 
and  for  each  AC  transformer  and  DC  rectifier  arc  welder  which  is  not 
equipped  with  a  disconnect  mounted  as  an  integral  part  of  the  welder. 

1 926.406(c)(2)  Resistance  welders.  A  switch  or  circuit  breaker  shall  be 
provided  by  which  each  resistance  welder  and  its  control  equipment  can 
be  isolated  from  the  supply  circuit.  The  ampere  rating  of  this  disconnecting 
means  shall  not  be  less  than  the  supply  conductor  ampacity. 

1926.406(d)  X-Ray  equipment— {1)  Disconnecting  means— (i)  General  A 
disconnecting  means  shall  be  provided  in  the  supply  circuit.  The  discon- 
necting means  shall  be  operable  from  a  location  readily  accessible  from 
the  X-ray  control.  For  equipment  connected  to  a  120-volt  branch  circuit  of 
30  amperes  or  less,  a  grounding-type  attachment  plug  cap  and  receptacle 
of  proper  rating  may  serve  as  a  disconnecting  means. 

1926.406(d)(1)(ii)  More  than  one  piece  of  equipment.  If  more  than  one 
piece  of  equipment  is  operated  from  the  same  high-voltage  circuit,  each 


piece  or  each  group  of  equipment  as  a  unit  shall  be  provided  with  a  high- 
voltage  switch  or  equivalent  disconnecting  means.  This  disconnecting 
means  shall  be  constructed,  enclosed,  or  located  so  as  to  avoid  contact 
by  employees  with  its  live  parts. 

1 926.406(d)(2)  Control — Radiographic  and  fluoroscopic  types.  Radiographic 
and  fluoroscopic-type  equipment  shall  be  effectively  enclosed  or  shall 
have  interlocks  that  deenergize  the  equipment  automatically  to  prevent 
ready  access  to  live  current-carrying  parts. 

§1926.407  Hazardous  (classified)  locations. 

1926.407(a)  Scope.  This  section  sets  forth  requirements  for  electric 
equipment  and  wiring  in  locations  which  are  classified  depending  on 
the  properties  of  the  flammable  vapors,  liquids  or  gases,  or  combustible 
dusts  or  fibers  which  may  be  present  therein  and  the  likelihood  that  a 
flammable  or  combustible  concentration  or  quantity  is  present.  Each 
room,  section  or  area  shall  be  considered  individually  in  determining 
its  classification.  These  hazardous  (classified)  locations  are  assigned  six 
designations  as  follows: 

Class  I.  Division  1 

Class  I.  Division  2 

Class  II,  Division  1 

Class  II.  Division  2 

Class  III,  Division  1 

Class  III.  Division  2 

For  definitions  of  these  locations  see  §1926.449.  All  applicable  require- 
ments in  this  subpart  apply  to  all  hazardous  (classified)  locations,  unless 
modified  by  provisions  of  this  section. 

1926.407(b)  Electrical  installations.  Equipment,  wiring  methods,  and 
installations  of  equipment  in  hazardous  (classified)  locations  shall  be 
approved  as  intrinsically  safe  or  approved  for  the  hazardous  (classified) 
location  or  safe  for  the  hazardous  (classified)  location.  Requirements  for 
each  of  these  options  are  as  follows: 

1926.407(b)(1)  Intrinsically  safe.  Equipment  and  associated  wiring  ap- 
proved as  intrinsically  safe  is  permitted  in  any  hazardous  (classified) 
location  included  in  its  listing  or  labeling. 

1 926.407(b)(2)  Approvedfor  the  hazardous  (classified)  location — (i)  General 
Equipment  shall  be  approved  not  only  for  the  class  of  location  but  also 
for  the  ignitible  or  combustible  properties  of  the  specific  gas.  vapor,  dust, 
or  fiber  that  will  be  present. 

NOTE:  NFPA  70.  the  National  Electrical  Code,  lists  or  defines  hazardous 
gases,  vapors,  and  dusts  by  "Groups"  characterized  by  their  ignitible  or 
combustible  properties. 

1 926.407(b)(2)(H)  Marking.  Equipment  shall  not  be  used  unless  it  is  marked 
to  show  the  class,  group,  and  operating  temperature  or  temperature  range, 
based  on  operation  in  a  40-degree  C  ambient,  for  which  it  is  approved. 
The  temperature  marking  shall  not  exceed  the  ignition  temperature  of  the 
specific  gas.  vapor,  or  dust  to  be  encountered.  However,  the  following  pro- 
visions modify  this  marking  requirement  for  specific  equipment: 

1926. 407 (b)(2)(ii)(A)  Equipment  of  the  non-heat-producing  type  (such  as 
junction  boxes,  conduit,  and  fitting)  and  equipment  of  the  heat-producing 
type  having  a  maximum  temperature  of  not  more  than  100  °C  (212  °F) 
need  not  have  a  marked  operating  temperature  or  temperature  range. 

1926.407(b)(2)(ii)(B)  Fixed  lighting  fixtures  marked  for  use  only  in  Class  I, 
Division  2  locations  need  not  be  marked  to  indicate  the  group. 

1926.407(b)(2)(ii)(C)  Fixed  general-purpose  equipment  in  Class  I  loca- 
tions, other  than  lighting  fixtures,  which  is  acceptable  for  use  in  Class  I, 
Division  2  locations  need  not  be  marked  with  the  class,  group,  division, 
or  operating  temperature. 

1926.407(b)(2)(ii)(D)  Fixed  dust-tight  equipment,  other  than  lighting 
fixtures,  which  is  acceptable  for  use  in  Class  II,  Division  2  and  Class  III 
locations  need  not  be  marked  with  the  class,  group,  division,  or  operat- 
ing temperature. 

1926.407(b)(3)  Safe  for  the  hazardous  (classified)  location.  Equipment 
which  is  safe  for  the  location  shall  be  of  a  type  and  design  which  the 
employer  demonstrates  will  provide  protection  from  the  hazards  aris- 
ing from  the  combustibility  and  flammability  of  vapors,  liquids,  gases, 
dusts,  or  fibers. 
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Subpart  K — Electrical 


NOTE:  I  he  Niiliini.il  h  In  trlcal  Code.  NKI'A  70.  contain!  guulrliii.-s  lor  de- 
termining the  type i  design  oi  equipment  and  Installations  which  will 

iiiiti  ihis  requirement  rhe  guideline!  of  thl!  document  iddraai  electrli 
wiring,  equipment,  tnd  systems  installed  In  hazardous  (claaalned)  locaUone 
and  contain  speclfli  provlalone  foi  the  following:  wiring  methods,  wiring 

connections,  c luctoi  Insulation,  flexible  cords,  sealing  and  dralnagi 

transformers,  capacitors,  suite  ins.  circuit  breakers,  fuses,  motm  control 
ins.  receptacles,  attachment  plugs,  meters,  relays,  Instruments,  resistors, 
generators,  motors,  lighting  Oxtures,  storage  battery  charging  equipment 

electric  cranes,  electric  hoists  and  slmllai   equipment,  Utilization  equip 

tnent,  signaling  systems,  alarm  systems,  remote  control  systems,  local 
loud  speaker  and  communication  systems,  ventilation  piping,  live  parts, 
lightning  surge  protection,  and  grounding.  Compliance  with  these  guide- 
lines will  constitute  one  means,  but  not  the  only  means,  of  rompli.nn  t 
with  Ihis  paragraph 

1926.407(c)  Conduits.  All  conduits  shall  be  threaded  and  shall  be  made 
wrench-tight.  Where  It  Is  impractical  to  make  a  threaded  Joint  tight,  a  bond- 
ing lumper  shall  be  utilized. 

|51  FR  25318.  July  11.  1986.  as  amended  at  61  FR  5510.  Feb.  13,  1996| 

§1926.408  Special  systems. 

1926.408(a)  Systems  over  600  volts,  nominal.  Paragraphs  (a)(  1)  through 
(a)(4)  of  this  section  contain  general  requirements  for  all  circuits  and  equip- 
ment operated  at  over  600  volts. 

1926.408(a)(1)  Wiring  methods  for  fixed  installations — (i)  Above  ground. 
Above-ground  conductors  shall  be  Installed  in  rigid  metal  conduit.  In 
intermediate  metal  conduit,  in  cable  trays,  in  cablebus.  In  other  suitable 
raceways,  or  as  open  runs  of  metal-clad  cable  designed  for  the  use  and 
purpose.  However,  open  runs  of  non-metalllc-sheathed  cable  or  of  bare 
conductors  or  busbars  may  be  installed  in  locations  which  are  accessible 
only  to  qualified  persons.  Metallic  shielding  components,  such  as  tapes, 
wires,  or  braids  for  conductors,  shall  be  grounded.  Open  runs  of  insulated 
wires  and  cables  having  a  bare  lead  sheath  or  a  braided  outer  covering 
shall  be  supported  in  a  manner  designed  to  prevent  physical  damage  to 
the  braid  or  sheath. 

1926.408(a)(1)(H)  Installations  emerging  from  the  ground.  Conductors  emerg- 
ing from  the  ground  shall  be  enclosed  in  raceways.  Raceways  installed 
on  poles  shall  be  of  rigid  metal  conduit,  intermediate  metal  conduit.  PVC 
schedule  80  or  equivalent  extending  from  the  ground  line  up  to  a  point  8 
feet  (2.44  m)  above  finished  grade.  Conductors  entering  a  building  shall  be 
protected  by  an  enclosure  from  the  ground  line  to  the  point  of  entrance. 
Metallic  enclosures  shall  be  grounded. 

1 926.408(a)(2)  Interrupting  and  isolating  devices — (i)  Circuit  breakers.  Circuit 
breakers  located  indoors  shall  consist  of  metal-enclosed  or  fire-resistant. 
cell-mounted  units.  In  locations  accessible  only  to  qualified  personnel,  open 
mounting  of  circuit  breakers  is  permitted.  A  means  of  indicating  the  open 
and  closed  position  of  circuit  breakers  shall  be  provided. 

1926.408(a)(2)(H)  Fused  cutouts.  Fused  cutouts  installed  in  buildings  or 
transformer  vaults  shall  be  of  a  type  identified  for  the  purpose.  They  shall 
be  readily  accessible  for  fuse  replacement. 

1926.408(a)(2)(iii)  Equipment  isolating  means.  A  means  shall  be  provided 
to  completely  isolate  equipment  for  inspection  and  repairs.  Isolating  means 
which  are  not  designed  to  interrupt  the  load  current  of  the  circuit  shall  be 
either  interlocked  with  a  circuit  interrupter  or  provided  with  a  sign  warning 
against  opening  them  under  load. 

1926.408(a)(3)  Mobile  and  portable  equipment — (i)  Power  cable  connections 
to  mobile  machines.  A  metallic  enclosure  shall  be  provided  on  the  mobile 
machine  for  enclosing  the  terminals  of  the  power  cable.  The  enclosure  shall 
include  provisions  for  a  solid  connection  for  the  ground  wire(s)  terminal 
to  ground  effectively  the  machine  frame.  The  method  of  cable  termination 
used  shall  prevent  any  strain  or  pull  on  the  cable  from  stressing  the  elec- 
trical connections.  The  enclosure  shall  have  provision  for  locking  so  only 
authorized  qualified  persons  may  open  it  and  shall  be  marked  with  a  sign 
warning  of  the  presence  of  energized  parts. 

1926.408(a)(3)(H)  Guarding  live  parts.  All  energized  switching  and  control 
parts  shall  be  enclosed  in  effectively  grounded  metal  cabinets  or  enclosures. 
Circuit  breakers  and  protective  equipment  shall  have  the  operating  means 
projecting  through  the  metal  cabinet  or  enclosure  so  these  units  can  be 
reset  without  locked  doors  being  opened.  Enclosures  and  metal  cabinets 
shall  be  locked  so  that  only  authorized  qualified  persons  have  access  and 
shall  be  marked  with  a  sign  warning  of  the  presence  of  energized  parts. 


(  nlln  loi  ring  sSBrmhHf  OB  revolving  type  nun  hlncs  (shovels,  draglines, 

etc.)  shall  be  guarded, 

1926.408(a)(4)  Tunnel  InstaOaaonj  (i)  AppffoaaOn  rhe  provisions  ot  this 
paragraph  .i|>i>iv  to  Installation  and  use  oi  high  voltage  puwej  distribution 

.mil  utilization  equlpmenl  whli  h  is  ,isso<  i.iinl  with  tunnels  and  whir  h  is 

portable  and/or  mobile,  such  as  substations,  trailers,  <  .us.  mobile  shov 
els.  draglines,  hoists,  drills,  dredges,  compressors,  pumps,  conveyors,  and 
underground  en  avators 

1926.408(a)(4)(H)  Conductors.  Conductors  In  tunnels  shall  be  Inst.illi -d  in 
one  or  more  of  the  following: 

1926.408(a)(4)(ii)(A)  Metal  conduit  or  other  metal  raceway. 

1926.408(a)(4)(ii)(B)Type  MC  cable,  or 

l926.408(a)(4)(li)(C)  Other  suitable  multlconductor  cable. 

Conductors  shall  also  be  so  located  or  guarded  as  to  protect  them  from  physi- 
cal damage.  Multiconductor  portable  cable  may  supply  mobile  equipment. 
An  equipment  grounding  conductor  shall  be  run  with  circuit  conductors 
Inside  the  metal  raceway  or  Inside  the  multlconductor  cable  Jacket.  The 
equipment  grounding  conductor  may  be  Insulated  or  bare. 

1926.408(a)(4)(iii)  Guarding  live  parts.  Bare  terminals  of  transformers, 
switches,  motor  controllers,  and  other  equipment  shall  be  enclosed  to 
prevent  accidental  contact  with  energized  parts.  Enclosures  for  use  in 
tunnels  shall  be  drip-proof,  weatherproof,  or  submersible  as  required  by 
the  environmental  conditions. 

1926.408(a)(4)(iv)  Disconnecting  means.  A  disconnecting  means  that  si- 
multaneously opens  all  ungrounded  conductors  shall  be  installed  at  each 
transformer  or  motor  location. 

1 926.408(a)(4)(v)  Grounding  and  bonding.  All  nonenerglzed  metal  parts  of 
electric  equipment  and  metal  raceways  and  cable  sheaths  shall  be  grounded 
and  bonded  to  all  metal  pipes  and  rails  at  the  portal  and  at  Intervals  not 
exceeding  1000  feet  (305  m)  throughout  the  tunnel. 

1926.408(b)  Class  1,  Class  2,  and  Class  3  remote  control,  signaling, 
and  power-limited  circuits — (1)  Classification.  Class  1 .  Class  2.  or  Class 
3  remote  control,  signaling,  or  power-limited  circuits  are  characterized  by 
their  usage  and  electrical  power  limitation  which  differentiates  them  from 
light  and  power  circuits.  These  circuits  are  classified  in  accordance  with 
their  respective  voltage  and  power  limitations  as  summarized  in  paragraphs 
(b)(l)(i)  through  (b)(l)(iii)  of  this  section. 

1926.408(b)(1)(i)  Class  1  circuits— <A)  A  Class  1  power-limited  circuit  is 
supplied  from  a  source  having  a  rated  output  of  not  more  than  30  volts 
and  1000  volt-amperes. 

1926.408(b)(1)(i)(B)  A  Class  1  remote  control  circuit  or  a  Class  1  signaling 
circuit  has  a  voltage  which  does  not  exceed  600  volts:  however,  the  power 
output  of  the  source  need  not  be  limited. 

1926.408(b)(1)(H)  Class  2  and  Class  3  circuits— [A)  Power  for  Class  2 
and  Class  3  circuits  is  limited  either  inherently  (in  which  no  overcurrent 
protection  is  required)  or  by  a  combination  of  a  power  source  and  over- 
current  protection. 

1926.408(b)(1)(ii)(B)  The  maximum  circuit  voltage  is  150  volts  AC  or  DC 
for  a  Class  2  inherently  limited  power  source,  and  100  volts  AC  or  DC  for 
a  Class  3  inherently  limited  power  source. 

1926.408(b)(1)(ii)(C)  The  maximum  circuit  voltage  is  30  volts  AC  and  60 
volts  DC  for  a  Class  2  power  source  limited  by  overcurrent  protection, 
and  150  volts  AC  or  DC  for  a  Class  3  power  source  limited  by  overcurrent 
protection. 

1 926.408(b)(1  )(iii)  Application.  The  maximum  circuit  voltages  in  paragraphs 
(b)(l)(t)  and  (b)(l)(ii)  of  this  section  apply  to  sinusoidal  AC  or  continuous  DC 
power  sources,  and  where  wet  contact  occurrence  is  not  likely. 

1926.408(b)(2)  Marking.  A  Class  2  or  Class  3  power  supply  unit  shall  not 
be  used  unless  it  is  durably  marked  where  plainly  \isible  to  indicate  the 
class  of  supply  and  its  electrical  rating. 

1926.408(c)  Communications  systems — (1)  Scope.  These  provisions  for 
communication  systems  apply  to  such  systems  as  central-station-connected 
and  non-central-station-connected  telephone  circuits,  radio  receiving  and 
transmitting  equipment,  and  outside  wiring  for  fire  and  burglar  alarm,  and 
similar  central  station  systems.  These  installations  need  not  comply  with 
the  provisions  of  §§1926.403  through  1926.408(b).  except  §1926.404(c)(l)(ii) 
and  §1926.407. 
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1 926.408(c)(2)  Protective  devices — (i)  Circuits  exposed  to  power  conductors. 
Communication  circuits  so  located  as  to  be  exposed  to  accidental  contact 
with  light  or  power  conductors  operating  at  over  300  volts  shall  have  each 
circuit  so  exposed  provided  with  an  approved  protector. 

1926.408(c)(2)(ii)  Antenna  lead-ins.  Each  conductor  of  a  lead-in  from  an 
outdoor  antenna  shall  be  provided  with  an  antenna  discharge  unit  or  other 
means  that  will  drain  static  charges  from  the  antenna  system. 

1 926.408(c)(3)  Conductor  location — (i)  Outside  of  buildings — (A)  Receiving 
distribution  lead-in  or  aerial-drop  cables  attached  to  buildings  and  lead- 
in  conductors  to  radio  transmitters  shall  be  so  installed  as  to  avoid  the 
possibility  of  accidental  contact  with  electric  light  or  power  conductors. 

1 926.408(c)(3)(i)(B)  The  clearance  between  lead-in  conductors  and  any 
lightning  protection  conductors  shall  not  be  less  than  6  feet  (1.83  m). 

1926.408(c)(3)(H)  On  poles.  Where  practicable,  communication  conductors 
on  poles  shall  be  located  below  the  light  or  power  conductors.  Commu- 
nications conductors  shall  not  be  attached  to  a  crossarm  that  carries 
light  or  power  conductors. 

1926.408(c)(3)(iii)  Inside  of  buildings.  Indoor  antennas,  lead-ins.  and  other 
communication  conductors  attached  as  open  conductors  to  the  inside  of 
buildings  shall  be  located  at  least  2  inches  (50.8  mm)  from  conductors 
of  any  light  or  power  or  Class  1  circuits  unless  a  special  and  equally 
protective  method  of  conductor  separation  is  employed. 

1926.408(c)(4)  Equipment  location.  Outdoor  metal  structures  supporting 
antennas,  as  well  as  self-supporting  antennas  such  as  vertical  rods  or 
dipole  structures,  shall  be  located  as  far  away  from  overhead  conductors 
of  electric  light  and  power  circuits  of  over  1 50  volts  to  ground  as  necessary 
to  avoid  the  possibility  of  the  antenna  or  structure  falling  into  or  making 
accidental  contact  with  such  circuits. 

1926.408(c)(5)  Grounding — (i)  Lead-in  conductors.  If  exposed  to  contact 
with  electric  light  or  power  conductors,  the  metal  sheath  of  aerial  cables 
entering  buildings  shall  be  grounded  or  shall  be  interrupted  close  to  the 
entrance  to  the  building  by  an  insulating  joint  or  equivalent  device.  Where 
protective  devices  are  used,  they  shall  be  grounded. 

1926.408(c)(5)(ii)  Antenna  structures.  Masts  and  metal  structures  sup- 
porting antennas  shall  be  permanently  and  effectively  grounded  without 
splice  or  connection  in  the  grounding  conductor. 

1926.408(c)(5)(iii)  Equipment  enclosures.  Transmitters  shall  be  enclosed  in 
a  metal  frame  or  grill  or  separated  from  the  operating  space  by  a  barrier, 
all  metallic  parts  of  which  are  effectively  connected  to  ground.  All  external 
metal  handles  and  controls  accessible  to  the  operating  personnel  shall 
be  effectively  grounded.  Unpowered  equipment  and  enclosures  shall  be 
considered  grounded  where  connected  to  an  attached  coaxial  cable  with 
an  effectively  grounded  metallic  shield. 

[51  FR  25318.  July  11.  1986.  as  amended  at  61  FR  5510.  Feb.  13.  1996] 
§§1926.409—1926.415  [Reserved]. 

Safety-Related  Work  Practices 
§1926.416  General  requirements. 

1926.416(a)  Protection  of  employees — (1)  No  employer  shall  permit 
an  employee  to  work  in  such  proximity  to  any  part  of  an  electric  power 
circuit  that  the  employee  could  contact  the  electric  power  circuit  in  the 
course  of  work,  unless  the  employee  is  protected  against  electric  shock 
by  deenergizing  the  circuit  and  grounding  it  or  by  guarding  it  effectively 
by  insulation  or  other  means. 

1926.416(a)(2)  In  work  areas  where  the  exact  location  of  underground 
electric  powerlines  is  unknown,  employees  using  jack-hammers,  bars, 
or  other  hand  tools  which  may  contact  a  line  shall  be  provided  with  in- 
sulated protective  gloves. 

1926.416(a)(3)  Before  work  is  begun  the  employer  shall  ascertain  by 
inquiry  or  direct  observation,  or  by  instruments,  whether  any  part  of  an 
energized  electric  power  circuit,  exposed  or  concealed,  is  so  located  that 
the  performance  of  the  work  may  bring  any  person,  tool,  or  machine  into 
physical  or  electrical  contact  with  the  electric  power  circuit.  The  employer 
shall  post  and  maintain  proper  warning  signs  where  such  a  circuit  exists. 
The  employer  shall  advise  employees  of  the  location  of  such  lines,  the 
hazards  involved,  and  the  protective  measures  to  be  taken. 


1 926.41 6(b)  Passageways  and  open  spaces — (1 )  Barriers  or  other  means 
of  guarding  shall  be  provided  to  ensure  that  workspace  for  electrical  equip- 
ment will  not  be  used  as  a  passageway  during  periods  when  energized 
parts  of  electrical  equipment  are  exposed. 

1926.416(b)(2)  Working  spaces,  walkways,  and  similar  locations  shall  be 
kept  clear  of  cords  so  as  not  to  create  a  hazard  to  employees. 

1 926.41 6(c)  Load  ratings.  In  existing  installations,  no  changes  in  circuit 
protection  shall  be  made  to  increase  the  load  in  excess  of  the  load  rating 
of  the  circuit  wiring. 

1926.416(d)  Fuses.  When  fuses  are  installed  or  removed  with  one  or 
both  terminals  energized,  special  tools  insulated  for  the  voltage  shall 
be  used. 

1 926.41 6(e)  Cords  and  cables.  (1 )  Worn  or  frayed  electric  cords  or  cables 
shall  not  be  used. 

1926.416(e)(2)  Extension  cords  shall  not  be  fastened  with  staples,  hung 
from  nails,  or  suspended  by  wire. 

(44  FR  8577.  Feb.  9,  1979:  44  FR  20940,  Apr.  6.  1979,  as  amended  at 
55  FR  42328,  Oct.  18.  1990:  58  FR  35179.  June  30,  1993:  61  FR  9251. 
Mar.  7.  1996:  61  FR  41738.  Aug.  12.  1996] 

§1926.417  Lockout  and  tagging  of  circuits. 

1926.417(a)  Controls.  Controls  that  are  to  be  deactivated  during  the 
course  of  work  on  energized  or  deenergized  equipment  or  circuits  shall 
be  tagged. 

1926.417(b)  Equipment  and  circuits.  Equipment  or  circuits  that  are 
deenergized  shall  be  rendered  inoperative  and  shall  have  tags  attached 
at  all  points  where  such  equipment  or  circuits  can  be  energized. 

1 926.41 7(c)  Tags.  Tags  shall  be  placed  to  identify  plainly  the  equipment 
or  circuits  being  worked  on. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
55  FR  42328,  Oct.  18.  1990;  58  FR  35181,  June  30.  1993;  61  FR9251. 
Mar.  7.  1996:  61  FR  41739.  Aug.  12.  1996] 

§§1926.418—1926.430  [Reserved]. 

Safety-Related  Maintenance 
and  Environmental  Considerations 

§1926.431  Maintenance  of  equipment. 

The  employer  shall  ensure  that  all  wiring  components  and  utilization 
equipment  in  hazardous  locations  are  maintained  in  a  dust-tight,  dust- 
ignition-proof,  or  explosion-proof  condition,  as  appropriate.  There  shall 
be  no  loose  or  missing  screws,  gaskets,  threaded  connections,  seals,  or 
other  impairments  to  a  tight  condition. 

§1926.432  Environmental  deterioration  of  equipment. 

1926.432(a)  Deteriorating  agents — (1)  Unless  identified  for  use  in  the 
operating  environment,  no  conductors  or  equipment  shall  be  located: 

1926.432(a)(1)(i)  In  damp  or  wet  locations; 

1 926.432(a)(1  )(ii)  Where  exposed  to  gases,  fumes,  vapors,  liquids,  or  other 
agents  having  a  deteriorating  effect  on  the  conductors  or  equipment;  or 

1926.432(a)(1)(iii)  Where  exposed  to  excessive  temperatures. 

1926.432(a)(2)  Control  equipment,  utilization  equipment,  and  busways 
approved  for  use  in  dry  locations  only  shall  be  protected  against  damage 
from  the  weather  during  building  construction. 

1 926.432(b)  Protection  against  corrosion.  Metal  raceways,  cable  armor, 
boxes,  cable  sheathing,  cabinets,  elbows,  couplings,  fittings,  supports, 
and  support  hardware  shall  be  of  materials  appropriate  for  the  environ- 
ment in  which  they  are  to  be  installed. 

§§1926.433—1926.440  [Reserved]. 

Safety  Requirements  for  Special  Equipment 
§1926.441  Batteries  and  battery  charging. 

1926.441(a)  General  requirements — (1)  Batteries  of  the  unsealed  type 
shall  be  located  in  enclosures  with  outside  vents  or  in  well  ventilated 
rooms  and  shall  be  arranged  so  as  to  prevent  the  escape  of  fumes,  gases, 
or  electrolyte  spray  into  other  areas. 
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1926.441(a)(2)  Ventilation  shaflbeprovlded  to  ensure  diffusion  oft  he  gases 
from  the  batterj  and  i"  prevent  the  set  lunulad I  an  i  (plosive  mixture 

1926.441(a)(3)  Racks  .mil  trays  shall  be  substantial  and  shall  be  tn  ati  d 
in  make  them  resistant  to  the  ela  trolyte 

1926.441(a)(4)  Floors  shall  be  of  add  resistant structlon  unless  protected 

limn  .11  hi  accumulations. 

1926.441(a)(5)  \-.ur  shields,  aprons,  and  rubber  gloves  sh.iii  be  provided 
for  workers  handling  adds  01  batteries, 

1926.441(a)(6)  Facilities  fbi  quli  v.  dreni  tilng  ot  ii»  eyes  and  body  sh.iii  i„ 
provided  within  25  feet  (7.62  ml  ni  battery  handling  .mas. 

1926.441(a)(7)  Facilities  sh.iii  i>r  provided  far  Oushing  and  oeutralizing 
spilled  electrolyte  and  for  Bre  protection 

1926.441(b)  Chargfno— (1)  Battery  charging  Installs a  shall  be] I 

In  areas  designated  lor  that  purpose. 

1926.441(b)(2)  Charging  apparatus  shall  be  proteeted  from  damage  by 
trucks. 

1926.441(b)(3)  When  batteries  are  being  charged,  the  vent  caps  shall  be 
kept  In  place  to  avoid  electrolyte  spray.  Vent  caps  shall  be  maintained  In 

functioning  condition. 

§§1926.442—1926.448  [Reserved]. 

Definitions 
§1926.449  Definitions  applicable  to  this  subpart. 

The  definitions  given  in  this  section  apply  to  the  terms  used  in  subpart  K.  The 
definitions  given  here  for  "approved"  and  "qualified  person"  apply,  instead  of 
the  definitions  given  in  §1926.32.  to  the  use  of  these  terms  in  subpart  K. 

Acceptable.  An  installation  or  equipment  is  acceptable  to  the  Assistant 
Secretary  of  Labor,  and  approved  within  the  meaning  of  this  subpart  K: 

(a)  If  it  is  accepted,  or  certified,  or  listed,  or  labeled,  or  otherwise  determined 
to  be  safe  by  a  qualified  testing  laboratory  capable  of  determining  the  suit 
ability  of  materials  and  equipment  for  installation  and  use  in  accordance 
with  this  standard;  or 

(b)  With  respect  to  an  installation  or  equipment  of  a  kind  which  no  qual- 
ified testing  laboratory  accepts,  certifies,  lists,  labels,  or  determines  to  be 
safe,  if  it  is  inspected  or  tested  by  another  Federal  agency,  or  by  a  State, 
municipal,  or  other  local  authority  responsible  for  enforcing  occupational 
safety  provisions  of  the  National  Electrical  Code,  and  found  in  compliance 
with  those  provisions:  or 

(c)  With  respect  to  custom-made  equipment  or  related  installations  which 
are  designed,  fabricated  for.  and  intended  for  use  by  a  particular  customer, 
if  it  is  determined  to  be  safe  for  its  intended  use  by  its  manufacturer  on 
the  basis  of  test  data  which  the  employer  keeps  and  makes  available  for 
inspection  to  the  Assistant  Secretary  and  his  authorized  representatives. 

Accepted.  An  installation  is  "accepted"  if  it  has  been  inspected  and  found 
to  be  safe  by  a  qualified  testing  laboratory. 

Accessible.  (As  applied  to  wiring  methods.)  Capable  of  being  removed  or 
exposed  without  damaging  the  building  structure  or  finish,  or  not  perma- 
nently closed  in  by  the  structure  or  finish  of  the  building.  (See  "concealed" 
and  "exposed. ") 

Accessible.  (As  applied  to  equipment.)  Ao"mitting  close  approach:  not  guarded  by 
locked  doors,  elevation,  or  other  effective  means.  (See "Readily  accessible.") 

Ampacity.  The  current  in  amperes  a  conductor  can  carry  continuously  under 
the  conditions  of  use  without  exceeding  its  temperature  rating. 

Appliances.  Utilization  equipment,  generally  other  than  industrial,  normally 
built  in  standardized  sizes  or  types,  which  is  installed  or  connecetcd  as  a 
unit  to  perform  one  or  more  functions. 

Approved.  Acceptable  to  the  authority  enforcing  this  subpart.  The  authority 
enforcing  this  subpart  is  the  Assistant  Secretary  of  Labor  for  Occupational 
Safety  and  Health.  The  definition  of  "acceptable"  indicates  what  is  acceptable 
to  the  Assistant  Secretary  of  Labor,  and  therefore  approved  within  the 
meaning  of  this  subpart. 

Askarel  A  generic  term  for  a  group  of  nonflammable  synthetic  chlorinated 
hydrocarbons  used  as  electrical  insulating  media.  Askarels  of  various  com- 
positional types  are  used.  Under  arcing  conditions  the  gases  produced,  while 
consisting  predominantly  of  noncombustible  hydrogen  chloride,  can  include 
varying  amounts  of  combustible  gases  depending  upon  the  askarel  type. 


Attachment  plug  (ftjg  cap)(t  ap)  Adevti  e  whk  h  b)  Insertion  In  a  receptacle 
establishes  connection  between  the  conductors  of  thi  attached  flexible  cord 
.mil  the  '  ondui  tors  connei  ted  permanently  to  ii»  ret  eptai  k 

Automats  Sell  si  ting,  operating  by  Its  own  met  nanism  when  actuated  by 
sunn-  Impersonal  Influence,  ss  bi  example,  ••  1  hange  In  1  urrenl  strength 
pressure,  temperature,  01  met  ham  al  1  onflguraoon 

Bare  i  ondui  tor.  See  "Condui  tot 

Bonding,  [he  permanent  |olnlng  "i  1 1  k-i ■  >  1 1  ■<   parts  to  farm  an  electrically 

condui  live  path  which  will  assuri   electrical  continuity  and  the  (  ,i|>.i<  I'v  to 

1  ondui  1  safely  any  1  urrenl  likely  to  be  imposed. 

Bonding  jumper.  A  reliable  conductor  to  assure  the  required  •  I''  trical  con- 

iluriivltv  between  metal  parts  required  to  be  electrically  1  nnnei  led 
Branch  1  in  1/1/  The  nu  nil  conductors  between  the  linal  overcurrent  device 

proiectinu  the  1  in  nil  and  the  outletia). 

Building.  A  structure  which  stands  alone  or  which  Is  cut  off  from  ad- 
Joining  Mi  in  lures  by  fire  walls  with  all  openings  therein  protected  by 
approved  lire  doors. 

Cabinet  An  enclosure  designed  either  for  surface  or  Quab  mounting,  and 
provided  with  a  frame,  mat.  or  trim  In  which  a  swinging  door  or  doors  are 
or  may  be  hung. 

Certified.  Equipment  is  "certified"  If  it 

(a)  Has  been  tested  and  found  by  a  qualified  testing  laboratory  to  meet  ap- 
plicable test  standards  or  to  be  safe  for  use  in  a  specified  manner,  and 

(b)  Is  of  a  kind  whose  production  is  periodically  inspected  by  a  qualified 
testing  laboratory.  Certified  equipment  must  bear  a  label,  tag.  or  other 
record  of  certification. 

Circuit  breaker — (a)  (600  volts  nominal,  or  less.)  A  device  designed  to  open 
and  close  a  circuit  by  nonautomatic  means  and  to  open  the  circuit  auto- 
matically on  a  predetermined  overcurrent  without  injury  to  Itself  when 
properly  applied  within  its  rating. 

(b)  (O'er  600  volts,  nominal.)  A  switching  device  capable  of  making,  car- 
rying, and  breaking  currents  under  normal  circuit  conditions,  and  also 
making,  carrying  for  a  specified  time,  and  breaking  currents  under  specified 
abnormal  circuit  conditions,  such  as  those  of  short  circuit. 

Class  I  locations.  Class  1  locations  are  those  in  which  flammable  gases  or 
vapors  are  or  may  be  present  in  the  air  in  quantities  sufficient  to  produce 
explosive  or  ignitible  mixtures.  Class  1  locations  include  the  following: 

(a)  Class  I.  Division  1.  A  Class  I.  Division  1  location  is  a  location: 

( 1 )  In  which  ignitible  concentrations  of  flammable  gases  or  vapors  may  exist 
under  normal  operating  conditions;  or 

(2)  In  which  ignitible  concentrations  of  such  gases  or  vapors  may  exist 
frequently  because  of  repair  or  maintenance  operations  or  because  of 

leakage;  or 

(3)  In  which  breakdown  or  faulty  operation  of  equipment  or  processes  might 
release  ignitible  concentrations  of  flammable  gases  or  vapors,  and  might 
also  cause  simultaneous  failure  of  electric  equipment. 

NOTE:  This  classification  usually  includes  locations  where  volatile  flammable 
liquids  or  liquefied  flammable  gases  are  transferred  from  one  container  to 
another:  interiors  of  spray  booths  and  areas  in  the  vicinity  of  spraying  and 
painting  operations  where  volatile  flammable  solvents  are  used:  locations 
containing  open  tanks  or  vats  of  volatile  flammable  liquids:  drying  rooms 
or  compartments  for  the  evaporation  of  flammable  solvents:  inadequately 
ventilated  pump  rooms  for  flammable  gas  or  for  volatile  flammable  liquids: 
and  all  other  locations  where  ignitible  concentrations  of  flammable  vapors 
or  gases  are  likely  to  occur  in  the  course  of  normal  operations. 

(b)  Class  I.  Division  2.  A  Class  I.  Division  2  location  is  a  location: 

(1)  In  which  volatile  flammable  liquids  or  flammable  gases  are  handled,  pro- 
cessed, or  used,  but  in  which  the  hazardous  liquids,  vapors,  or  gases  will 
normally  be  confined  within  closed  containers  or  closed  systems  from  which 
they  can  escape  only  in  case  of  accidental  rupture  or  breakdown  of  such 
containers  or  systems,  or  in  case  of  abnormal  operation  of  equipment:  or 

(2)  In  which  ignitible  concentrations  of  gases  or  vapors  are  normally  pre- 
vented by  positive  mechanical  ventilation,  and  which  might  become  hazardous 
through  failure  or  abnormal  operations  of  the  ventilating  equipment:  or 

(3)  That  is  adjacent  to  a  Class  I.  Division  1  location,  and  to  which  ignitible 
concentrations  of  gases  or  vapors  might  occasionally  be  communicated 
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unless  such  communication  is  prevented  by  adequate  positive-pressure 
ventilation  from  a  source  of  clean  air,  and  effective  safeguards  against 
ventilation  failure  are  provided. 

NOTE:  This  classification  usually  includes  locations  where  volatile  flam- 
mable liquids  or  flammable  gases  or  vapors  are  used,  but  which  would 
become  hazardous  only  in  case  of  an  accident  or  of  some  unusual  oper- 
ating condition.  The  quantity  of  flammable  material  that  might  escape 
in  case  of  accident,  the  adequacy  of  ventilating  equipment,  the  total  area 
involved,  and  the  record  of  the  industry  or  business  with  respect  to  ex- 
plosions or  fires  are  all  factors  that  merit  consideration  in  determining 
the  classification  and  extent  of  each  location. 

Piping  without  valves,  checks,  meters,  and  similar  devices  would  not 
ordinarily  introduce  a  hazardous  condition  even  though  used  for  flam- 
mable liquids  or  gases.  Locations  used  for  the  storage  of  flammable 
liquids  or  of  liquefied  or  compressed  gases  in  sealed  containers  would 
not  normally  be  considered  hazardous  unless  also  subject  to  other  haz- 
ardous conditions. 

Electrical  conduits  and  their  associated  enclosures  separated  from  process 
fluids  by  a  single  seal  or  barrier  are  classed  as  a  Division  2  location  if  the 
outside  of  the  conduit  and  enclosures  is  a  nonhazardous  location. 

Class  //  locations.  Class  II  locations  are  those  that  are  hazardous  be- 
cause of  the  presence  of  combustible  dust.  Class  II  locations  include 
the  following: 

(a)  Class  n.  Division  1.  A  Class  II.  Division  1  location  is  a  location: 

( 1 )  In  which  combustible  dust  is  or  may  be  in  suspension  in  the  air  under 
normal  operating  conditions,  in  quantities  sufficient  to  produce  explosive 
or  ignitible  mixtures;  or 

(2)  Where  mechanical  failure  or  abnormal  operation  of  machinery  or 
equipment  might  cause  such  explosive  or  ignitible  mixtures  to  be  pro- 
duced, and  might  also  provide  a  source  of  ignition  through  simultaneous 
failure  of  electric  equipment,  operation  of  protection  devices,  or  from 
other  causes,  or 

(3)  In  which  combustible  dusts  of  an  electrically  conductive  nature 
may  be  present. 

NOTE:  Combustible  dusts  which  are  electrically  nonconductive  include 
dusts  produced  in  the  handling  and  processing  of  grain  and  grain  prod- 
ucts, pulverized  sugar  and  cocoa,  dried  egg  and  milk  powders,  pulverized 
spices,  starch  and  pastes,  potato  and  woodflour.  oil  meal  from  beans  and 
seed,  dried  hay,  and  other  organic  materials  which  may  produce  com- 
bustible dusts  when  processed  or  handled.  Dusts  containing  magnesium 
or  aluminum  are  particularly  hazardous  and  the  use  of  extreme  caution 
is  necessary  to  avoid  ignition  and  explosion. 

(b)  Class  U.  Division  2.  A  Class  II,  Division  2  location  is  a  location  in  which: 

(1)  Combustible  dust  will  not  normally  be  in  suspension  in  the  air  in 
quantities  sufficient  to  produce  explosive  or  ignitible  mixtures,  and  dust 
accumulations  are  normally  insufficient  to  interfere  with  the  normal 
operation  of  electrical  equipment  or  other  apparatus;  or 

(2)  Dust  may  be  in  suspension  in  the  air  as  a  result  of  infrequent  mal- 
functioning of  handling  or  processing  equipment,  and  dust  accumulations 
resulting  therefrom  may  be  ignitible  by  abnormal  operation  or  failure  of 
electrical  equipment  or  other  apparatus. 

NOTE:  This  classification  includes  locations  where  dangerous  concen- 
trations of  suspended  dust  would  not  be  likely  but  where  dust  accu- 
mulations might  form  on  or  in  the  vicinity  of  electric  equipment.  These 
areas  may  contain  equipment  from  which  appreciable  quantities  of  dust 
would  escape  under  abnormal  operating  conditions  or  be  adjacent  to  a 
Class  II  Division  1  location,  as  described  above,  into  which  an  explosive 
or  ignitible  concentration  of  dust  may  be  put  into  suspension  under 
abnormal  operating  conditions. 

Class  III  locations.  Class  III  locations  are  those  that  are  hazardous  because 
of  the  presence  of  easily  ignitible  fibers  or  flyings  but  in  which  such  fibers 
or  flyings  are  not  likely  to  be  in  suspension  in  the  air  in  quantities  sufficient 
to  produce  ignitible  mixtures.  Class  111  locations  include  the  following: 

(a)  Class  III.  Division  1 .  A  Class  III.  Division  1  location  is  a  location  in 
which  easily  ignitible  fibers  or  materials  producing  combustible  flyings 
are  handled,  manufactured,  or  used. 


NOTE:  Easily  ignitible  fibers  and  flyings  include  rayon,  cotton  (including 
cotton  linters  and  cotton  waste),  sisal  or  henequen.  istle,  jute,  hemp,  tow. 
cocoa  fiber,  oakum,  baled  waste  kapok.  Spanish  moss,  excelsior,  sawdust, 
woodchips.  and  other  material  of  similar  nature. 

(b)  Class  III.  Division  2.  A  Class  III.  Division  2  location  is  a  location  in 
which  easily  ignitible  fibers  are  stored  or  handled,  except  in  process  of 
manufacture. 

Collector  ring.  A  collector  ring  is  an  assembly  of  slip  rings  for  transferring 
electrical  energy  from  a  stationary  to  a  rotating  member. 

Concealed.  Rendered  inaccessible  by  the  structure  or  finish  of  the  build- 
ing. Wires  in  concealed  raceways  are  considered  concealed,  even  though 
they  may  become  accessible  by  withdrawing  them.  [See  "Accessible.  (As 
applied  to  wiring  methods.)"] 

Conductor — (a)  Bare.  A  conductor  having  no  covering  or  electrical  insu- 
lation whatsoever. 

(b)  Covered.  A  conductor  encased  within  material  of  composition  or  thick- 
ness that  is  not  recognized  as  electrical  insulation. 

(c)  Insulated.  A  conductor  encased  within  material  of  composition  and 
thickness  that  is  recognized  as  electrical  insulation. 

Controller.  A  device  or  group  of  devices  that  serves  to  govern,  in  some 
predetermined  manner,  the  electric  power  delivered  to  the  apparatus  to 
which  it  is  connected. 

Covered  conductor.  See  "Conductor. " 

Cutout.  (Over  600  volts,  nominal.)  An  assembly  of  a  fuse  support  with 
either  a  fuseholder.  fuse  carrier,  or  disconnecting  blade.  The  fuseholder 
or  fuse  carrier  may  include  a  conducting  element  (fuse  link),  or  may  act 
as  the  disconnecting  blade  by  the  inclusion  of  a  nonfusible  member. 

Cutout  box.  An  enclosure  designed  for  surface  mounting  and  having  swing- 
ing doors  or  covers  secured  directly  to  and  telescoping  with  the  walls  of 
the  box  proper.  (See  "Cabinet. ") 

Damp  location.  See  "Location. " 

Dead  front.  Without  live  parts  exposed  to  a  person  on  the  operating  side 
of  the  equipment. 

Device.  A  unit  of  an  electrical  system  which  is  intended  to  carry  but  not 
utilize  electric  energy. 

Disconnecting  means.  A  device,  or  group  of  devices,  or  other  means 
by  which  the  conductors  of  a  circuit  can  be  disconnected  from  their 
source  of  supply. 

Disconnecting  (or  Isolating)  switch.  (Over  600  volts,  nominal.)  A  me- 
chanical switching  device  used  for  isolating  a  circuit  or  equipment  from 
a  source  of  power. 

Dry  location.  See  "Location." 

Enclosed.  Surrounded  by  a  case,  housing,  fence  or  walls  which  will  prevent 
persons  from  accidentally  contacting  energized  parts. 

Enclosure.  The  case  or  housing  of  apparatus,  or  the  fence  or  walls  sur- 
rounding an  installation  to  prevent  personnel  from  accidentally  contacting 
energized  parts,  or  to  protect  the  equipment  from  physical  damage. 

Equipment.  A  general  term  including  material,  fittings,  devices,  appliances, 
fixtures,  apparatus,  and  the  like,  used  as  a  part  of.  or  in  connection  with, 
an  electrical  installation. 

Equipment  grounding  conductor.  See  "Grounding  conductor,  equipment. " 

Explosion-proof  apparatus.  Apparatus  enclosed  in  a  case  that  is  capable 
of  withstanding  an  explosion  of  a  specified  gas  or  vapor  which  may  oc- 
cur within  it  and  of  preventing  the  ignition  of  a  specified  gas  or  vapor 
surrounding  the  enclosure  by  sparks,  flashes,  or  explosion  of  the  gas  or 
vapor  within,  and  which  operates  at  such  an  external  temperature  that 
it  will  not  ignite  a  surrounding  flammable  atmosphere. 

Exposed-  (As  applied  to  live  parts.)  Capable  of  being  inadvertently  touched 
or  approached  nearer  than  a  safe  distance  by  a  person.  It  is  applied 
to  parts  not  suitably  guarded,  isolated,  or  insulated.  (See  "Accessible 
and  "Concealed.") 

Exposed.  (As  applied  to  wiring  methods.)  On  or  attached  to  the  surface 
or  behind  panels  designed  to  allow  access.  [See  "Accessible.  (As  applied 
to  wiring  methods.)") 
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Subpart  K — Electrical 


./  11..1  the  purposes  ol  11926.408(d),  Communications  systems.) 
Where  the  circuit  Is  In  such  s  position  that  In  esse  of  failure  of  suppi 
Insulation,  contai  I  with  anothei  drcull  may  result 

Externally  operable.  Capable  of  being  operated  without  exposing  the  operatoi 
id  contact  with  live  parts 

Feeder,  All  circuit  conductors  between  the  service  equipment,  01  the 
generatoi  switchboard  "i  an  Isolated  plant  and  the  Una!  brani  h  i  Ircuil 
overcui  rent  dei  Ice 

Festoon  lighting.  A  string  ol  outdoor  iiuhts  suspended  between  two  points 
more  than  15  feel  (4.S7  m)  apart 

Fitting.  An  accessor)  Buch  .is  .i  locknut,  bushing,  oi  othi  i  part  oi  a  wiring 
Bystera  that  is  Intended  prlmarilj  to  perform  a  mechanical  ratha  than  an 
rii .  u  leal  function. 

Fuse  (Over  600  volts,  nominal.)  An  overcurrent  protective  device  with  a 

circuit  opening  liisllilc  [i.irl  that  is  heated  and  severed  by  the  passage  ol 

overcurrent  through  it.  A  fuse  comprises  all  the  parts  that  form  a  unit 
capable  of  performing  the  prescribed  functions.  It  may  or  may  not  be  the 
complete  device  necessary  to  connect  It  into  an  electrical  Circuit 

Ground.  A  conducting  connection,  whether  intentional  or  accidental,  be- 
tween an  electrical  circuit  or  equipment  and  the  earth,  or  to  some  conducting 
body  that  serves  In  place  of  the  earth. 

Grounded.  Connected  to  earth  or  to  some  conducting  body  that  serves  in 
place  of  the  earth. 

Grounded,  effectively  (Over  600  volts,  nominal.)  Permanently  connected  to 
earth  through  a  ground  connection  of  sufficiently  low  impedance  and  hav- 
ing sufficient  ampacity  that  ground  fault  current  which  may  occur  cannot 
build  up  to  voltages  dangerous  to  personnel. 

Grounded  conductor.  A  system  or  circuit  conductor  that  is  intenUonally 
grounded. 

Grounding  conductor.  A  conductor  used  to  connect  equipment  or  the  ground- 
ed circuit  of  a  wiring  system  to  a  grounding  electrode  or  electrodes. 

Grounding  conductor,  equipment.  The  conductor  used  to  connect  the  non- 
current-carrying  metal  parts  of  equipment,  raceways,  and  other  enclosures 
to  the  system  grounded  conductor  and/or  the  grounding  electrode  conductor 
at  the  service  equipment  or  at  the  source  of  a  separately  derived  system. 

Grounding  electrode  conductor.  The  conductor  used  to  connect  the  grounding 
electrode  to  the  equipment  grounding  conductor  and/or  to  the  grounded 
conductor  of  the  circuit  at  the  service  equipment  or  at  the  source  of  a 
separately  derived  system. 

Ground-fault  circuit  interrupter.  A  device  for  the  protection  of  personnel  that 
functions  to  deenergize  a  circuit  or  portion  thereof  within  an  established 
period  of  time  when  a  current  to  ground  exceeds  some  predetermined  value 
that  is  less  than  that  required  to  operate  the  overcurrent  protecUve  device 
of  the  supply  circuit. 

Guarded.  Covered,  shielded,  fenced,  enclosed,  or  otherwise  protected  by 
means  of  suitable  covers,  casings,  barriers,  rails,  screens,  mats,  or  plat- 
forms to  remove  the  likelihood  of  approach  to  a  point  of  danger  or  contact 
by  persons  or  objects. 

Hoistway.  Any  shaftway.  hatchway,  well  hole,  or  other  vertical  opening  or 
space  in  which  an  elevator  or  dumbwaiter  is  designed  to  operate. 

Identified  (conductors  or  terminals!.  Identified,  as  used  in  reference  to  a 
conductor  or  its  terminal,  means  that  such  conductor  or  terminal  can  be 
recognized  as  grounded. 

Identified  [for  the  use).  Recognized  as  suitable  for  the  specific  purpose,  func- 
tion, use.  environment,  application,  etc.  where  described  as  a  requirement  in 
this  standard.  Suitability  of  equipment  for  a  specific  purpose,  environment, 
or  application  is  determined  by  a  qualified  testing  laboratory  where  such 
identification  includes  labeling  or  listing. 

Insulated  conductor.  See  "Conductor." 

Interrupter  switch.  (Over  600  volts,  nominal.)  A  switch  capable  of  making, 
carrying,  and  interrupting  specified  currents. 

Intrinsically  safe  equipment  and  associated  wiring.  Equipment  and  asso- 
ciated wiring  in  which  any  spark  or  thermal  effect,  produced  either  normally 
or  in  specified  fault  conditions,  is  incapable,  under  certain  prescribed  test 
conditions,  of  causing  ignition  of  a  mixture  of  flammable  or  combustible 
material  in  air  in  its  most  easily  ignitible  concentration. 


fsolatsd  Mot  readll)  act  eoslble  to  persons  unless  special  mean 

Isolated  pouter  system  A  system  comprising  an  Isolating  Iran   ■ 

•  quivalent  a  line  Isolation  monitor,  and  Us  ungrounded  t  In  till  t  ondu  > 

labeled  Equipment  "i  materials  to  which  has  been  attached  a  label. 
sviiiiiui  '»  niin  i  Identifying  mark  ol  a  qualified  testing  laboratory  which 
Indicates  compliance  with  appropriate  si.hkI.ihIs  or  performance  in  a 
specified  manner. 

Lighting  outlet  An  nutlet  Intended  fbi  the  dlret  1 1  onnei  tlon  oi  a  lampholder, 
a  lighting  Bxture,  or  a  pendant  cord  terminating  In  a  lamphotlda 

Listed  Equipment  or  materials  Im  hided  in  a  lisi  published  by  a  qualified 
1 1 -snug  laboratory  whose  listing  states  dtha  that  the  equipment  u  material 

meets  appropriate  stand. inls  or  lias  been  tested  and  found  suitable  for  use 
in  a  specified  manner. 

Location — (a)  Damp  location.  Partially  protected  locations  under  canopies, 
marquees,  roofed  open  porches,  and  like  locations,  and  Interior  locations 
subject  to  moderate  degrees  of  moisture,  such  as  some  basements. 

(b)  Dry  location.  A  location  not  normally  subject  to  dampness  or  wetness, 
A  location  classified  as  dry  may  be  temporarily  subject  to  dampness  or 
wetness,  as  In  the  case  of  a  building  under  construction. 

(c)  Wet  location.  Installations  underground  or  In  concrete  slabs  or  masonry  In 
direct  contact  with  the  earth,  and  locations  subject  to  saturation  with  water 
or  other  liquids,  such  as  locations  exposed  to  weather  and  unprotected. 

Mobile  X-ray.  X-ray  equipment  mounted  on  a  permanent  base  with  wheels 
and/or  casters  for  moving  while  completely  assembled. 

Motor  control  center.  An  assembly  of  one  or  more  enclosed  sections  having  a 
common  power  bus  and  principally  containing  motor  control  units. 

Outlet.  A  point  on  the  wiring  system  at  which  current  Is  taken  to  supply 
utilization  equipment. 

Overcurrent.  Any  current  in  excess  of  the  rated  current  of  equipment 
or  the  ampacity  of  a  conductor.  It  may  result  from  overload  (see  defini- 
tion), short  circuit,  or  ground  fault.  A  current  in  excess  of  rating  may 
be  accommodated  by  certain  equipment  and  conductors  for  a  given  set 
of  conditions.  Hence  the  rules  for  overcurrent  protection  are  specific  for 
particular  situations. 

Overload.  Operation  of  equipment  in  excess  of  normal,  full  load  rating, 
or  of  a  conductor  in  excess  of  rated  ampacity  which,  when  it  persists  for 
a  sufficient  length  of  time,  would  cause  damage  or  dangerous  overheat 
ing.  A  fault,  such  as  a  short  circuit  or  ground  fault,  is  not  an  overload. 
(See  "Overcurrent.  ~) 

Panelboard.  A  single  panel  or  group  of  panel  units  designed  for  assembly  in 
the  form  of  a  single  panel:  including  buses,  automatic  overcurrent  devices, 
and  with  or  without  switches  for  the  control  of  light,  heat,  or  power  circuits; 
designed  to  be  placed  in  a  cabinet  or  cutout  box  placed  in  or  against  a  wall 
or  partition  and  accessible  only  from  the  front.  (See  "Switchboard.") 

Portable  X-ray.  X-ray  equipment  designed  to  be  hand-carried. 

Power  fuse.  (Over  600  volts,  nominal.)  See  "Fuse." 

Power  outlet.  An  enclosed  assembly  which  may  include  receptacles,  circuit 
breakers,  fuseholders.  fused  switches,  buses  and  watt-hour  meter  mount- 
ing means:  intended  to  serve  as  a  means  for  distributing  power  required  to 
operate  mobile  or  temporarily  installed  equipment. 

Premises  wiring  system.  That  interior  and  exterior  wiring,  including  power. 
lighting,  control,  and  signal  circuit  wiring  together  with  all  of  its  associated 
hardware,  fittings,  and  wiring  devices,  both  permanently  and  temporarily 
installed,  which  extends  from  the  load  end  of  the  service  drop,  or  load  end  of 
the  service  lateral  conductors  to  the  outlet(s).  Such  wiring  does  not  include 
wiring  internal  to  appliances,  fixtures,  motors,  controllers,  motor  control 
centers,  and  similar  equipment. 

Qualified  person.  One  familiar  with  the  construction  and  operation  of  the 
equipment  and  the  hazards  involved. 

Qualified  testing  laboratory.  A  properly  equipped  and  staffed  testing  laboratory 
which  has  capabilities  for  and  which  provides  the  following  services: 

(a)  Experimental  testing  for  safety  of  specified  items  of  equipment  and  mate- 
rials referred  to  in  this  standard  to  determine  compliance  with  appropriate 
test  standards  or  performance  in  a  specified  manner; 
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(b)  Inspecting  the  run  of  such  items  of  equipment  and  materials  at  factories 
for  product  evaluation  to  assure  compliance  with  the  test  standards; 

(c)  Service-value  determinations  through  field  inspections  to  monitor  the 
proper  use  of  labels  on  products  and  with  authority  for  recall  of  the  label 
in  the  event  a  hazardous  product  is  installed; 

(d)  Employing  a  controlled  procedure  for  identifying  the  listed  and/or 
labeled  equipment  or  materials  tested;  and 

(e)  Rendering  creditable  reports  or  findings  that  are  objective  and  without 
bias  of  the  tests  and  test  methods  employed. 

Raceway.  A  channel  designed  expressly  for  holding  wires,  cables,  or  busbars, 
with  additional  functions  as  permitted  in  this  subpart.  Raceways  may  be  of 
metal  or  insulating  material,  and  the  term  includes  rigid  metal  conduit,  rigid 
nonmetallic  conduit,  intermediate  metal  conduit,  liquidtight  flexible  metal 
conduit,  flexible  metallic  tubing,  flexible  metal  conduit,  electrical  metallic 
tubing,  underfloor  raceways,  cellular  concrete  floor  raceways,  cellular  metal 
floor  raceways,  surface  raceways,  wireways.  and  busways. 

Readily  accessible.  Capable  of  being  reached  quickly  for  operation,  re- 
newal, or  Inspections,  without  requiring  those  to  whom  ready  access  is 
requisite  to  climb  over  or  remove  obstacles  or  to  resort  to  portable  ladders, 
chairs,  etc.  (See  "Accessible.") 

Receptacle.  A  receptacle  is  a  contact  device  installed  at  the  outlet  for  the 
connection  of  a  single  attachment  plug.  A  single  receptacle  is  a  single 
contact  device  with  no  other  contact  device  on  the  same  yoke.  A  multiple 
receptacle  is  a  single  device  containing  two  or  more  receptacles. 

Receptacle  outlet.  An  outlet  where  one  or  more  receptacles  are  installed. 

Remote-control  circuit.  Any  electric  circuit  that  controls  any  other  circuit 
through  a  relay  or  an  equivalent  device. 

Sealable  equipment.  Equipment  enclosed  in  a  case  or  cabinet  that  is 
provided  with  a  means  of  sealing  or  locking  so  that  live  parts  cannot  be 
made  accessible  without  opening  the  enclosure.  The  equipment  may  or 
may  not  be  operable  without  opening  the  enclosure. 

Separately  derived  system.  A  premises  wiring  system  whose  power  is 
derived  from  generator,  transformer,  or  converter  windings  and  has  no 
direct  electrical  connection,  including  a  solidly  connected  grounded  circuit 
conductor,  to  supply  conductors  originating  in  another  system. 

Service.  The  conductors  and  equipment  for  delivering  energy  from  the 
electricity  supply  system  to  the  wiring  system  of  the  premises  served. 

Service  conductors.  The  supply  conductors  that  extend  from  the  street  main 
or  from  transformers  to  the  service  equipment  of  the  premises  supplied. 

Sennce  drop.  The  overhead  service  conductors  from  the  last  pole  or  other 
aerial  support  to  and  including  the  splices,  if  any.  connecting  to  the  ser- 
vice-entrance conductors  at  the  building  or  other  structure. 

Service-entrance  conductors,  overhead  system.  The  service  conductors 
between  the  terminals  of  the  service  equipment  and  a  point  usually  out- 
side the  building,  clear  of  building  walls,  where  joined  by  tap  or  splice 
to  the  service  drop. 

Service-entrance  conductors,  underground  system.  The  service  conductors 
between  the  terminals  of  the  service  equipment  and  the  point  of  con- 
nection to  the  service  lateral.  Where  service  equipment  is  located  outside 
the  building  walls,  there  may  be  no  service-entrance  conductors,  or  they 
may  be  entirely  outside  the  building. 

Service  equipment.  The  necessary  equipment,  usually  consisting  of  a  cir- 
cuit breaker  or  switch  and  fuses,  and  their  accessories,  located  near  the 
point  of  entrance  of  supply  conductors  to  a  building  or  other  structure. 
or  an  otherwise  defined  area,  and  intended  to  constitute  the  main  control 
and  means  of  cutoff  of  the  supply. 

Seruice  raceway.  The  raceway  that  encloses  the  service-entrance 
conductors. 


Signaling  circuit.  Any  electric  circuit  that  energizes  signaling  equipment. 

Switchboard.  A  large  single  panel,  frame,  or  assembly  of  panels  which 
have  switches,  buses,  instruments,  overcurrent  and  other  protective  de- 
vices mounted  on  the  face  or  back  or  both.  Switchboards  are  generally 
accessible  from  the  rear  as  well  as  from  the  front  and  are  not  intended 
to  be  installed  in  cabinets.  (See  "Panelboard."! 

Switches — (a)  Generaf-use  suntch.  A  switch  intended  for  use  in  general 
distribution  and  branch  circuits.  It  is  rated  in  amperes,  and  it  is  capable 
of  interrupting  its  rated  current  at  its  rated  voltage. 

(b)  General-use  snap  switch.  A  form  of  general-use  switch  so  constructed 
that  it  can  be  installed  in  flush  device  boxes  or  on  outlet  box  covers, 
or  otherwise  used  in  conjunction  with  wiring  systems  recognized  by 
this  subpart. 

(c)  Isolating  switch.  A  switch  intended  for  isolating  an  electric  circuit  from 
the  source  of  power.  It  has  no  interrupting  rating,  and  it  is  intended  to  be 
operated  only  after  the  circuit  has  been  opened  by  some  other  means. 

(d)  Motor-circuit  switch.  A  switch,  rated  in  horsepower,  capable  of  inter- 
rupting the  maximum  operating  overload  current  of  a  motor  of  the  same 
horsepower  rating  as  the  switch  at  the  rated  voltage. 

Switching  devices.  (Over  600  volts,  nominal.)  Devices  designed  to  close 
and/or  open  one  or  more  electric  circuits.  Included  in  this  category  are 
circuit  breakers,  cutouts,  disconnecting  (or  isolating)  switches,  discon- 
necting means,  and  interrupter  switches. 

Transportable  X-ray.  X-ray  equipment  installed  in  a  vehicle  or  that  may 
readily  be  disassembled  for  transport  in  a  vehicle. 

Utilization  equipment.  Utilization  equipment  means  equipment  which 
utilizes  electric  energy  for  mechanical,  chemical,  heating,  lighting,  or 
similar  useful  purpose. 

Utilization  system.  A  utilization  system  is  a  system  which  provides  electric 
power  and  light  for  employee  workplaces,  and  includes  the  premises  wir- 
ing system  and  utilization  equipment. 

Ventilated.  Provided  with  a  means  to  permit  circulation  of  air  sufficient 
to  remove  an  excess  of  heat,  fumes,  or  vapors. 

Volatile  flammable  liquid.  A  flammable  liquid  having  a  flash  point  below 
38  degrees  C  (100  degrees  F)  or  whose  temperature  is  above  its  flash 
point,  or  a  Class  II  combustible  liquid  having  a  vapor  pressure  not  ex- 
ceeding 40  psia  (276  kPa)  at  38°  C  (100°  F)  whose  temperature  is  above 
its  flash  point. 

Voltage.  (Of  a  circuit.)  The  greatest  root-mean-square  (effective)  difference 
of  potential  between  any  two  conductors  of  the  circuit  concerned. 

Voltage,  nominal.  A  nominal  value  assigned  to  a  circuit  or  system  for 
the  purpose  of  conveniently  designating  its  voltage  class  (as  120/240, 
480Y/277.  600.  etc.).  The  actual  voltage  at  which  a  circuit  operates  can 
vary  from  the  nominal  within  a  range  that  permits  satisfactory  operation 
of  equipment. 

Voltage  to  ground.  For  grounded  circuits,  the  voltage  between  the  given 
conductor  and  that  point  or  conductor  of  the  circuit  that  is  grounded;  for 
ungrounded  circuits,  the  greatest  voltage  between  the  given  conductor 
and  any  other  conductor  of  the  circuit. 

Watertight.  So  constructed  that  moisture  will  not  enter  the  enclosure. 

Weatherproof.  So  constructed  or  protected  that  exposure  to  the  weather 
will  not  interfere  with  successful  operation.  Rainproof,  raintight,  or  wa- 
tertight equipment  can  fulfill  the  requirements  for  weatherproof  where 
varying  weather  conditions  other  than  wetness,  such  as  snow,  ice,  dust, 
or  temperature  extremes,  are  not  a  factor. 

Wet  location.  See  "Location. " 
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Authority:  Section  107,  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333);  Sees.  4,  6.  8,  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary  of 
Labors  Order  No.  1-90  (55  FR  9033);  and  29  CFR  Part  191 1. 

Source:  61  FR  46104.  Aug.  30.  1996.  unless  otherwise  noted. 


§1926.450  Scope,  application  and  definitions 
applicable  to  this  subpart. 

1926.450(a)  Scope  and  application.  This  subpart  applies  to  all  scaffolds 
used  in  workplaces  covered  by  this  part.  It  does  not  apply  to  crane  or  der- 
rick suspended  personnel  platforms,  which  are  covered  by  §1926. 550(g). 
The  criteria  for  aerial  lifts  are  set  out  exclusively  in  §1926.453. 

1926.450(b)  Definitions.  Adjustable  suspension  scaffold  means  a  sus- 
pension scaffold  equipped  with  a  hoist(s)  that  can  be  operated  by  an 
employee(s)  on  the  scaffold. 

Bearer  (putlog)  means  a  horizontal  transverse  scaffold  member  (which  may 
be  supported  by  ledgers  or  runners)  upon  which  the  scaffold  platform  rests 
and  which  joins  scaffold  uprights,  posts,  poles,  and  similar  members. 

Boatswains'  chair  means  a  single-point  adjustable  suspension  scaffold 
consisting  of  a  seat  or  sling  designed  to  support  one  employee  in  a  sit- 
ting position. 

Body  belt  (safety  belt}  means  a  strap  with  means  both  for  securing  it  about 
the  waist  and  for  attaching  it  to  a  lanyard,  lifeline,  or  deceleration  device. 

Body  harness  means  a  design  of  straps  which  may  be  secured  about  the 
employee  in  a  manner  to  distribute  the  fall  arrest  forces  over  at  least  the 
thighs,  pelvis,  waist,  chest  and  shoulders,  with  means  for  attaching  it  to 
other  components  of  a  personal  fall  arrest  system. 

Brace  means  a  rigid  connection  that  holds  one  scaffold  member  in  a  fixed 
position  with  respect  to  another  member,  or  to  a  building  or  structure. 

Bricklayers'  square  scaffold  means  a  supported  scaffold  composed  of  framed 
squares  which  support  a  platform. 

Carpenters'  bracket  scaffold  means  a  supported  scaffold  consisting  of  a 
platform  supported  by  brackets  attached  to  building  or  structural  walls. 

Catenary  scaffold  means  a  suspension  scaffold  consisting  of  a  platform 
supported  by  two  essentially  horizontal  and  parallel  ropes  attached  to 
structural  members  of  a  building  or  other  structure.  Additional  support 
may  be  provided  by  vertical  pickups. 

Chimney  hoist  means  a  multi-point  adjustable  suspension  scaffold  used 
to  provide  access  to  work  inside  chimneys.  (See  "Multi-point  adjustable 
suspension  scaffold".) 

Cleat  means  a  structural  block  used  at  the  end  of  a  platform  to  prevent 
the  platform  from  slipping  off  its  supports.  Cleats  are  also  used  to  provide 
footing  on  sloped  surfaces  such  as  crawling  boards. 

Competent  person  means  one  who  is  capable  of  identifying  existing  and 
predictable  hazards  in  the  surroundings  or  working  conditions  which  are 
unsanitary,  hazardous,  or  dangerous  to  employees,  and  who  has  autho- 
rization to  take  prompt  corrective  measures  to  eliminate  them. 

Continuous  run  scaffold  (Run  scaffold)  means  a  two-  point  or  multi-point 
adjustable  suspension  scaffold  constructed  using  a  series  of  intercon- 
nected braced  scaffold  members  or  supporting  structures  erected  to  form 
a  continuous  scaffold. 

Coupler  means  a  device  for  locking  together  the  tubes  of  a  tube  and 
coupler  scaffold. 

Crawling  board  (chicken  ladder)  means  a  supported  scaffold  consisting  of  a 
plank  with  cleats  spaced  and  secured  to  provide  footing,  for  use  on  sloped 
surfaces  such  as  roofs. 

Deceleration  device  means  any  mechanism,  such  as  a  rope  grab,  rip-stitch 
lanyard,  specially-woven  lanyard,  tearing  or  deforming  lanyard,  or  automatic 
self-retracting  lifeline  lanyard,  which  dissipates  a  substantial  amount  of 
energy  during  a  fall  arrest  or  limits  the  energy  imposed  on  an  employee 
during  fall  arrest. 


Double  pole  (independent  pole)  scaffold  means  a  supported  scaffold  con- 
sisting of  a  platform(s)  resting  on  cross  beams  (bearers)  supported  by  ledgers 
and  a  double  row  of  uprights  independent  of  support  (except  ties.  guys, 
braces)  from  any  structure. 

Equivalent  means  alternative  designs,  materials  or  methods  to  protect 
against  a  hazard  which  the  employer  can  demonstrate  will  provide  an  equal 
or  greater  degree  of  safety  for  employees  than  the  methods,  materials  or 
designs  specified  in  the  standard. 

Exposed  power  lines  means  electrical  power  lines  which  are  accessible 
to  employees  and  which  are  not  shielded  from  contact.  Such  lines  do  not 
include  extension  cords  or  power  tool  cords. 

Eye  or  Eye  splice  means  a  loop  with  or  without  a  thimble  at  the  end  of 
a  wire  rope. 

Fabricated  decking  and  planking  means  manufactured  platforms  made  of 
wood  (including  laminated  wood,  and  solid  sawn  wood  planks),  metal  or 
other  materials. 

Fabricated  frame  scaffold  (tubular  welded  frame  scaffold)  means  a  scaffold 
consisting  of  a  platform(s)  supported  on  fabricated  end  frames  with  integral 
posts,  horizontal  bearers,  and  intermediate  members. 

Failure  means  load  refusal,  breakage,  or  separation  of  component  parts. 
Load  refusal  is  the  point  where  the  ultimate  strength  is  exceeded. 

Float  (ship)  scaffold  means  a  suspension  scaffold  consisting  of  a  braced 
platform  resting  on  two  parallel  bearers  and  hung  from  overhead  supports 
by  ropes  of  fixed  length. 

Form  scaffold  means  a  supported  scaffold  consisting  of  a  platform  supported 
by  brackets  attached  to  formwork. 

Guardrail  system  means  a  vertical  barrier,  consisting  of,  but  not  limited  to, 
toprails.  midrails.  and  posts,  erected  to  prevent  employees  from  falling  off 
a  scaffold  platform  or  walkway  to  lower  levels. 

Hoist  means  a  manual  or  power-operated  mechanical  device  to  raise  or 
lower  a  suspended  scaffold. 

Horse  scaffold  means  a  supported  scaffold  consisting  of  a  platform  sup- 
ported by  construction  horses  (saw  horses).  Horse  scaffolds  constructed  of 
metal  are  sometimes  known  as  trestle  scaffolds. 

Independent  pole  scaffold  (see  "Double  pole  scaffold"). 

Interior  hung  scaffold  means  a  suspension  scaffold  consisting  of  a  platform 
suspended  from  the  ceiling  or  roof  structure  by  fixed  length  supports. 

Ladder  jack  scaffold  means  a  supported  scaffold  consisting  of  a  platform 
resting  on  brackets  attached  to  ladders. 

Ladder  stand  means  a  mobile,  fixed-size,  self-supporting  ladder  consisting 
of  a  wide  flat  tread  ladder  in  the  form  of  stairs. 

Landing  means  a  platform  at  the  end  of  a  flight  of  stairs. 

Large  area  scaffold  means  a  pole  scaffold,  tube  and  coupler  scaffold,  systems 
scaffold,  or  fabricated  frame  scaffold  erected  over  substantially  the  entire  work 
area.  For  example:  a  scaffold  erected  over  the  entire  floor  area  of  a  room. 

Lean-to  scaffold  means  a  supported  scaffold  which  is  kept  erect  by  tilting 
it  toward  and  resting  it  against  a  building  or  structure. 

Lifeline  means  a  component  consisting  of  a  flexible  line  that  connects  to  an 
anchorage  at  one  end  to  hang  vertically  (vertical  lifeline) .  or  that  connects 
to  anchorages  at  both  ends  to  stretch  horizontally  (horizontal  lifeline),  and 
which  serves  as  a  means  for  connecting  other  components  of  a  personal 
fall  arrest  system  to  the  anchorage. 

Lower  levels  means  areas  below  the  level  where  the  employee  is  located 
and  to  which  an  employee  can  fall.  Such  areas  include,  but  are  not  limited 
to.  ground  levels,  floors,  roofs,  ramps,  runways,  excavations,  pits,  tanks, 
materials,  water,  and  equipment. 

Masons'  adjustable  supported  scaffold  (see  "Self-contained  adjustable 
scaffold"). 

Masons'  multi-point  adjustable  suspension  scaffold  means  a  continuous  run 
suspension  scaffold  designed  and  used  for  masonry  operations. 

Maximum  intended  load  means  the  total  load  of  all  persons,  equipment, 
tools,  materials,  transmitted  loads,  and  other  loads  reasonably  anticipated 
to  be  applied  to  a  scaffold  or  scaffold  component  at  any  one  time. 
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Mobile  scaffold 1 in'. 1 1  is  a  powered  u  unpowi  red.  portable,  caster  or1 
mounted  supported  w  affold 
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■uapenalon  scaffold  with  a  aerlea  ol  platforma  al  various  level*  resting  on 
common  sunups. 

Mii/ii  point  adjustable  suspension  scqffbld  means  a  suspension  scaffold 

Constating  Of  a  platform(s)  which  Is  suspended  by  more  than  two  ropes  Irom 

overhead  supports siul equipped  with  means  to  raise  and  lower  the  platform 
to  desired  work  levels  Such  scaffolds  Include  chimney  hoists. 

Needle  beam  scaffold  means  a  platform  suspended  from  needle  beams. 

( )/nn  sides  mul  ends  means  tlie  edges  of  a  platform  that  arc-  more-  lhan  14 

Inches  (36  cm)  away  horizontally  from  a  sturdy,  continuous,  vertical  surface 
(such  as  i  building  wall)  or  a  Sturdy,  continuous  horizontal  surface  (such 
as  a  lloor).  or  a  point  of  access.  Exception:  For  plastering  and  lathing  opera- 
llons  the  horizontal  threshold  distance  Is  18  Inches  (46  cm). 

Outrigger  means  the  structural  member  of  a  supported  scaffold  used  to 
mi  icise  the  base  width  of  a  scaffold  In  order  to  provide  support  for  and 
Increased  stability  of  the  scaffold. 

Outrigger  beam  (Thntstout)  means  the  structural  member  of  a  suspension 
scaffold  or  outrigger  scaffold  which  provides  support  for  the  scaffold  by 
extending  the  scaffold  point  of  attachment  to  a  point  out  and  away  from 
the-  structure  or  building. 

Outrigger  scaffold  means  a  supported  scaffold  consisting  of  a  platform 
resting  on  outrigger  beams  (thrustOUts)  projecting  beyond  the  wall  or  face 
of  the  building  or  structure,  the  Inboard  ends  of  which  are  secured  inside 
the  building  or  structure. 

OiKrhand  bricklaying  means  the  process  of  laying  bricks  and  masonry  units 
such  that  the  surface  of  the  wall  to  be  Jointed  Is  on  the  opposite  side  of  the 
wall  from  the  mason,  requiring  the  mason  to  lean  over  the  wall  to  complete 
the  work.  It  includes  mason  tending  and  electrical  installation  Incorporated 
into  the  brick  wall  during  the  overhand  bricklaying  process. 

Personal  Jail  arrest  system  means  a  system  used  to  arrest  an  employee's 
fall.  It  consists  of  an  anchorage,  connectors,  a  body  belt  or  body  harness 
and  may  include  a  lanyard,  deceleration  device,  lifeline,  or  combinations 
of  these. 

Platform  means  a  work  surface  elevated  above  lower  levels.  Platforms  can 
be  constructed  using  individual  wood  planks,  fabricated  planks,  fabricated 
decks,  and  fabricated  platforms. 

Pole  scaffold  (see  definitions  for  "Single-pole  scaffold"  and  "Double  (inde- 
pendent) pole  scaffold"). 

Power  operated  hoist  means  a  hoist  which  is  powered  by  other  than 
human  energy. 

Pump  jack  scaffold  means  a  supported  scaffold  consisting  of  a  platform 
supported  by  vertical  poles  and  movable  support  brackets. 

Qualified  means  one  who,  by  possession  of  a  recognized  degree,  certificate, 
or  professional  standing,  or  who  by  extensive  knowledge,  training,  and  ex- 
perience, has  successfully  demonstrated  his/her  ability  to  solve  or  resolve 
problems  related  to  the  subject  matter,  the  work,  or  the  project. 

Rated  load  means  the  manufacturer's  specified  maximum  load  to  be  lifted 
by  a  hoist  or  to  be  applied  to  a  scaffold  or  scaffold  component. 

Repair  bracket  scaffold  means  a  supported  scaffold  consisting  of  a  platform 
supported  by  brackets  which  are  secured  in  place  around  the  circumference 
or  perimeter  of  a  chimney,  stack,  tank  or  other  supporting  structure  by  one 
or  more  wire  ropes  placed  around  the  supporting  structure. 

Roof  bracket  scaffold  means  a  rooftop  supported  scaffold  consisting  of  a 
platform  resting  on  angular-shaped  supports. 

Runner  (ledger  or  ribbon)  means  the  lengthwise  horizontal  spacing  or  brac- 
ing member  which  may  support  the  bearers. 

Scaffold  means  any  temporary  elevated  platform  (supported  or  suspended) 
and  its  supporting  structure  (including  points  of  anchorage),  used  for  sup- 
porting employees  or  materials  or  both. 

Self-contained  adjustable  scaffold  means  a  combination  supported  and 
suspension  scaffold  consisting  of  an  adjustable  platform(s)  mounted  on 
an  Independent  supporting  frame(s)  not  a  part  of  the  object  being  worked 
on.  and  which  is  equipped  with  a  means  to  permit  the  raising  and  lowering 
of  the  platform(s).  Such  systems  include  rolling  roof  rigs,  rolling  outrigger 
systems,  and  some  masons'  adjustable  supported  scaffolds. 


SI  litre  •••  ufftUl  means  a  suppen  lc-cl  si  aflold  which  Is  placed  against  a  build 
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Single  /mini  adjustable  mis/hiimihi  scaffold  means  a  suspension  scaffold 
consisting  Ol  I  platform  suspended  by  uni    rn|  iilicad  sup 

port  .mil  equipped  wllh  means  to  permit  the  movement  "I  the  platform  to 
desired  work  levels. 

Single  pole  scaffold  means  a  supported  scaffold  c  onslstlng  ol  a  platform(s) 
resting  on  bearers,  the  outside  ends  of  which  are  supported  on  runners 
Secured  to  a  Single  TOW  Ol  posts  or  uprights,  and  the  Inner  ends  of  which 
are  supported  on  or  In  a  structure  or  building  wall. 

Stair  tower  (Scaffold  stairway / lower)  means  a  tower  comprised  of  scaffold 
components  and  which  contains  Internal  stairway  units  and  rest  platforms. 
These  towers  are  used  to  provide  access  to  scaffold  platforms  and  other 
elevated  points  such  as  floors  and  roofs. 

Stall  load  means  the  load  at  which  the  prime-mover  of  a  power -operated  hoist 
stalls  or  the  power  to  the  prime-mover  is  automatically  disconnected. 

Step,  platform,  and  trestle  ladder  scaffold  means  a  platform  resting  directly 
on  the  rungs  of  step  ladders  or  trestle  ladders. 

Stilts  means  a  pair  of  poles  or  similar  supports  with  raised  footrests.  used 
to  permit  walking  above  the  ground  or  working  surface. 

Stonesetters'  multipoint  adjustable  suspension  scaffold  means  a  continuous 
run  suspension  scaffold  designed  and  used  for  stonesetters'  operations. 

Supported  scaffold  means  one  or  more  platforms  supported  by  outrigger  beams, 
brackets,  poles,  legs,  uprights,  posts,  frames,  or  similar  rigid  support. 

Suspension  scaffold  means  one  or  more  platforms  suspended  by  ropes  or 
other  non-rigid  means  from  an  overhead  structure(s). 

System  scaffold  means  a  scaffold  consisting  of  posts  with  fixed  connection 
points  that  accept  runners,  bearers,  and  diagonals  that  can  be  Intercon- 
nected at  predetermined  levels. 

Tank  builders'  scaffold  means  a  supported  scaffold  consisting  of  a  platform 
resting  on  brackets  that  are  either  directly  attached  to  a  cylindrical  tank  or 
attached  to  devices  that  are  attached  to  such  a  tank. 

Top  plate  bracket  scaffold  means  a  scaffold  supported  by  brackets  that  hook 
over  or  are  attached  to  the  top  of  a  wall.  This  type  of  scaffold  is  similar  to 
carpenters'  bracket  scaffolds  and  form  scaffolds  and  is  used  in  residential 
construction  for  setting  trusses. 

Tube  and  coupler  scaffold  means  a  supported  or  suspended  scaffold  con- 
sisting of  a  platform(s)  supported  by  tubing,  erected  with  coupling  devices 
connecting  uprights,  braces,  bearers,  and  runners. 

Tubular  welded  frame  scaffold  (see  "Fabricated  frame  scaffold"). 

Two-point  suspension  scaffold  (swing  stage)  means  a  suspension  scaffold 
consisting  of  a  platform  supported  by  hangers  (stirrups)  suspended  by 
two  ropes  from  overhead  supports  and  equipped  with  means  to  permit  the 
raising  and  lowering  of  the  platform  to  desired  work  levels. 

Unstable  objects  means  items  whose  strength,  configuration,  or  lack  of 
stability  may  allow  them  to  become  dislocated  and  shift  and  therefore 
may  not  properly  support  the  loads  imposed  on  them.  Unstable  objects  do 
not  constitute  a  safe  base  support  for  scaffolds,  platforms,  or  employees. 
Examples  include,  but  are  not  limited  to.  barrels,  boxes,  loose  brick,  and 
concrete  blocks. 

Vertical  pickup  means  a  rope  used  to  support  the  horizontal  rope  in  cat- 
enary scaffolds. 

Wallcuxxy  means  a  portion  of  a  scaffold  platform  used  only  for  access  and 
not  as  a  work  level. 

Window  jack  scaffold  means  a  platform  resting  on  a  bracket  or  jack  which 
projects  through  a  window  opening. 

§1926.451  General  requirements. 

This  section  does  not  apply  to  aerial  lifts,  the  criteria  for  which  are  set  out 
exclusively  in  §1926.453. 

1926.451(a)  Capacity.  (1)  Except  as  provided  in  paragraphs  (a)(2).  (a)(3). 
(a)(4),  (a)(5)  and  (g)  of  this  section,  each  scaffold  and  scaffold  component 
shall  be  capable  of  supporting,  without  failure,  its  own  weight  and  at  least 
4  times  the  maximum  intended  load  applied  or  transmitted  to  it. 

1926.451(a)(2)  Direct  connections  to  roofs  and  floors,  and  counterweights  used 
to  balance  adjustable  suspension  scaffolds,  shall  be  capable  of  resisting  at  least 
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4  times  the  tipping  moment  imposed  by  the  scaffold  operating  at  the  rated 
load  of  the  hoist,  or  1 .5  (minimum)  times  the  tipping  moment  imposed  by  the 
scaffold  operating  at  the  stall  load  of  the  hoist,  whichever  is  greater. 

1926.451(a)(3)  Each  suspension  rope,  including  connecting  hardware, 
used  on  non-adjustable  suspension  scaffolds  shall  be  capable  of  sup- 
porting, without  failure,  at  least  6  times  the  maximum  intended  load 
applied  or  transmitted  to  that  rope. 

1926.451(a)(4)  Each  suspension  rope,  including  connecting  hardware,  used 
on  adjustable  suspension  scaffolds  shall  be  capable  of  supporting,  without 
failure,  at  least  6  times  the  maximum  intended  load  applied  or  transmitted 
to  that  rope  with  the  scaffold  operating  at  either  the  rated  load  of  the  hoist, 
or  2  (minimum)  times  the  stall  load  of  the  hoist,  whichever  is  greater. 

1926.451(a)(5)  The  stall  load  of  any  scaffold  hoist  shall  not  exceed  3 
times  its  rated  load. 

1926.451(a)(6)  Scaffolds  shall  be  designed  by  a  qualified  person  and  shall 
be  constructed  and  loaded  in  accordance  with  that  design.  Non-mandatory 
Appendix  A  to  this  subpart  contains  examples  of  criteria  that  will  enable 
an  employer  to  comply  with  paragraph  (a)  of  this  section. 

1926.451(b)  Scaffold  platform  construction.  (1)  Each  platform  on  all 
working  levels  of  scaffolds  shall  be  fully  planked  or  decked  between  the 
front  uprights  and  the  guardrail  supports  as  follows: 

1926.451(b)(1)(i)  Each  platform  unit  (e.g..  scaffold  plank,  fabricated  plank. 
fabricated  deck,  or  fabricated  platform)  shall  be  installed  so  that  the  space 
between  adjacent  units  and  the  space  between  the  platform  and  the  uprights 
is  no  more  than  1  inch  (2.5  cm)  wide,  except  where  the  employer  can  dem- 
onstrate that  a  wider  space  is  necessary  (for  example,  to  fit  around  uprights 
when  side  brackets  are  used  to  extend  the  width  of  the  platform). 

1 926.451  (b)(1  )(ii)  Where  the  employer  makes  the  demonstration  provided 
for  in  paragraph  (b)(l)(i)  of  this  section,  the  platform  shall  be  planked  or 
decked  as  fully  as  possible  and  the  remaining  open  space  between  the 
platform  and  the  uprights  shall  not  exceed  9  1/2  inches  (24.1  cm). 

Exception  to  paragraph  (b)(1):  The  requirement  in  paragraph  (b)(1)  to 
provide  full  planking  or  decking  does  not  apply  to  platforms  used  solely  as 
walkways  or  solely  by  employees  performing  scaffold  erection  or  disman- 
tling. In  these  situations,  only  the  planking  that  the  employer  establishes 
is  necessary  to  provide  safe  working  conditions  is  required. 

1926.451(b)(2)  Except  as  provided  in  paragraphs  (b)(2)(i)  and  (b)(2)(ii) 
of  this  section,  each  scaffold  platform  and  walkway  shall  be  at  least  1 8 
inches  (46  cm)  wide. 

1 926.451  (b)(2)(i)  Each  ladderjack  scaffold,  top  plate  bracket  scaffold,  roof 
bracket  scaffold,  and  pump  jack  scaffold  shall  be  at  least  12  inches  (30  cm) 
wide.  There  is  no  minimum  width  requirement  for  boatswains'  chairs. 

Note  to  paragraph  (b)(2)(i):  Pursuant  to  an  administrative  stay  effective 
November  29.  1996  and  published  in  the  FEDERAL  REGISTER  on  No- 
vember 25.  1996.  the  requirement  in  paragraph  (b)(2)(i)  that  roof  bracket 
scaffolds  be  at  least  12  inches  wide  is  stayed  until  November  25.  1997  or 
until  rulemaking  regarding  the  minimum  width  of  roof  bracket  scaffolds 
has  been  completed,  whichever  is  later. 

1 926.451  (b)(2)(ii)  Where  scaffolds  must  be  used  in  areas  that  the  employer 
can  demonstrate  are  so  narrow  that  platforms  and  walkways  cannot  be 
at  least  18  inches  (46  cm)  wide,  such  platforms  and  walkways  shall  be  as 
wide  as  feasible,  and  employees  on  those  platforms  and  walkways  shall 
be  protected  from  fall  hazards  by  the  use  of  guardrails  and/or  personal 
fall  arrest  systems. 

1926.451(b)(3)  Except  as  provided  in  paragraphs  (b)(3)  (i)  and  (ii)  of  this 
section,  the  front  edge  of  all  platforms  shall  not  be  more  than  14  inches  (36 
cm)  from  the  face  of  the  work,  unless  guardrail  systems  are  erected  along 
the  front  edge  and/or  personal  fall  arrest  systems  are  used  in  accordance 
with  paragraph  (g)  of  this  section  to  protect  employees  from  falling. 

1 926.451  (b)(3)(i)  The  maximum  distance  from  the  face  for  outrigger  scaf- 
folds shall  be  3  inches  (8  cm); 

1 926.45 1  (b)(3)(H)  The  maximum  distance  from  the  face  for  plastering  and 
lathing  operations  shall  be  18  inches  (46  cm). 

1926.451(b)(4)  Each  end  of  a  platform,  unless  cleated  or  otherwise  re- 
strained by  hooks  or  equivalent  means,  shall  extend  over  the  centerline 
of  its  support  at  least  6  inches  (15  cm). 

1 926.451  (b)(5)(i)  Each  end  of  a  platform  10  feet  or  less  in  length  shall  not 
extend  over  its  support  more  than  12  inches  (30  cm)  unless  the  platform 


is  designed  and  installed  so  that  the  cantilevered  portion  of  the  platform 
is  able  to  support  employees  and/or  materials  without  tipping,  or  has 
guardrails  which  block  employee  access  to  the  cantilevered  end. 

1 926.451  (b)(5)(H)  Each  platform  greater  than  10  feet  in  length  shall  not 
extend  over  its  support  more  than  18  inches  (46  cm),  unless  it  is  designed 
and  installed  so  that  the  cantilevered  portion  of  the  platform  is  able  to 
support  employees  without  tipping,  or  has  guardrails  which  block  em- 
ployee access  to  the  cantilevered  end. 

1926.451(b)(6)  On  scaffolds  where  scaffold  planks  are  abutted  to  create  a 
long  platform,  each  abutted  end  shall  rest  on  a  separate  support  surface. 
This  provision  does  not  preclude  the  use  of  common  support  members, 
such  as  T"  sections,  to  support  abutting  planks,  or  hook  on  platforms 
designed  to  rest  on  common  supports. 

1926.451(b)(7)  On  scaffolds  where  platforms  are  overlapped  to  create  a 
long  platform,  the  overlap  shall  occur  only  over  supports,  and  shall  not 
be  less  than  12  inches  (30  cm)  unless  the  platforms  are  nailed  together 
or  otherwise  restrained  to  prevent  movement. 

1926.451(b)(8)  At  all  points  of  a  scaffold  where  the  platform  changes 
direction,  such  as  turning  a  corner,  any  platform  that  rests  on  a  bearer 
at  an  angle  other  than  a  right  angle  shall  be  laid  first,  and  platforms 
which  rest  at  right  angles  over  the  same  bearer  shall  be  laid  second,  on 
top  of  the  first  platform. 

1 926.45 1  (b)(9)  Wood  platforms  shall  not  be  covered  with  opaque  finishes, 
except  that  platform  edges  may  be  covered  or  marked  for  identification. 
Platforms  may  be  coated  periodically  with  wood  preservatives,  fire-re- 
tardant  finishes,  and  slip-resistant  finishes:  however,  the  coating  may 
not  obscure  the  top  or  bottom  wood  surfaces. 

1926.451(b)(10)  Scaffold  components  manufactured  by  different  man- 
ufacturers shall  not  be  intermixed  unless  the  components  fit  together 
without  force  and  the  scaffold's  structural  integrity  is  maintained  by  the 
user.  Scaffold  components  manufactured  by  different  manufacturers  shall 
not  be  modified  in  order  to  intermix  them  unless  a  competent  person 
determines  the  resulting  scaffold  is  structurally  sound. 

1926.451(b)(11)  Scaffold  components  made  of  dissimilar  metals  shall 
not  be  used  together  unless  a  competent  person  has  determined  that 
galvanic  action  will  not  reduce  the  strength  of  any  component  to  a  level 
below  that  required  by  paragraph  (a)(1)  of  this  section. 

1926.451(c)  Criteria  for  supported  scaffolds.  (1)  Supported  scaffolds 
with  a  height  to  base  width  (including  outrigger  supports,  if  used)  ratio 
of  more  than  four  to  one  (4: 1)  shall  be  restrained  from  tipping  by  guying, 
tying,  bracing,  or  equivalent  means,  as  follows: 

1 926.451  (c)(1)(i)  Guys,  ties,  and  braces  shall  be  installed  at  locations 
where  horizontal  members  support  both  inner  and  outer  legs. 

1926.451(c)(1)(H)  Guys,  ties,  and  braces  shall  be  installed  according  to 
the  scaffold  manufacturer's  recommendations  or  at  the  closest  horizon- 
tal member  to  the  4:1  height  and  be  repeated  vertically  at  locations  of 
horizontal  members  every  20  feet  (6. 1  m)  or  less  thereafter  for  scaffolds 
3  feet  (0.91  m)  wide  or  less,  and  every  26  feet  (7.9  m)  or  less  thereafter 
for  scaffolds  greater  than  3  feet  (0.91  m)  wide.  The  top  guy,  tie  or  brace 
of  completed  scaffolds  shall  be  placed  no  further  than  the  4:1  height 
from  the  top.  Such  guys,  ties  and  braces  shall  be  installed  at  each  end 
of  the  scaffold  and  at  horizontal  intervals  not  to  exceed  30  feet  (9. 1  m) 
(measured  from  one  end  |not  both)  towards  the  other). 

1 926.451  (c)(1)(iii)  Ties,  guys,  braces,  or  outriggers  shall  be  used  to 
prevent  the  tipping  of  supported  scaffolds  in  all  circumstances  where 
an  eccentric  load,  such  as  a  cantilevered  work  platform,  is  applied  or  is 
transmitted  to  the  scaffold. 

1926.451(c)(2)  Supported  scaffold  poles,  legs,  posts,  frames,  and  up- 
rights shall  bear  on  base  plates  and  mud  sills  or  other  adequate  firm 
foundation. 

1 926.451  (c)(2)(i)  Footings  shall  be  level,  sound,  rigid,  and  capable  of  sup- 
porting the  loaded  scaffold  without  settling  or  displacement. 

1926.451(c)(2)(H)  Unstable  objects  shall  not  be  used  to  support  scaffolds 
or  platform  units. 

1 926.451  (c)(2)(iii)  Unstable  objects  shall  not  be  used  as  working  platforms. 
1 926.451  (c)(2)(iv)  Front-end  loaders  and  similar  pieces  of  equipment 
shall  not  be  used  to  support  scaffold  platforms  unless  they  have  been 
specifically  designed  by  the  manufacturer  for  such  use. 
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Subpart  L — Scaffolds 


1 926.45 1(c)(2)(v)  l-'mk  lifts  si i. ill  not  be  used  to  siippinl  M  affold  pl.il  Im  mi 

unless  the  entire  platform  is  attached  to  the  i< >i  k  and  the  fork  l •  1 1  is  nol 
mowed  horizontally  while  the  platform  Is  occupied 

192S.451  (c)(3)  St  i  |i|  mil  cil  si  .illi  ilt  I  poles,  lei;s.  pnsls.  frames,  .mil  1 1 1  >i  n  I  it 

shall  be  plumb  and  brai  ed  to  prevail  swaying  and  displacement, 

1926.451(d)  Criteria  for  suspension  scqffolds.  (1)AI1  Suspension  scaffold 

siippni  i  devices,  such  .is  outriggei  beams,  cornice  hunks,  parapet  clamps, 
.mil  siniii.ii  devices,  sh.iii  n-si  mi  surfaces  capable  ol  supporting  al  leasl  i 

limes  the  ln.ul  Imposed  mi  lluiii  by  the  scatlold  operating  ,il  Hie  rated  load 

ni  the  hoist  (or  ,n  least  i  ,5  times  the  load  Imposed  mi  them  by  the  scaffold 
.it  the  si. til  capacity  ol  the  hoist  whichever  is  greater) 

1926.451(d)(2)  Suspension  scaffold  outrigger  beams,  when  used,  shall  be 
in. nir  ni  structural  metal  or  equivalent  strength  material,  and  shall  be 
restrained  to  prevent  movement 

1926.451(d)(3)  The  Inboard  ends  of  suspension  scaffold  outrigger  beams 
shall  be  stabilized  by  bolts  or  other  direct  connections  to  the  floor  or  roof 
deck,  or  they  shall  have  their  Inboard  ends  stabilized  by  Counterweights, 
except  masons'  multi-point  adjustable  suspension  scaffold  outrigger  beams 
shall  not  be  stabilized  by  counterweights 

1 926.451  (d)(3)(i)  Before  the  scaffold  is  used,  direct  connections  shall  be  eval- 
t  lated  by  a  competent  person  who  shall  confirm,  based  on  tbe  evaluation,  that 
the  supporting  surfaces  are  capable  of  supporting  the  loads  to  be  imposed. 
In  addition,  masons'  multipoint  adjustable  suspension  scaffold  connections 
shall  be  designed  by  an  engineer  experienced  in  such  scaffold  design. 

1926.451(d)(3)(H)  Counterweights  shall  be  made  of  non-flowable  material. 
Sand,  gravel  and  similar  materials  that  can  be  easily  dislocated  shall  not 
be  used  as  counterweights. 

1 926.451  (d)(3)(iii)  Only  those  items  specifically  designed  as  counterweights 
shall  be  used  to  counterweight  scaffold  systems.  Construction  materials 
such  as.  but  not  limited  to.  masonry  units  and  rolls  of  roofing  felt,  shall 
not  be  used  as  counterweights. 

1 926.451  (d)(3)(iv)  Counterweights  shall  be  secured  by  mechanical  means 
to  the  outrigger  beams  to  prevent  accidental  displacement. 

1 926.451  (d)(3)(v)  Counterweights  shall  not  be  removed  from  an  outrigger 
beam  until  the  scaffold  is  disassembled. 

1 926.451  (d)(3)(vi)  Outrigger  beams  which  are  not  stabilized  by  bolts  or  other 
direct  connections  to  the  floor  or  roof  deck  shall  be  secured  by  tiebacks. 

1 926.451  (d)(3)(vii)  Tiebacks  shall  be  equivalent  in  strength  to  the  sus- 
pension ropes. 

1 926.451  (d)(3)(viii)  Outrigger  beams  shall  be  placed  perpendicular  to  its 
bearing  support  (usually  the  face  of  the  building  or  structure) .  However, 
where  the  employer  can  demonstrate  that  it  is  not  possible  to  place  an  out- 
rigger beam  perpendicular  to  the  face  of  the  building  or  structure  because 
of  obstructions  that  cannot  be  moved,  the  outrigger  beam  may  be  placed  at 
some  other  angle,  provided  opposing  angle  tiebacks  are  used. 

1 926.451  (d)(3)(ix)  Tiebacks  shall  be  secured  to  a  structurally  sound  an- 
chorage on  the  building  or  structure.  Sound  anchorages  include  structural 
members,  but  do  not  include  standpipes,  vents,  other  piping  systems,  or 
electrical  conduit. 

1 926.451  (d)(3)(x)  Tiebacks  shall  be  installed  perpendicular  to  the  face  of  the 
building  or  structure,  or  opposing  angle  tiebacks  shall  be  installed.  Single 
tiebacks  installed  at  an  angle  are  prohibited. 

1926.451(d)(4)  Suspension  scaffold  outrigger  beams  shall  be: 

1926.451(d)(4)(i)  Provided  with  stop  bolts  or  shackles  at  both  ends: 

1926.451(d)(4)(H)  Securely  fastened  together  with  the  flanges  turned  out 
when  channel  iron  beams  are  used  in  place  of  I-beams: 

1 926.451  (d)(4)(iii)  Installed  with  all  bearing  supports  perpendicular  to  the 
beam  center  line: 

1926.451(d)(4)(iv)  Set  and  maintained  with  the  web  in  a  vertical  position:  and 

1 926.451  (d)(4)(v)  When  an  outrigger  beam  is  used,  the  shackle  or  clevis  with 
which  the  rope  is  attached  to  the  outrigger  beam  shall  be  placed  directly 
over  the  center  line  of  the  stirrup. 

1 926.451  (d)(5)  Suspension  scaffold  support  devices  such  as  cornice  hooks, 
roof  hooks,  roof  irons,  parapet  clamps,  or  similar  devices  shall  be: 

1 926.451  (d)(5)(i)  Made  of  steel,  wrought  iron,  or  materials  of  equivalent 
strength: 


1926.451(d)(5)(il)  Sup|M.rted  bv  bearing  blocks;  and 

I926.45i(d)(5)(tii)  Secured  against  movement  by  tiebacks  Installed  al 
tight  angles  to  the  fai  <■  ol  tin-  building  a  strut  hire  oi  opposing  angle 
iii-b.H  ks  shall  in  installed  and  set  ured  to  ■>  sum  rurally  sound  point  ni 
irage  on  the  building  or  structure  Bound  points  ol  anchorage  include 
structural  members,  but  do  not  include  standpipes,  vents,  other  piping 
systems,  oi  ele  trlcaJ  conduit 

1 926.45 1(dX5)0v)  Tletiacks  shall  be  equivalent  In  strength  to  the  hoisting  rope. 

1926.451(d)(6)  When  winding  drum  hoists  tire  used  on  a  suspension  scaf- 
Inlil.  the)  shall  I  ontaln  not  less  than  Imir  wraps  of  the  suspension  rope  at 
the  lowest  point  ill  si  titliild  travel  When  other  types  of  hoists  are  U9ed.  the 
suspension  ropes  shall  be  long  enough  to  allow  the  scaffold  to  be  lowered 
to  the  level  below  without  the  rope  end  passing  through  the  hoist,  or  the 
rope  end  shall  be  configured  or  provided  with  means  to  prevent  the  end 
from  passing  through  the  hoist. 

1926.451(d)(7)  The  use  of  repaired  wire  rope  as  suspension  rope  is  prohibited. 

1926.451(d)(8)  Wire  suspension  ropes  shall  not  be  Joined  together  except 
through  the  use  of  eye  splice  thimbles  connected  with  shackles  or  cover- 
plates  and  bolts. 

1926.451  (d)(9)  The  load  end  of  wire  suspension  ropes  shall  be  equipped  with 
proper  size  thimbles  and  secured  by  eyespliclng  or  equivalent  means. 

1926.451(d)(10)  Ropes  shall  be  inspected  for  defects  by  a  competent  person 
prior  to  each  workshifl  and  after  every  occurrence  which  could  affect  a  rope's 
integrity.  Ropes  shall  be  replaced  if  any  of  the  following  conditions  exist: 

1 926.451  (d)(10)(i)  Any  physical  damage  which  impairs  the  function  and 
strength  of  the  rope. 

1 926.451  (d)(1 0)(ii)  Kinks  that  might  impair  the  tracking  or  wrapping  of  rope 
around  the  drum(s)  or  sheave(s). 

1 926.451  (d)(10)(iii)  Six  randomly  distributed  broken  wires  in  one  rope  lay 
or  three  broken  wires  in  one  strand  in  one  rope  lay. 

1 926.451  (dX10)(iv)  Abrasion,  corrosion,  scrubbing,  flattening  or  peening  causing 
loss  of  more  than  one-third  of  the  original  diameter  of  the  outside  wires. 

1 926.451  (d)(10)(v)  Heat  damage  caused  by  a  torch  or  any  damage  caused 
by  contact  with  electrical  wires. 

1 926.451  (d)(10)(vi)  Evidence  that  the  secondary  brake  has  been  activated 
during  an  overspeed  condition  and  has  engaged  the  suspension  rope. 

1926.451(d)(1 1)  Swaged  attachments  or  spliced  eyes  on  wire  suspension 
ropes  shall  not  be  used  unless  they  are  made  by  the  wire  rope  manufacturer 
or  a  qualified  person. 

1 926.451  (d)(1 2)  When  wire  rope  clips  are  used  on  suspension  scaffolds: 

1 926.451  (d)(12)(i)  There  shall  be  a  minimum  of  3  wire  rope  clips  installed, 
with  the  clips  a  minimum  of  6  rope  diameters  apart: 

1 926.451  (d)(12)(ii)  Clips  shall  be  installed  according  to  the  manufacturer's 
recommendations: 

1 926.451  (d)(1 2)(iii)  Clips  shall  be  retightened  to  the  manufacturer's  recom- 
mendations after  the  initial  loading: 

1 926.451  (d)(12)(iv)  Clips  shall  be  inspected  and  retightened  to  the  manu- 
facturer's recommendations  at  the  start  of  each  workshift  thereafter: 

1 926.451  (d)(12)(v)  U-bolt  clips  shall  not  be  used  at  the  point  of  suspension 
for  any  scaffold  hoist: 

1 926.451  (d)(12)(vi)  When  U-bolt  clips  are  used,  the  U-bolt  shall  be  placed 
over  the  dead  end  of  the  rope,  and  the  saddle  shall  be  placed  over  the  live 
end  of  the  rope. 

1 926.451  (d)(1 3)  Suspension  scaffold  power-operated  hoists  and  manual 
hoists  shall  be  tested  by  a  qualified  testing  laboratory. 

1 926.451  (d)(1 4)  Gasoline-powered  equipment  and  hoists  shall  not  be  used 
on  suspension  scaffolds. 

1 926.451  (d)(1 5)  Gears  and  brakes  of  power -operated  hoists  used  on  sus- 
pension scaffolds  shall  be  enclosed. 

1 926.451  (d)(1 6)  In  addition  to  the  normal  operating  brake,  suspension 
scaffold  power-operated  hoists  and  manually  operated  hoists  shall  have  a 
braking  device  or  locking  pawl  which  engages  automatically  when  a  hoist 
makes  either  of  the  following  uncontrolled  movements:  an  instantaneous 
change  in  momentum  or  an  accelerated  overspeed. 
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1 926.45 1  (d)(  1  7)  Manually  operated  hoists  shall  require  a  positive  crank 
force  to  descend. 

1 926.45 1  (d)(  1 8)  Two-point  and  multi-point  suspension  scaffolds  shall  be 
tied  or  otherwise  secured  to  prevent  them  from  swaying,  as  determined 
to  be  necessary  based  on  an  evaluation  by  a  competent  person.  Window 
cleaners'  anchors  shall  not  be  used  for  this  purpose. 

1926.451(d)(19)  Devices  whose  sole  function  is  to  provide  emergency 
escape  and  rescue  shall  not  be  used  as  working  platforms.  This  provision 
does  not  preclude  the  use  of  systems  which  are  designed  to  function  both 
as  suspension  scaffolds  and  emergency  systems. 

1926.451(e)  Access.  This  paragraph  applies  to  scaffold  access  for  all 
employees.  Access  requirements  for  employees  erecting  or  dismantling 
supported  scaffolds  are  specifically  addressed  in  paragraph  (e)(9)  of 
this  section. 

1926.451  (e)(1)  When  scaffold  platforms  are  more  than  2  feet  (0.6  m)  above  or 
below  a  point  of  access,  portable  ladders,  hook-on  ladders,  attachable  ladders, 
stair  towers  (scaffold  stairways/towers),  stairway-type  ladders  (such  as  ladder 
stands),  ramps,  walkways,  integral  prefabricated  scaffold  access,  or  direct  ac- 
cess from  another  scaffold,  structure,  personnel  hoist,  or  similar  surface  shall 
be  used.  Crossbraces  shall  not  be  used  as  a  means  of  access. 

1926.451(e)(2)  Portable,  hook-on.  and  attachable  ladders  (Additional  re- 
quirements for  the  proper  construction  and  use  of  portable  ladders  are 
contained  in  subpart  X  of  this  part  — Stairways  and  Ladders): 

1 926.451  (e)(2)(i)  Portable,  hook-on.  and  attachable  ladders  shall  be  po- 
sitioned so  as  not  to  tip  the  scaffold: 

1 926.451  (e)(2)(ii)  Hook-on  and  attachable  ladders  shall  be  positioned 
so  that  their  bottom  rung  is  not  more  than  24  inches  (6 1  cm)  above  the 
scaffold  supporting  level: 

1926.451(e)(2)(iii)  When  hook-on  and  attachable  ladders  are  used  on  a 
supported  scaffold  more  than  35  feet  (10.7  m)  high,  they  shall  have  rest 
platforms  at  35-foot  (10.7  m)  maximum  vertical  intervals. 

1 926.451  (e)(2)(iv)  Hook-on  and  attachable  ladders  shall  be  specifically 
designed  for  use  with  the  type  of  scaffold  used; 

1 926.451  (e)(2)(v)  Hook-on  and  attachable  ladders  shall  have  a  minimum 
rung  length  of  1 1  1/2  inches  (29  cm);  and 

1 926.451  (e)(2)(vi)  Hook-on  and  attachable  ladders  shall  have  uniformly 
spaced  rungs  with  a  maximum  spacing  between  rungs  of  16  3/4  inches. 

1926.451(e)(3)  Stairway-type  ladders  shall: 

1 926.451  (e)(3)(i)  Be  positioned  such  that  their  bottom  step  is  not  more 
than  24  inches  (6 1  cm)  above  the  scaffold  supporting  level; 

1 926.45 1(e)(3)(ii)  Be  provided  with  rest  platforms  at  12  foot  (3.7  m)  max- 
imum vertical  intervals: 

1 926.451(e)(3)(iii)  Have  a  minimum  step  width  of  16  inches  (41  cm),  except 
that  mobile  scaffold  stairway-type  ladders  shall  have  a  minimum  step 
width  of  1 1  1/2  inches  (30  cm):  and 
1 926.45 1(e)(3)(iv)  Have  slip-resistant  treads  on  all  steps  and  landings. 

1926.451(e)(4)  Stairtowers  (scaffold  stairway/towers)  shall  be  positioned 
such  that  their  bottom  step  is  not  more  than  24  inches  (61  cm.)  above 
the  scaffold  supporting  level. 

1 926.451  (e)(4)(i)  A  stairrail  consisting  of  a  toprail  and  a  midrail  shall  be 
provided  on  each  side  of  each  scaffold  stairway. 

1 926.451  (e)(4)(h)  The  toprail  of  each  stairrail  system  shall  also  be  capable 
of  serving  as  a  handrail,  unless  a  separate  handrail  is  provided. 

1 926.45 1(e)(4)(iii)  Handrails,  and  toprails  that  serve  as  handrails,  shall  pro- 
vide an  adequate  handhold  for  employees  grasping  them  to  avoid  falling. 

1 926.45 1(e)(4)(iv)  Stairrail  systems  and  handrails  shall  be  surfaced  to 
prevent  injury  to  employees  from  punctures  or  lacerations,  and  to  prevent 
snagging  of  clothing. 

1 926.451  (e)(4)(v)  The  ends  of  stairrail  systems  and  handrails  shall  be 
constructed  so  that  they  do  not  constitute  a  projection  hazard. 

1 926.451  (e)(4)(vi)  Handrails,  and  toprails  that  are  used  as  handrails, 
shall  be  at  least  3  inches  (7.6  cm)  from  other  objects. 

1 926.45 1(eX4Mvii)  Stairrails  shall  be  not  less  than  28  inches  (71  cm)  nor  more 
than  37  inches  (94  cm)  from  the  upper  surface  of  the  stairrail  to  the  surface  of 
the  tread,  in  line  with  the  face  of  the  riser  at  the  forward  edge  of  the  tread. 


1 926.451  (e)(4)(viii)  A  landing  platform  at  least  18  inches  (45.7  cm)  wide 
by  at  least  18  inches  (45.7  cm)  long  shall  be  provided  at  each  level. 

1 926.45 1(e)(4)(ix)  Each  scaffold  stairway  shall  be  at  least  18  inches 

(45.7  cm)  wide  between  stairrails. 

1 926.451  (e)(4)(x)  Treads  and  landings  shall  have  slip-resistant  surfaces. 

1 926.451  (e)(4)(xi)  Stairways  shall  be  installed  between  40  degrees  and 
60  degrees  from  the  horizontal. 

1 926.451  (e)(4)(xii)  Guardrails  meeting  the  requirements  of  paragraph 
(g)(4)  of  this  section  shall  be  provided  on  the  open  sides  and  ends  of 
each  landing. 

1 926.451  (e)(4)(xiii)  Riser  height  shall  be  uniform,  within  1/4  inch.  (0.6  cm) 
for  each  flight  of  stairs.  Greater  variations  in  riser  height  are  allowed  for  the 
top  and  bottom  steps  of  the  entire  system,  not  for  each  flight  of  stairs. 

1 926.45 1(e)(4)(xiv)  Tread  depth  shall  be  uniform,  within  1/4  inch,  for 
each  flight  of  stairs. 

1926.451(e)(5)  Ramps  and  walkways,  (i)  Ramps  and  walkways  6  feet 
(1.8  m)  or  more  above  lower  levels  shall  have  guardrail  systems  which 
comply  with  subpart  M  of  this  part — Fall  Protection; 

1 926.451(e)(5)(ii)  No  ramp  or  walkway  shall  be  inclined  more  than  a  slope  of 
one  (1)  vertical  to  three  (3)  horizontal  (20  degrees  above  the  horizontal). 

1926.451(e)(5)(iii)  If  the  slope  of  a  ramp  or  a  walkway  is  steeper  than  one 
(1)  vertical  in  eight  (8)  horizontal,  the  ramp  or  walkway  shall  have  cleats 
not  more  than  fourteen  (14)  inches  (35  cm)  apart  which  are  securely 
fastened  to  the  planks  to  provide  footing. 

1926.451(e)(6)  Integral  prefabricated  scaffold  access  frames  shall: 

1 926.451  (e)(6)(i)  Be  specifically  designed  and  constructed  for  use  as 

ladder  rungs; 

1 926.451  (e)(6)(ii)  Have  a  rung  length  of  at  least  8  inches  (20  cm): 

1926.451(e)(6)(iii)  Not  be  used  as  work  platforms  when  rungs  are  less 
than  111/2  inches  in  length,  unless  each  affected  employee  uses  fall 
protection,  or  a  positioning  device,  which  complies  with  §1926.502; 

1 926.451  (e)(6)(iv)  Be  uniformly  spaced  within  each  frame  section; 

1 926.45 1(e)(6)(v)  Be  provided  with  rest  platforms  at  35-foot  (10.7  m) 

maximum  vertical  intervals  on  all  supported  scaffolds  more  than  35 

feet  (10.7  m)  high;  and 

1  926.451  (e)(6)(vi)   Have  a  maximum  spacing  between  rungs  of 

16  3/4  inches  (43  cm).  Non-uniform  rung  spacing  caused  by  joining 

end  frames  together  is  allowed,  provided  the  resulting  spacing  does  not 

exceed  16  3/4  inches  (43  cm). 

1926.451(e)(7)  Steps  and  rungs  of  ladder  and  stairway  type  access  shall 

line  up  vertically  with  each  other  between  rest  platforms. 

1 926.451  (e)(8)  Direct  access  to  or  from  another  surface  shall  be  used  only 

when  the  scaffold  is  not  more  than  14  inches  (36  cm)  horizontally  and  not 

more  than  24  inches  (6 1  cm)  vertically  from  the  other  surface. 

1 926.451  (e)(9)  Effective  September  2,  1997.  access  for  employees  erecting  or 
dismantling  supported  scaffolds  shall  be  in  accordance  with  the  following: 

1 926.451  (e)(9)(i)  The  employer  shall  provide  safe  means  of  access  for 
each  employee  erecting  or  dismantling  a  scaffold  where  the  provision  of 
safe  access  is  feasible  and  does  not  create  a  greater  hazard.  The  employer 
shall  have  a  competent  person  determine  whether  it  is  feasible  or  would 
pose  a  greater  hazard  to  provide,  and  have  employees  use  a  safe  means 
of  access.  This  determination  shall  be  based  on  site  conditions  and  the 
type  of  scaffold  being  erected  or  dismantled. 

1 926.451  (e)(9)(ii)  Hook-on  or  attachable  ladders  shall  be  installed  as 
soon  as  scaffold  erection  has  progressed  to  a  point  that  permits  safe 
installation  and  use. 

1 926.451  (e)(9)(iii)  When  erecting  or  dismantling  tubular  welded  frame 
scaffolds,  (end)  frames,  with  horizontal  members  that  are  parallel,  level 
and  are  not  more  than  22  inches  apart  vertically  may  be  used  as  climbing 
devices  for  access,  provided  they  are  erected  in  a  manner  that  creates  a 
usable  ladder  and  provides  good  hand  hold  and  foot  space. 
1 926.45 1  (e)(9)(i v)  Cross  braces  on  tubular  welded  frame  scaffolds  shall 
not  be  used  as  a  means  of  access  or  egress. 

1926.451(f)  Use.  (1)  Scaffolds  and  scaffold  components  shall  not  be 
loaded  in  excess  of  their  maximum  intended  loads  or  rated  capacities, 
whichever  is  less. 
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Subpart  L — Scaffolds 


1928.451(0(2)  Hie  us,-  ,.i  shore  oi  lean  to  scaffolds  k  prohibited 

1926.451(0(3)  Scaffolds  and    i  tffold  i  omponenta  shall  be  Inspei  ted  foi 

vialble  defecta  by  i patent  person  before  each  work  shift,  and  afto  an) 

occurrence  which  could  affect  a  »  iffold  i  structural  Into 

1926.451(0(4)  Any  pari  ol  •>  scaffold  damaged  "i  weakened  sin  N  thai  tta 
strength  is  less  iim  thai  required  by  paragraph  [a]  ol  ibis  section  shall 

be  Immediate!)  repaired placed,  braced  i"  meet  those  provialona,  01 

i ,  moved  from  m  rvlo  unl  0  repair  d 

1926.451(0(5)  Scaffolds  shall  n,,i  be  moved  horizontally  while  employees 
are  on  them,  unless  they  have  been  designed  in  .1  registered  profesalonal 
engineer  specifically  for  such  movement  or,  for  mobile  scaflblda,  where  the 
provialona  ol  §1826, lS2(w]  are  followed. 

1926.451(0(6)  I'he  clearance  between  scaflblda  and  powei  lines  shall  bi  aa 
follows  Scaflblda  shall  not  be  erected,  used,  dismantled,  altered.  01  movi  rj 
such  thai  they  01  arry  conductive  material  handled  on  them  might  come 

ClOSei  to  exposed  .ind  energized  power  lines  than  as  follows 


Insulated  lines  voltage 


Minimum  distance 


Alternatives 


I  ess  than  300  VOltS  3  leel  10.9  111). 

300  volts  to  TiO  kv  10  feet  (3.1  m) 

Men   than  50  kv  10  feet  (3.1  m)  plus  2  times  the  length  of  the 

0.4  Inches  (1 .0  cm)  for  line  insulator,  but  never 
eaeh  1  kv  over  50  kv.        less  than  10  feet  (3. 1  m). 


Uninsulated  lines  voltage         Minimum  distance 


Alternatives 


Less  than  50  kv 
More  lhan  50  kv 


10  feet  (3.1  m). 
10  feet  [3.1  ml  plus  0.4 
Inches  ( 1 .0  cm)  for  each 
1  kv  over  50  kv. 


2  times  the  length  of  the 
line  insulator,  but  never 
less  than  10  feet  (3.1  m). 


EXCEPTION  TO  PARAGRAPH  (f)(6):  Scaffolds  and  materials  may  be  closer 
to  power  lines  than  specified  above  where  such  clearance  is  necessary  for 
performance  of  work,  and  only  after  the  utility  company,  or  electrical  system 
operator,  has  been  notified  of  the  need  to  work  closer  and  the  utility  company. 
or  electrical  system  operator,  has  deenergized  the  lines,  relocated  the  lines,  or 
installed  protective  coverings  to  prevent  accidental  contact  with  the  lines. 

1926.451(0(7)  Scaffolds  shall  be  erected,  moved,  dismantled,  or  altered 
only  under  the  supervision  and  direction  of  a  competent  person  qualified 
In  scaffold  erection,  moving,  dismantling  or  alteration.  Such  activities  shall 
be  performed  only  by  experienced  and  trained  employees  selected  for  such 
work  by  the  competent  person. 

1926.451(0(8)  Employees  shall  be  prohibited  from  working  on  scaffolds 
covered  with  snow.  ice.  or  other  slippery  material  except  as  necessary  for 
removal  of  such  materials. 

1926.451(0(9)  Where  swinging  loads  are  being  hoisted  onto  or  near  scaf- 
folds such  that  the  loads  might  contact  the  scaffold,  tag  lines  or  equivalent 
measures  to  control  the  loads  shall  be  used. 

1926.451(0(10)  Suspension  ropes  supporting  adjustable  suspension  scaf- 
folds shall  be  of  a  diameter  large  enough  to  provide  sufficient  surface  area 
for  the  functioning  of  brake  and  hoist  mechanisms. 

1926.451(0(11)  Suspension  ropes  shall  be  shielded  from  heat-producing 
processes.  When  acids  or  other  corrosive  substances  are  used  on  a  scaf- 
fold, the  ropes  shall  be  shielded,  treated  to  protect  against  the  corrosive 
substances,  or  shall  be  of  a  material  that  will  not  be  damaged  by  the 
substance  being  used. 

1 926.451  (0(1 2)  Work  on  or  from  scaffolds  is  prohibited  during  storms  or  high 
winds  unless  a  competent  person  has  determined  that  it  is  safe  for  employees 
to  be  on  the  scaffold  and  those  employees  are  protected  by  a  persona]  fall 
arrest  system  or  wind  screens.  Wind  screens  shall  not  be  used  unless  the 
scaffold  is  secured  against  the  anticipated  wind  forces  imposed. 

1926.451(0(13)  Debris  shall  not  be  allowed  to  accumulate  on  platforms. 

1926.451(0(14)  Makeshift  devices,  such  as  but  not  limited  to  boxes  and 
barrels,  shall  not  be  used  on  top  of  scaffold  platforms  to  increase  the  work- 
ing level  height  of  employees. 

1926.451(0(15)  Ladders  shall  not  be  used  on  scaffolds  to  increase  the 
working  level  height  of  employees,  except  on  large  area  scaffolds  where 
employers  have  satisfied  the  following  criteria: 


1926.451(0(15)(I)  When  iiie  i.,, 1, i,-i  la  placed  againat  men  is 

IlOt  a  pal  I  ol  the  s,  all, , lil    lb,   -,,  all, , lil  shall  be  -,,  ,  ined  against  the  sideways 

■  ii, ,1  b)  the  ladder 

1926. 451(0(15)(H)  The  platform  mills  shall  be  secured  to  Ihe  si  all,, I, I  I,, 

prevent  thdi  movement 

I926.45i(0(i5)(iii)  The  laddei  legs  shall  be  on  the  same  platform  01  otha 
means  shall  be  provided  to  stabilise  the  laddei  againat  unequal  platform 
deflection,  and 

1926.451(0(15)(Iv)  The  laddei  legs  shall  be  secured  to  pn  ■  nl  them  from 
slipping  01  being  pushed  nil  the  platform 

1926.451(0(16)  Platforms  shall  not   deflect    more  than    I /(,()  ol  the  span 

when  loaded 

1926.451(0(1 7)  To  reduce  the  possibility  of  welding  current  arcing  through 
the  suspension  wire  rope  when  performing  welding  from  suspended  scaf- 
folds,  the  following  pni  .unions  shall  be  taken,  as  applicable: 

1926.451(0(17)(i)  An  insulated  thimble  shall  be  used  to  attach  each  sus- 
pension wire  rope  to  its  hanging  support  (such  as  cornice  hook  or  outrigger). 
Excess  suspension  wire  rope  and  any  additional  independent  lines  from 
grounding  shall  be  Insulated; 

1926.451  (0(1 7)(ii)The  suspension  wire  rope  shall  be  covered  with  Insulating 
material  extending  at  least  4  feet  (1.2  m)  above  the  hoist.  If  there  Is  a  tall  line 
below  the  hoist,  it  shall  be  insulated  to  prevent  contact  with  the  platform. 
The  portion  of  the  tail  line  that  hangs  free  below  the  scaffold  shall  be  guided 
or  retained,  or  both,  so  that  it  does  not  become  grounded; 

1926.451(0(17)(iii)  Each  hoist  shall  be  covered  with  insulated  protective 
covers; 

1926.451  (0(1 7)(iv)  In  addition  to  a  work  lead  attachment  required  by  the 
welding  process,  a  grounding  conductor  shall  be  connected  from  the  scaffold 
to  the  structure.  The  size  of  this  conductor  shall  be  at  least  the  size  of  the 
welding  process  work  lead,  and  this  conductor  shall  not  be  in  series  with 
the  welding  process  or  the  work  piece; 

1 926.451  (0(1 7)(v)  If  the  scaffold  grounding  lead  is  disconnected  at  any  time, 
the  welding  machine  shall  be  shut  off;  and 

1926.451  (0(1 7)(vi)  An  active  welding  rod  or  uninsulated  welding  lead  shall 
not  be  allowed  to  contact  the  scaffold  or  its  suspension  system. 

1926.451(g)  Fall  protection.  (1)  Each  employee  on  a  scaffold  more  than  10 
feet  (3. 1  m)  above  a  lower  level  shall  be  protected  from  falling  to  that  lower 
level.  Paragraphs  (g)(1)  (i)  through  (vii)  of  this  section  establish  the  types 
of  fall  protection  to  be  provided  to  the  employees  on  each  type  of  scaffold. 
Paragraph  (g)(2)  of  this  section  addresses  fall  protection  for  scaffold  erec- 
tors and  dismantlers. 

Note  to  paragraph  (g)(1):  The  fall  protection  requirements  for  employees 
installing  suspension  scaffold  support  systems  on  floors,  roofs,  and  other 
elevated  surfaces  are  set  forth  in  subpart  M  of  this  part. 

1926.451(g)(1)(i)  Each  employee  on  a  boatswains'  chair,  catenary  scaffold, 
float  scaffold,  needle  beam  scaffold,  or  ladder  jack  scaffold  shall  be  protected 
by  a  personal  fall  arrest  system: 

1 926.451  (g)(1)(H)  Each  employee  on  a  single-point  or  two-point  adjustable 
suspension  scaffold  shall  be  protected  by  both  a  persona]  fall  arrest  system 
and  guardrail  system: 

1 926.451(g)(1  )(iii)  Each  employee  on  a  crawling  board  (chicken  ladder)  shall 
be  protected  by  a  personal  fall  arrest  system,  a  guardrail  system  (with 
minimum  200  pound  toprail  capacity),  or  by  a  three-fourth  inch  (1.9  cm) 
diameter  grabline  or  equivalent  handhold  securely  fastened  beside  each 
crawling  board: 

1 926.45 1(g)(1)(iv)  Each  employee  on  a  self-contained  adjustable  scaffold 
shall  be  protected  by  a  guardrail  system  (with  minimum  200  pound  toprail 
capacity)  when  the  platform  is  supported  by  the  frame  structure,  and  by 
both  a  personal  fall  arrest  system  and  a  guardrail  system  (with  minimum 
200  pound  toprail  capacity)  when  the  platform  is  supported  by  ropes: 

1926.451(g)(1)(v)  Each  employee  on  a  walkway  located  within  a  scaffold 
shall  be  protected  by  a  guardrail  system  (with  minimum  200  pound  toprail 
capacity)  installed  within  9  1/2  inches  (24. 1  cm)  of  and  along  at  least  one 
side  of  the  walkway. 

1 926.45 1(g)(1)(vi)  Each  employee  performing  overhand  bricklaying  op- 
erations from  a  supported  scaffold  shall  be  protected  from  falling  from  all 
open  sides  and  ends  of  the  scaffold  (except  at  the  side  next  to  the  wall  being 
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laid)  by  the  use  of  a  personal  fall  arrest  system  or  guardrail  system  (with 
minimum  200  pound  toprail  capacity). 

1926.451(g)(1)(vii)  For  all  scaffolds  not  otherwise  specified  in  paragraphs 
(g)(  1  )(i)  through  (g)(  1  )(vi)  of  this  section,  each  employee  shall  be  protected 
by  the  use  of  personal  fall  arrest  systems  or  guardrail  systems  meeting 
the  requirements  of  paragraph  (g)(4)  of  this  section. 

1926.451(g)(2)  Effective  September  2.  1997,  the  employer  shall  have  a 
competent  person  determine  the  feasibility  and  safety  of  providing  fall 
protection  for  employees  erecting  or  dismantling  supported  scaffolds. 
Employers  are  required  to  provide  fall  protection  for  employees  erecting 
or  dismantling  supported  scaffolds  where  the  installation  and  use  of  such 
protection  is  feasible  and  does  not  create  a  greater  hazard. 

1926.451(g)(3)  In  addition  to  meeting  the  requirements  of  §1926. 502(d). 
personal  fall  arrest  systems  used  on  scaffolds  shall  be  attached  by  lanyard 
to  a  vertical  lifeline,  horizontal  lifeline,  or  scaffold  structural  member. 
Vertical  lifelines  shall  not  be  used  when  overhead  components,  such  as 
overhead  protection  or  additional  platform  levels,  are  part  of  a  single-point 
or  two-point  adjustable  suspension  scaffold. 

1 926.451  (g)(3)(i)  When  vertical  lifelines  are  used,  they  shall  be  fastened 
to  a  fixed  safe  point  of  anchorage,  shall  be  independent  of  the  scaffold, 
and  shall  be  protected  from  sharp  edges  and  abrasion.  Safe  points  of 
anchorage  include  structural  members  of  buildings,  but  do  not  include 
standpipes.  vents,  other  piping  systems,  electrical  conduit,  outrigger 
beams,  or  counterweights. 

1926.451  (g)(3)(H)  When  horizontal  lifelines  are  used,  they  shall  be  secured 
to  two  or  more  structural  members  of  the  scaffold,  or  they  may  be  looped 
around  both  suspension  and  independent  suspension  lines  (on  scaffolds 
so  equipped)  above  the  hoist  and  brake  attached  to  the  end  of  the  scaffold. 
Horizontal  lifelines  shall  not  be  attached  only  to  the  suspension  ropes. 

1 926.451(g)(3)(iii)  When  lanyards  are  connected  to  horizontal  lifelines  or 
structural  members  on  a  single-point  or  two-point  adjustable  suspension 
scaffold,  the  scaffold  shall  be  equipped  with  additional  independent  sup- 
port lines  and  automatic  locking  devices  capable  of  stopping  the  fall  of 
the  scaffold  in  the  event  one  or  both  of  the  suspension  ropes  fail.  The 
independent  support  lines  shall  be  equal  in  number  and  strength  to  the 
suspension  ropes. 

1 926.451  (g)(3)(iv)  Vertical  lifelines,  independent  support  lines,  and  sus- 
pension ropes  shall  not  be  attached  to  each  other,  nor  shall  they  be  at- 
tached to  or  use  the  same  point  of  anchorage,  nor  shall  they  be  attached 
to  the  same  point  on  the  scaffold  or  personal  fall  arrest  system. 

1926.451(g)(4)  Guardrail  systems  installed  to  meet  the  requirements  of  this 
section  shall  comply  with  the  following  provisions  (guardrail  systems  built 
in  accordance  with  Appendix  A  to  this  subpart  will  be  deemed  to  meet  the 
requirements  of  paragraphs  (g)(4)  (vii).  (viii).  and  (ix)  of  this  section): 

1 926.451  (g)(4)(i)  Guardrail  systems  shall  be  installed  along  all  open 
sides  and  ends  of  platforms.  Guardrail  systems  shall  be  installed  be- 
fore the  scaffold  is  released  for  use  by  employees  other  than  erection/ 
dismantling  crews. 

1 926.451  (g)(4)(H)  The  top  edge  height  of  toprails  or  equivalent  member 
on  supported  scaffolds  manufactured  or  placed  in  service  after  January 
1.  2000  shall  be  installed  between  38  inches  (0.97  m)  and  45  inches  (1.2 
m)  above  the  platform  surface.  The  top  edge  height  on  supported  scaf- 
folds manufactured  and  placed  in  service  before  January  1.  2000.  and 
on  all  suspended  scaffolds  where  both  a  guardrail  and  a  personal  fall 
arrest  system  are  required  shall  be  between  36  inches  (0.9  m)  and  45 
inches  (1.2  m).  When  conditions  warrant,  the  height  of  the  top  edge  may 
exceed  the  45-inch  height,  provided  the  guardrail  system  meets  all  other 
criteria  of  paragraph  (g)(4). 

1926.451(g)(4)(iii)  When  midrails.  screens,  mesh,  intermediate  vertical 
members,  solid  panels,  or  equivalent  structural  members  are  used,  they 
shall  be  installed  between  the  top  edge  of  the  guardrail  system  and  the 
scaffold  platform. 

1926.451  (g)(4) (iv)  When  midrails  are  used,  they  shall  be  installed  at  a 
height  approximately  midway  between  the  top  edge  of  the  guardrail  system 
and  the  platform  surface. 

1 926.45 1(g)(4)(v)  When  screens  and  mesh  are  used,  they  shall  extend 
from  the  top  edge  of  the  guardrail  system  to  the  scaffold  platform,  and 
along  the  entire  opening  between  the  supports. 


1 926.451  (g)(4)(vi)  When  intermediate  members  (such  as  balusters 
or  additional  rails)  are  used,  they  shall  not  be  more  than  19  inches 
(48  cm)  apart. 

1 926.451  (g)(4)(vii)  Each  toprail  or  equivalent  member  of  a  guardrail  system 
shall  be  capable  of  withstanding,  without  failure,  a  force  applied  in  any 
downward  or  horizontal  direction  at  any  point  along  its  top  edge  of  at 
least  100  pounds  (445  n)  for  guardrail  systems  installed  on  single-point 
adjustable  suspension  scaffolds  or  two-point  adjustable  suspension  scaf- 
folds, and  at  least  200  pounds  (890  n)  for  guardrail  systems  installed  on 
all  other  scaffolds. 

1 926.451  (g)(4)(viii)  When  the  loads  specified  in  paragraph  (g)(4)(vii)  of 
this  section  are  applied  in  a  downward  direction,  the  top  edge  shall  not 
drop  below  the  height  above  the  platform  surface  that  is  prescribed  in 
paragraph  (g)(4)(ii)  of  this  section. 

1 926.451  (g)(4)(ix)  Midrails.  screens,  mesh,  intermediate  vertical  members, 
solid  panels,  and  equivalent  structural  members  of  a  guardrail  system 
shall  be  capable  of  withstanding,  without  failure,  a  force  applied  in  any 
downward  or  horizontal  direction  at  any  point  along  the  midrail  or  other 
member  of  at  least  75  pounds  (333  n)  for  guardrail  systems  with  a  mini- 
mum 100  pound  toprail  capacity,  and  at  least  150  pounds  (666  n)  for 
guardrail  systems  with  a  minimum  200  pound  toprail  capacity. 

1926.451(g)(4)(x)  Suspension  scaffold  hoists  and  non-walk-through  stir- 
rups may  be  used  as  end  guardrails,  if  the  space  between  the  hoist  or 
stirrup  and  the  side  guardrail  or  structure  does  not  allow  passage  of  an 
employee  to  the  end  of  the  scaffold. 

1 926.451  (g)(4)(xi)  Guardrails  shall  be  surfaced  to  prevent  injury  to 
an  employee  from  punctures  or  lacerations,  and  to  prevent  snagging 
of  clothing. 

1 926.451  (g)(4)(xii)  The  ends  of  all  rails  shall  not  overhang  the  terminal 
posts  except  when  such  overhang  does  not  constitute  a  projection  hazard 
to  employees. 

1926.451(g)(4)(xiii)  Steel  or  plastic  banding  shall  not  be  used  as  a  toprail 
or  midrail. 

1 926.451  (g)(4)(xiv)  Manila  or  plastic  (or  other  synthetic)  rope  being  used 
for  toprails  or  midrails  shall  be  inspected  by  a  competent  person  as 
frequently  as  necessary  to  ensure  that  it  continues  to  meet  the  strength 
requirements  of  paragraph  (g)  of  this  section. 

1 926.451  (g)(4)(xv)  Crossbracing  is  acceptable  in  place  of  a  midrail  when 
the  crossing  point  of  two  braces  is  between  20  inches  (0.5  m)  and  30 
inches  (0.8  m)  above  the  work  platform  or  as  a  toprail  when  the  crossing 
point  of  two  braces  is  between  38  inches  (0.97  m)  and  48  inches  (1.3  m) 
above  the  work  platform.  The  end  points  at  each  upright  shall  be  no  more 
than  48  inches  (1.3  m)  apart. 

1926.451(h)  Falling  object  protection.  (1)  In  addition  to  wearing  hard- 
hats  each  employee  on  a  scaffold  shall  be  provided  with  additional  pro- 
tection from  falling  hand  tools,  debris,  and  other  small  objects  through 
the  installation  of  toeboards.  screens,  or  guardrail  systems,  or  through 
the  erection  of  debris  nets,  catch  platforms,  or  canopy  structures  that 
contain  or  deflect  the  falling  objects.  When  the  falling  objects  are  too  large, 
heavy  or  massive  to  be  contained  or  deflected  by  any  of  the  above-listed 
measures,  the  employer  shall  place  such  potential  falling  objects  away 
from  the  edge  of  the  surface  from  which  they  could  fall  and  shall  secure 
those  materials  as  necessary  to  prevent  their  falling. 

1926.451(h)(2)  Where  there  is  a  danger  of  tools,  materials,  or  equip- 
ment falling  from  a  scaffold  and  striking  employees  below,  the  following 
provisions  apply: 

1 926.451  (h)(2)(i)  The  area  below  the  scaffold  to  which  objects  can  fall 
shall  be  barricaded,  and  employees  shall  not  be  permitted  to  enter  the 
hazard  area:  or 

1926.451(h)(2)(H)  A  toeboard  shall  be  erected  along  the  edge  of  platforms 
more  than  10  feet  (3.1  m)  above  lower  levels  for  a  distance  sufficient  to 
protect  employees  below,  except  on  float  (ship)  scaffolds  where  an  edging 
of  3/4  x  1  1/2  inch  (2x4  cm)  wood  or  equivalent  may  be  used  in  lieu 
of  toeboards: 

1 926.45 1(h)(2)(iii)  Where  tools,  materials,  or  equipment  are  piled  to  a 
height  higher  than  the  top  edge  of  the  toeboard.  paneling  or  screening 
extending  from  the  toeboard  or  platform  to  the  top  of  the  guardrail  shall 
be  erected  for  a  distance  sufficient  to  protect  employees  below:  or 
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1 920.45 i(h)(2)(iv|  a  guardrail  system  shall  in-  tnatalled  with  opening!  mm. ill 
enough  in  prevenl  paaaage  "i  potential  falling  obJ< 
1 926.45  i(h)(2)(v)  A  canopy  Mm.  i  ui.    debris  net  ">  catch  platform 
enough  to  withstand  the  Impact  force*  od  the  potential  tailing  objo  is  shall 
in-  erected  ovci  tin-  employees  below 

1920.451(h)(3)  Canopies,  when  used  for  falling  objecl  protection,  shall 
comply  with  the  following  1 1  Itei  la 

i926.45i(h)(3)(i)  Canopies  shall  be  Installed  between  the  Calling  objecl 

hazard  Mild  llir  employees. 

1 926.45 1(h)(3)(ii)  Win  n  canopies  arc  usnl  on  suspension  scaffolds  lor  tailing 
Objecl  protection,  the  scaffold  shall  be  equipped  wllh  additional  Independent 
support   lines  equal  In  number  to  the  number  of  points  supported,  and 

equivalent  In  Btrength  to  tin'  strength  of  the  suspension  ropes. 

1 926.45 1(h)(3)(iii)  Independent  support  lines  and  suspension  ropes  shall 
not  be  attached  iii  ihc  same  points  of  anchorage. 

1926.451(h)(4)  Where  used,  toeboards  shall  be: 

1 926.451  (h)(4)(i)  Capable  of  withstanding,  without  failure,  a  force  of  at  Ir.isi 
50  pounds  (222  n)  applied  In  any  downward  or  horizontal  direction  at  any 
point  along  the  toeboard  (toeboards  built  in  accordance  with  Appendix  A 
to  this  subpart  will  be  deemed  to  meet  this  requirement):  and 

1926.451(h)(4)(H)  At  least  three  and  one-half  Inches  (9  cm)  high  from 
the  top  edge  of  the  toeboard  to  the  level  of  the  walking/working  surface. 
Toeboards  shall  be  securely  fastened  in  place  at  the  outermost  edge  of  the 
platform  and  have  not  more  than  1/4  inch  (0.7  cm)  clearance  above  the 
walking/working  surface.  Toeboards  shall  be  solid  or  with  openings  not 
over  one  inch  (2.5  cm)  in  the  greatest  dimension. 

|61  FR  46107,  Aug.  30.  1996,  as  corrected  and  amended  at  61  FR  59831. 
59832.  Nov.  25.  1996| 

Effective  Date  Note:  At  61  FR  59832.  Nov.  25,  1996.  §1 926.45  l(b)(2)(i) 
was  amended  and  certain  requirements  stayed  until  Nov.  25.  1997.  or  until 
further  rulemaking  has  been  completed,  whichever  is  later. 

§1926.452  Additional  requirements 
applicable  to  specific  types  of  scaffolds. 

In  addition  to  the  applicable  requirements  of  §1926.451.  the  following  re- 
quirements apply  to  the  specific  types  of  scaffolds  indicated.  Scaffolds  not 
specifically  addressed  by  §1926.452.  such  as  but  not  limited  to  systems 
scaffolds,  must  meet  the  requirements  of  §1926.451. 

1 926.452(a)  Pole  scaffolds.  ( 1 )  When  platforms  are  being  moved  to  the  next 
level,  the  existing  platform  shall  be  left  undisturbed  until  the  new  bearers 
have  been  set  in  place  and  braced,  prior  to  receiving  the  new  platforms. 

1926.452(a)(2)  Crossbracing  shall  be  installed  between  the  inner  and  outer 
sets  of  poles  on  double  pole  scaffolds. 

1 926.452(a)(3)  Diagonal  bracing  in  both  directions  shall  be  installed  across 
the  entire  inside  face  of  double-pole  scaffolds  used  to  support  loads  equiv- 
alent to  a  uniformly  distributed  load  of  50  pounds  (222  kg)  or  more  per 
square  foot  (929  square  cm). 

1 926.452(a)(4)  Diagonal  bracing  in  both  directions  shall  be  installed  across 
the  entire  outside  face  of  all  double-  and  single-pole  scaffolds. 

1926.452(a)(5)  Runners  and  bearers  shall  be  installed  on  edge. 

1926.452(a)(6)  Bearers  shall  extend  a  minimum  of  3  inches  (7.6  cm)  over 
the  outside  edges  of  runners. 

1 926.452(a)(7)  Runners  shall  extend  over  a  minimum  of  two  poles,  and 
shall  be  supported  by  bearing  blocks  securely  attached  to  the  poles. 

1926.452(a)(8)  Braces,  bearers,  and  runners  shall  not  be  spliced  between 
poles. 

1926.452(a)(9)  Where  wooden  poles  are  spliced,  the  ends  shall  be  squared 
and  the  upper  section  shall  rest  squarely  on  the  lower  section.  Wood  splice 
plates  shall  be  provided  on  at  least  two  adjacent  sides,  and  shall  extend 
at  least  2  feet  (0.6  m)  on  either  side  of  the  splice,  overlap  the  abutted  ends 
equally,  and  have  at  least  the  same  cross-sectional  areas  as  the  pole.  Splice 
plates  of  other  materials  of  equivalent  strength  may  be  used. 

1926.452(a)(10)  Pole  scaffolds  over  60  feet  in  height  shall  be  designed  by 
a  registered  professional  engineer,  and  shall  be  constructed  and  loaded  in 
accordance  with  that  design.  Non-mandatory  Appendix  A  to  this  subpart 
contains  examples  of  criteria  that  will  enable  an  employer  to  comply  with  de- 
sign and  loading  requirements  for  pole  scaffolds  under  60  feet  in  height. 


1920.452(b)  Tube  and  coupler  scaffolds.  (1)  When  pi. ill. u  i 

v.-.i  to  the  next  level,  the  existing  [ilalfiiiin  shall  be  left  undisturbed 

i  mill  the  new  bearo  el  In  place  and  braced  prioi  to  receiving 

platforms 

1920.452(b)(2)  Transverse  brae  lug  lormlng  an  "X"  across  the  width  of  the 

si  .in. ,1.1  sh.iii  be  Installed  -it  the  si  afield  en. is  and  it  leasl  al  every  third  set 
Is  horizontally  (measured  from  only  one  end)  and  every  fourth  runner 

llv    lira,  tng  shall  extend  diagonally  li>,m  the  inner  or  outer  posts  or 

runners  upward  to  the  next  outer  or  inner  posts  or  runners,  Building  ties 

shall  be  Installed  .it  the  beam  levels  between  the  transverse  bracing  and 

shall  conform  t"  the  requirements  of  §  1926.451  UK  1). 

1926.452(b)(3)  On  straight  run  scaffolds,  longitudinal  bracing  across  the 
liin.i  in. I  .unci  mws  of  posts  shall  In  Installed  diagonally  In  both  direc- 
tions, in. I  sh.iii  extend  from  the  base  of  the  end  posts  upward  to  the  top  of 
the  scaffold  at  approximately  a  45  degree  angle.  On  scaffolds  whose  length 
ltd  ill. m  their  height,  such  bracing  shall  be  repeated  beginning  at 
least  at  every  fifth  post.  On  scaffolds  whose  length  Is  less  than  their  height, 
such  bracing  shall  be  Installed  from  the  base  of  the  end  posts  upward  to 
the  opposite  end  posts,  and  then  In  alternating  directions  until  reaching 
the  top  of  the  scaffold.  Bracing  shall  be  Installed  as  close  as  possible  to  the 
intersection  of  the  bearer  and  post  or  runner  and  post. 

1926.452(b)(4)  Where  conditions  preclude  the  attachment  of  bracing 
to  posts,  bracing  shall  be  attached  to  the  runners  as  close  to  the  post 
as  possible. 

1926.452(b)(5)  Bearers  shall  be  installed  transversely  between  posts,  and 
when  coupled  to  the  posts,  shall  have  the  inboard  coupler  bear  directly 
on  the  runner  coupler.  When  the  bearers  are  coupled  to  the  runners,  the 
couplers  shall  be  as  close  to  the  posts  as  possible. 

1920.452(b)(6)  Bearers  shall  extend  beyond  the  posts  and  runners,  and 
shall  provide  full  contact  with  the  coupler. 

1926.452(b)(7)  Runners  shall  be  installed  along  the  length  of  the  scaffold, 
located  on  both  the  inside  and  outside  posts  at  level  heights  (when  tube 
and  coupler  guardrails  and  midrails  are  used  on  outside  posts,  they  may 
be  used  in  lieu  of  outside  runners). 

1926.452(b)(8)  Runners  shall  be  interlocked  on  straight  runs  to  form  con- 
tinuous lengths,  and  shall  be  coupled  to  each  post.  The  bottom  runners 
and  bearers  shall  be  located  as  close  to  the  base  as  possible. 

1926.452(b)(9)  Couplers  shall  be  of  a  structural  metal,  such  as  drop-forged 
steel,  malleable  iron,  or  structural  grade  aluminum.  The  use  of  gray  cast 
iron  is  prohibited. 

1926.452(b)(10)  Tube  and  coupler  scaffolds  over  125  feet  in  height  shall 
be  designed  by  a  registered  professional  engineer,  and  shall  be  constructed 
and  loaded  in  accordance  with  such  design.  Non-mandatory  Appendix  A  to 
this  subpart  contains  examples  of  criteria  that  will  enable  an  employer  to 
comply  with  design  and  loading  requirements  for  tube  and  coupler  scaffolds 
under  125  feet  in  height. 

1 926.452(c)  Fabricated  frame  scaffolds  (tubular  welded  frame  scaffolds). 
(1)  When  moving  platforms  to  the  next  level,  the  existing  platform  shall  be 
left  undisturbed  until  the  new  end  frames  have  been  set  in  place  and  braced 
prior  to  receiving  the  new  platforms. 

1 926.452(c)(2)  Frames  and  panels  shall  be  braced  by  cross,  horizontal,  or 
diagonal  braces,  or  combination  thereof,  which  secure  vertical  members 
together  laterally.  The  cross  braces  shall  be  of  such  length  as  will  auto- 
matically square  and  align  vertical  members  so  that  the  erected  scaffold  is 
always  plumb,  level,  and  square.  All  brace  connections  shall  be  secured. 

1 926.452(c)(3)  Frames  and  panels  shall  be  joined  together  vertically  by 
coupling  or  stacking  pins  or  equivalent  means. 

1926.452(c)(4)  Where  uplift  can  occur  which  would  displace  scaffold  end 
frames  or  panels,  the  frames  or  panels  shall  be  locked  together  vertically 
by  pins  or  equivalent  means. 

1926.452(c)(5)  Brackets  used  to  support  cantilevered  loads  shall: 

1926.452(c)(5)(i)  Be  seated  with  side-brackets  parallel  to  the  frames  and 
end-brackets  at  90  degrees  to  the  frames: 

1926.452(c)(5)(H)  Not  be  bent  or  twisted  from  these  positions:  and 

1 926.452(c)(5)(iii)  Be  used  only  to  support  personnel,  unless  the  scaffold  has 
been  designed  for  other  loads  by  a  qualified  engineer  and  built  to  withstand 
the  tipping  forces  caused  by  those  other  loads  being  placed  on  the  bracket- 
supported  section  of  the  scaffold. 


OSHA  Standards  for  the  Construction  Industry 

1 926.452(c)(6)  Scaffolds  over  1 25  feet  (38.0  m)  in  height  above  their  base 
plates  shall  be  designed  by  a  registered  professional  engineer,  and  shall 
be  constructed  and  loaded  in  accordance  with  such  design. 

1926.452(d)  Plasterers',  decorators',  and  large  area  scaffolds.  Scaf 
folds  shall  be  constructed  in  accordance  with  paragraphs  (a),  (b).  or  (c)  of 
this  section,  as  appropriate. 

1926.452(e)  Bricklayers'  square  scaffolds  (squares).  (1)  Scaffolds  made 
of  wood  shall  be  reinforced  with  gussets  on  both  sides  of  each  corner. 

1 926.452(e)(2)  Diagonal  braces  shall  be  installed  on  all  sides  of  each 
square. 

1926.452(e)(3)  Diagonal  braces  shall  be  installed  between  squares  on  the 
rear  and  front  sides  of  the  scaffold,  and  shall  extend  from  the  bottom  of 
each  square  to  the  top  of  the  next  square. 

1926.452(e)(4)  Scaffolds  shall  not  exceed  three  tiers  in  height,  and  shall 
be  so  constructed  and  arranged  that  one  square  rests  directly  above  the 
other.  The  upper  tiers  shall  stand  on  a  continuous  row  of  planks  laid 
across  the  next  lower  tier,  and  shall  be  nailed  down  or  otherwise  secured 
to  prevent  displacement. 

1926.452(f)  Horse  scaffolds.  (1)  Scaffolds  shall  not  be  constructed  or  ar- 
ranged more  than  two  Hers  or  10  feet  (3.0  m)  in  height,  whichever  is  less. 

1926.452(f)(2)  When  horses  are  arranged  in  tiers,  each  horse  shall  be 
placed  directly  over  the  horse  in  the  tier  below. 

1926.452(f)(3)  When  horses  are  arranged  in  tiers,  the  legs  of  each  horse 
shall  be  nailed  down  or  otherwise  secured  to  prevent  displacement. 

1926.452(f)(4)  When  horses  are  arranged  in  tiers,  each  tier  shall  be 
crossbraced. 

1926.452(g)  Form  scaffolds  and  carpenters'  bracket  scaffolds.  (1) 

Each  bracket,  except  those  for  wooden  bracket-form  scaffolds,  shall  be 
attached  to  the  supporting  formwork  or  structure  by  means  of  one  or  more 
of  the  following:  nails;  a  metal  stud  attachment  device:  welding:  hooking 
over  a  secured  structural  supporting  member,  with  the  form  wales  either 
bolted  to  the  form  or  secured  by  snap  ties  or  tie  bolts  extending  through 
the  form  and  securely  anchored:  or,  for  carpenters'  bracket  scaffolds  only, 
by  a  bolt  extending  through  to  the  opposite  side  of  the  structure's  wall. 

1926.452(g)(2)  Wooden  bracket-form  scaffolds  shall  be  an  integral  part 
of  the  form  panel. 

1926.452(g)(3)  Folding  type  metal  brackets,  when  extended  for  use,  shall 
be  either  bolted  or  secured  with  a  locking-type  pin. 

1926.452(h)  Roof  bracket  scaffolds.  (1)  Scaffold  brackets  shall  be 
constructed  to  fit  the  pitch  of  the  roof  and  shall  provide  a  level  support 
for  the  platform. 

1926.452(h)(2)  Brackets  (including  those  provided  with  pointed  metal 
projections)  shall  be  anchored  in  place  by  nails  unless  it  is  impracti- 
cal to  use  nails.  When  nails  are  not  used,  brackets  shall  be  secured  in 
place  with  first-grade  manila  rope  of  at  least  three-fourth  inch  (1.9  cm) 
diameter,  or  equivalent. 

1926.452(i)  Outrigger  scaffolds.  (1)  The  inboard  end  of  outrigger  beams, 
measured  from  the  fulcrum  point  to  the  extreme  point  of  anchorage,  shall 
be  not  less  than  one  and  one-half  times  the  outboard  end  in  length. 

1926.452(i)(2)  Outrigger  beams  fabricated  in  the  shape  of  an  I-beam  or 
channel  shall  be  placed  so  that  the  web  section  is  vertical. 

1926.452(i)(3)  The  fulcrum  point  of  outrigger  beams  shall  rest  on  secure 
bearings  at  least  6  inches  (15.2  cm)  in  each  horizontal  dimension. 

1 926.452(i)(4)  Outrigger  beams  shall  be  secured  in  place  against  movement, 
and  shall  be  securely  braced  at  the  fulcrum  point  against  tipping. 

1926.452(0(5)  The  inboard  ends  of  outrigger  beams  shall  be  securely 
anchored  either  by  means  of  braced  struts  bearing  against  sills  in  contact 
with  the  overhead  beams  or  ceiling,  or  by  means  of  tension  members 
secured  to  the  floor  joists  underfoot,  or  by  both. 

1926.452(i)(6)  The  entire  supporting  structure  shall  be  securely  braced 
to  prevent  any  horizontal  movement. 

1926.452(0(7)  To  prevent  their  displacement,  platform  units  shall  be 
nailed,  bolted,  or  otherwise  secured  to  outriggers. 

1926.452(i)(8)  Scaffolds  and  scaffold  components  shall  be  designed  by  a 
registered  professional  engineer  and  shall  be  constructed  and  loaded  in 
accordance  with  such  design. 
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1926.452(j)  Pump  jack  scaffolds.  (1)  Pump  jack  brackets,  braces,  and 
accessories  shall  be  fabricated  from  metal  plates  and  angles.  Each  pump 
jack  bracket  shall  have  two  positive  gripping  mechanisms  to  prevent  any 
failure  or  slippage. 

1 926.452(j)(2)  Poles  shall  be  secured  to  the  structure  by  rigid  triangular 
bracing  or  equivalent  at  the  bottom,  top.  and  other  points  as  necessary 
When  the  pump  jack  has  to  pass  bracing  already  installed,  an  additional 
brace  shall  be  installed  approximately  4  feet  (1.2  m)  above  the  brace  to 
be  passed,  and  shall  be  left  in  place  until  the  pump  jack  has  been  moved 
and  the  original  brace  reinstalled. 

1926.452(0(3)  When  guardrails  are  used  for  fall  protection,  a  workbench 
may  be  used  as  the  toprail  only  if  it  meets  all  the  requirements  in  para- 
graphs (g)(4)  (ii),  (vii).  (viii).  and  (xiii)  of  §1926.451. 

1926.452(j)(4)  Work  benches  shall  not  be  used  as  scaffold  platforms. 

1926.452(j)(5)  When  poles  are  made  of  wood,  the  pole  lumber  shall  be 
straight-grained,  free  of  shakes,  large  loose  or  dead  knots,  and  other 
defects  which  might  impair  strength. 

1 926.452(J)(6)  When  wood  poles  are  constructed  of  two  continuous  lengths, 
they  shall  be  joined  together  with  the  seam  parallel  to  the  bracket. 

1 926.452(0(7)  When  two  by  fours  are  spliced  to  make  a  pole,  mending  plates 
shall  be  installed  at  all  splices  to  develop  the  full  strength  of  the  member. 

1926.452(k)  Ladder  jack  scaffolds.  (1)  Platforms  shall  not  exceed  a 
height  of  20  feet  (6.1  m). 

1926.452(k)(2)  All  ladders  used  to  support  ladder  jack  scaffolds  shall 
meet  the  requirements  of  subpart  X  of  this  part — Stairways  and  Lad- 
ders, except  that  job-made  ladders  shall  not  be  used  to  support  ladder 
jack  scaffolds. 

1926.452(k)(3)  The  ladder  jack  shall  be  so  designed  and  constructed 
that  it  will  bear  on  the  side  rails  and  ladder  rungs  or  on  the  ladder  rungs 
alone.  If  bearing  on  rungs  only,  the  bearing  area  shall  include  a  length 
of  at  least  10  inches  (25.4  cm)  on  each  rung. 

1 926.452(k)(4)  Ladders  used  to  support  ladder  jacks  shall  be  placed, 
fastened,  or  equipped  with  devices  to  prevent  slipping. 

1 926.452(k)(5)  Scaffold  platforms  shall  not  be  bridged  one  to  another. 

1926.452(0  Window  jack  scaffolds.  (1)  Scaffolds  shall  be  securely  at- 
tached to  the  window  opening. 

1926.452(0(2)  Scaffolds  shall  be  used  only  for  the  purpose  of  working  at 
the  window  opening  through  which  the  jack  is  placed. 

1 926.452(0(3)  Window  jacks  shall  not  be  used  to  support  planks  placed  be- 
tween one  window  jack  and  another,  or  for  other  elements  of  scaffolding. 

1926.452(m)  Crawling  boards  (chicken  ladders).  (1)  Crawling  boards 
shall  extend  from  the  roof  peak  to  the  eaves  when  used  in  connection 
with  roof  construction,  repair,  or  maintenance. 

1926.452(m)(2)  Crawling  boards  shall  be  secured  to  the  roof  by  ridge  hooks 
or  by  means  that  meet  equivalent  criteria  (e.g..  strength  and  durability]. 

1926.452(n)  Step,  platform,  and  trestle  ladder  scaffolds.  (1)  Scaffold 
platforms  shall  not  be  placed  any  higher  than  the  second  highest  rung 
or  step  of  the  ladder  supporting  the  platform. 

1926.452(n)(2)  All  ladders  used  in  conjunction  with  step,  platform  and 
trestle  ladder  scaffolds  shall  meet  the  pertinent  requirements  of  subpart 
X  of  this  part — Stairways  and  Ladders,  except  that  job-made  ladders  shall 
not  be  used  to  support  such  scaffolds. 

1926.452(n)(3)  Ladders  used  to  support  step,  platform,  and  trestle 
ladder  scaffolds  shall  be  placed,  fastened,  or  equipped  with  devices  to 
prevent  slipping. 

1926.452(d)(4)  Scaffolds  shall  not  be  bridged  one  to  another. 

1926.452(0)  Single-point  adjustable  suspension  scaffolds.  (1)  When 
two  single-point  adjustable  suspension  scaffolds  are  combined  to  form  a 
two-point  adjustable  suspension  scaffold,  the  resulting  two-point  scaffold 
shall  comply  with  the  requirements  for  two-point  adjustable  suspension 
scaffolds  in  paragraph  (p)  of  this  section. 

1926.452(o)(2)  The  supporting  rope  between  the  scaffold  and  the  sus- 
pension device  shall  be  kept  vertical  unless  all  of  the  following  conditions 
are  met: 
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1926.452(o)(2)(i)  iiic  rigging  ha*  bt  en  di  signed  i>\  .1  qualified  person,  and 

iB28.452(o)(2)(n)  The  scaffold  It  accessible  to  rest  uers,  and 

i926.452(o)(2)(H0'i'li''  supporting  rope  i^  prota  ted  1 sure  that  11  will  not 

c  hafe  .11  . 1 1  »>■  point  where  a  change  in  direction  t>  cm  ■,  and 

i926.452(o)(2)(iv)  The  scaffold  K  positioned  so  thai  swinging  cannol  briny 
the  scaffold  into  contact  with  another  surface 

192fl.452(o)(3)linatswaliis  iii.ni  tackle  shall  consist  ofcorrecl  sl/r  ball  I,.     , 

111  bushed  blocks  containing  safety  hooka  and  properly  "eye  spaced"  rntrdniuni 

live  c-iyhih  (5/8)  Inch  1 1  ii  1  nil  (ii.iini'ici  Brat  grade  mantis  rope,  or  other  ro|>e 
wiiu  h  will  s.itisiv  the  criteria  (eg,,  strength  and  durability)  of  manila  rope. 

1926.452(o)(4)  Boatswains'  chali  seal  slinks  shall  in-  reeved  through  four 

Cornel  holes  In  the  Beat;  shall  cross  each  other  on  the  underside  ol  the 
scii;  and  shall  In'  rigged  BO  as  to  prevent  slippage  which  could  cause  an 
OUl  ol  level  condition. 

1926.452(o)(5)  Boatswains  chair  scat  slliius  shall  be  a  minimum  of  five- 
elghl  (5/8)  inch  1 1  (i  cm)  diameter  liber,  synthetic,  or  other  rope  which  will 
s.iiisty  the  criteria  (fcg.,  strength,  slip  resistance,  durability,  etc.)  of  fits! 
grade  manila  rope. 

1 926.452(o)(6)  When  a  heat-producing  process  such  as  gas  or  arc  welding 
Is  being  conducted,  boatswains'  chair  seat  slings  shall  be  a  minimum  of 
time  tight  (3/8)  Inch  (1.0  cm)  wire  rope. 

1926.452(o)(7)  Non-cross-laminated  wood  boatswains'  chairs  shall  be 
reinforced  on  their  underside  by  cleats  securely  fastened  to  prevent  the 
board  from  splitting. 

1926.452(p)  Tioo-point  adjustable  suspension  scaffolds  (swing  stages). 

The  following  requirements  do  not  apply  to  two-point  adjustable  suspen- 
sion scaffolds  used  as  masons'  or  stonesetters'  scaffolds.  Such  scaffolds 
are  covered  by  paragraph  (q)  of  this  section. 

1926.452(p)(1)  Platforms  shall  not  be  more  than  36  inches  (0.9  m)  wide 
unless  designed  by  a  qualified  person  to  prevent  unstable  conditions. 

1926.452(p)(2)  The  platform  shall  be  securely  fastened  to  hangers  (stir- 
rups) by  U-bolts  or  by  other  means  which  satisfy  the  requirements  of 
§1926.451(a). 

1 926.452(p)(3)  The  blocks  for  fiber  or  synthetic  ropes  shall  consist  of  at 
least  one  double  and  one  single  block.  The  sheaves  of  all  blocks  shall  fit 
the  size  of  the  rope  used. 

1 926.452(p)(4)  Platforms  shall  be  of  the  ladder-type,  plank-type,  beam-type, 
or  light-metal  type.  Light  metal-type  platforms  having  a  rated  capacity  of 
750  pounds  or  less  and  platforms  40  feet  (12.2  m)  or  less  in  length  shall  be 
tested  and  listed  by  a  nationally  recognized  testing  laboratory. 

1926.452(p)(5)  Two-point  scaffolds  shall  not  be  bridged  or  otherwise  con- 
nected one  to  another  during  raising  and  lowering  operations  unless  the  bridge 
connections  are  articulated  (attached),  and  the  hoists  properly  sized. 

1926.452(p)(6)  Passage  may  be  made  from  one  platform  to  another  only 
when  the  platforms  are  at  the  same  height,  are  abutting,  and  walkthrough 
stirrups  specifically  designed  for  this  purpose  are  used. 

1926.452(q)  Multi-point  adjustable  suspension  scaffolds,  stonesetters' 
multi-point  adjustable  suspension  scaffolds,  and  masons'  multi-point 
adjustable  suspension  scaffolds.  (1)  When  two  or  more  scaffolds  are  used 
they  shall  not  be  bridged  one  to  another  unless  they  are  designed  to  be  bridged, 
the  bridge  connections  are  articulated,  and  the  hoists  are  properly  sized. 

1926.452(q)(2)  If  bridges  are  not  used,  passage  may  be  made  from  one 
platform  to  another  only  when  the  platforms  are  at  the  same  height  and 
are  abutting. 

1926.452(q)(3)  Scaffolds  shall  be  suspended  from  metal  outriggers,  brack- 
ets, wire  rope  slings,  hooks,  or  means  that  meet  equivalent  criteria  (e.g.. 
strength,  durability). 

1926.452(r)  Catenary  scaffolds.  (1)  No  more  than  one  platform  shall  be 
placed  between  consecutive  vertical  pickups,  and  no  more  than  two  plat- 
forms shall  be  used  on  a  catenary  scaffold. 

1 926.452(r)(2)  Platforms  supported  by  wire  ropes  shall  have  hook-shaped 
stops  on  each  end  of  the  platforms  to  prevent  them  from  slipping  off  the  wire 
ropes.  These  hooks  shall  be  so  placed  that  they  will  prevent  the  platform 
from  falling  if  one  of  the  horizontal  wire  ropes  breaks. 

1 926.452(r)(3)  Wire  ropes  shall  not  be  tightened  to  the  extent  that  the  ap- 
plication of  a  scaffold  load  will  overs  tress  them. 


1926.452(r)(4)  Wire  ropes  shall  In-  <  ontlnuous  and  without   splices  be- 

tweexi  am 

1926.452(8)  Float  (ship)  scaffolds.  (1)  The  platform  shall  In-  supported 

b]  a  minimum  ol  two  bearers,  each  ol  which  shall  projeti  t  .1  minimum  of  6 
mi  Ins  I  I  r.  2  >  ml  beyond  tin    plaltoi  ill  on  both  sides.  Ear  h  beam  sh.ill  l«- 

securely  Hastened  to  the  platform 

1926.452(s)(2)  Rope  c  entire  lions  shall  In-  sin  Ii  thai  the  plallorm  cannot 
shut  01  slip. 

1926.452(s)(3)  When  only  two  ropes  are  used  with  eai  Ii  llo.it 

I926.452(s)(3)(i)  They  shall  be  arranged  so  .is  to  providi  foui  ends  which 
are  securely  (astened  to  overhead  supports. 

1926.452(s)(3)(ii)  Each  supporting  rope  shall  be  hitched  around  one  end  of  the 
bearer  and  pass  under  the  plallorm  to  the  other  end  of  the  bearer  where  It  Is 
hitched  again,  leaving  sufficient  rope  at  each  end  for  the  supporting  ties. 

1926.452(t)  Interior  hung  scaffolds.  (1)  Scaffolds  shall  be  suspended  only 
from  the  roof  structure  or  other  structural  member  such  as  celling  beams. 

1 926.452(t)(2)  Overhead  supporting  members  (roof  structure,  celling  beams, 
or  other  structural  members)  shall  be  inspected  and  checked  for  strength 
before  the  scaffold  Is  erected. 

1926.452(t)(3)  Suspension  ropes  and  cables  shall  be  connected  to  the  over- 
head supporting  members  by  shackles,  clips,  thimbles,  or  other  means  that 
meet  equivalent  criteria  (e.g..  strength,  durability). 

1926.452(u)  Needle  beam  scaffolds.  (1)  Scaffold  support  beams  shall  be 
Installed  on  edge. 

1926.452(u)(2)  Ropes  or  hangers  shall  be  used  for  supports,  except  that 
one  end  of  a  needle  beam  scaffold  may  be  supported  by  a  permanent 
structural  member. 

1926.452(u)(3)  The  ropes  shall  be  securely  attached  to  the  needle  beams. 

1926.452(u)(4)  The  support  connection  shall  be  arranged  so  as  to  prevent 
the  needle  beam  from  rolling  or  becoming  displaced. 

1 926.452(u)(5)  Platform  units  shall  be  securely  attached  to  the  needle  beams 
by  bolts  or  equivalent  means.  Cleats  and  overhang  are  not  considered  to 
be  adequate  means  of  attachment. 

1 926.452(v)  Multi-level  suspended  scaffolds.  ( 1 )  Scaffolds  shall  be  equipped 
with  additional  independent  support  lines,  equal  in  number  to  the  number 
of  points  supported,  and  of  equivalent  strength  to  the  suspension  ropes,  and 
rigged  to  support  the  scaffold  in  the  event  the  suspension  rope(s)  fail. 

1926.452(v)(2)  Independent  support  lines  and  suspension  ropes  shall  not 
be  attached  to  the  same  points  of  anchorage. 

1 926.452(v)(3)  Supports  for  platforms  shall  be  attached  directly  to  the  sup- 
port stirrup  and  not  to  any  other  platform. 

1 926.452(w)  Mobile  scaffolds.  (1 )  Scaffolds  shall  be  braced  by  cross,  hor- 
izontal, or  diagonal  braces,  or  combination  thereof,  to  prevent  racking  or 
collapse  of  the  scaffold  and  to  secure  vertical  members  together  laterally  so 
as  to  automatically  square  and  align  the  vertical  members.  Scaffolds  shall 
be  plumb,  level,  and  squared.  All  brace  connections  shall  be  secured. 

1926.452(w)(1)(i)  Scaffolds  constructed  of  tube  and  coupler  components 
shall  also  comply  with  the  requirements  of  paragraph  (b)  of  this  section: 

1926.452(w)(1)(ii)  Scaffolds  constructed  of  fabricated  frame  components 
shall  also  comply  with  the  requirements  of  paragraph  (c)  of  this  section. 

1926.452(w)(2)  Scaffold  casters  and  wheels  shall  be  locked  with  positive 
wheel  and/or  wheel  and  swivel  locks,  or  equivalent  means,  to  prevent  move- 
ment of  the  scaffold  while  the  scaffold  is  used  in  a  stationary  manner. 

1926.452(w)(3)  Manual  force  used  to  move  the  scaffold  shall  be  applied  as 
close  to  the  base  as  practicable,  but  not  more  than  5  feet  (1.5  m)  above  the 
supporting  surface. 

1 926.452(w)(4)  Power  systems  used  to  propel  mobile  scaffolds  shall  be 
designed  for  such  use.  Forklifts.  trucks,  similar  motor  vehicles  or  add-on 
motors  shall  not  be  used  to  propel  scaffolds  unless  the  scaffold  is  designed 
for  such  propulsion  systems. 

1926.452(w)(5)  Scaffolds  shall  be  stabilized  to  prevent  tipping  during 
movement. 

1926.452(w)(6)  Employees  shall  not  be  allowed  to  ride  on  scaffolds  unless 
the  following  conditions  exist: 
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1 926.452(w)(6)(i)  The  surface  on  which  the  scaffold  is  being  moved  is  within 
3  degrees  of  level,  and  free  of  pits,  holes,  and  obstructions: 

1926.452(w)(6)(ii)  The  height  to  base  width  ratio  of  the  scaffold  during 
movement  is  two  to  one  or  less,  unless  the  scaffold  is  designed  and  con- 
structed to  meet  or  exceed  nationally  recognized  stability  test  require- 
ments such  as  those  listed  in  paragraph  (x)  of  Appendix  A  to  this  subpart 
(ANSI/SIA  A92.5  and  A92.6); 

1926.452(w)(6)(iii)  Outrigger  frames,  when  used,  are  installed  on  both 
sides  of  the  scaffold; 

1926.452(w)(6)(iv)  When  power  systems  are  used,  the  propelling  force  is 
applied  directly  to  the  wheels,  and  does  not  produce  a  speed  in  excess  of 
1  foot  per  second  (.3  mps);  and 

1 926.452(w)(6)(v)  No  employee  is  on  any  part  of  the  scaffold  which  extends 
outward  beyond  the  wheels,  casters,  or  other  supports. 

1 926.452(w)(7)  Platforms  shall  not  extend  outward  beyond  the  base  sup- 
ports of  the  scaffold  unless  outrigger  frames  or  equivalent  devices  are 
used  to  ensure  stability. 

1926.452(w)(8)  Where  leveling  of  the  scaffold  is  necessary,  screw  jacks 
or  equivalent  means  shall  be  used. 

1 926.452(w)(9)  Caster  stems  and  wheel  stems  shall  be  pinned  or  otherwise 
secured  in  scaffold  legs  or  adjustment  screws. 

1 926.452(w)(1 0)  Before  a  scaffold  is  moved,  each  employee  on  the  scaffold 
shall  be  made  aware  of  the  move. 

1 926.452(x)  Repair  bracket  scaffolds.  (1)  Brackets  shall  be  secured  in 
place  by  at  least  one  wire  rope  at  least  1/2  inch  (1.27  cm)  in  diameter. 

1 926.452(x)(2)  Each  bracket  shall  be  attached  to  the  securing  wire  rope  (or 
ropes)  by  a  positive  locking  device  capable  of  preventing  the  unintentional 
detachment  of  the  bracket  from  the  rope,  or  by  equivalent  means. 

1 926 .45 2(x)(3)  Each  bracket,  at  the  contact  point  between  the  supporting 
structure  and  the  bottom  of  the  bracket,  shall  be  provided  with  a  shoe  (heel 
block  or  foot)  capable  of  preventing  the  lateral  movement  of  the  bracket. 

1926.452(x)(4)  Platforms  shall  be  secured  to  the  brackets  in  a  manner 
that  will  prevent  the  separation  of  the  platforms  from  the  brackets  and 
the  movement  of  the  platforms  or  the  brackets  on  a  completed  scaffold. 

1926.452(x)(5)  When  a  wire  rope  is  placed  around  the  structure  in  or- 
der to  provide  a  safe  anchorage  for  personal  fall  arrest  systems  used  by 
employees  erecting  or  dismantling  scaffolds,  the  wire  rope  shall  meet  the 
requirements  of  subpart  M  of  this  part,  but  shall  be  at  least  5/16  inch 
(0.8  cm)  in  diameter. 

1 926.452(x)(6)  Each  wire  rope  used  for  securing  brackets  in  place  or  as  an 
anchorage  for  personal  fall  arrest  systems  shall  be  protected  from  damage 
due  to  contact  with  edges,  corners,  protrusions,  or  other  discontinuities 
of  the  supporting  structure  or  scaffold  components. 

1926.452(x)(7)  Tensioning  of  each  wire  rope  used  for  securing  brackets 
in  place  or  as  an  anchorage  for  personal  fall  arrest  systems  shall  be 
by  means  of  a  turnbuckle  at  least  1  inch  (2.54  cm)  in  diameter,  or  by 
equivalent  means. 

1926.452(x)(8)  Each  turnbuckle  shall  be  connected  to  the  other  end  of  its 
rope  by  use  of  an  eyesplice  thimble  of  a  size  appropriate  to  the  turnbuckle 
to  which  it  is  attached. 

1926.452(x)(9)  U-bolt  wire  rope  clips  shall  not  be  used  on  any  wire 
rope  used  to  secure  brackets  or  to  serve  as  an  anchor  for  personal 
fall  arrest  systems. 

1926.452(x)(10)  The  employer  shall  ensure  that  materials  shall  not  be 
dropped  to  the  outside  of  the  supporting  structure. 

1926.452(x)(1 1)  Scaffold  erection  shall  progress  in  only  one  direction 
around  any  structure. 

1926.452(y)  Stilts.  Stilts,  when  used,  shall  be  used  in  accordance  with 
the  following  requirements: 

1926.452(y)(1)  An  employee  may  wear  stilts  on  a  scaffold  only  if  it  is  a 
large  area  scaffold. 

1 926.452(y)(2)  When  an  employee  is  using  stilts  on  a  large  area  scaffold 
where  a  guardrail  system  is  used  to  provide  fall  protection,  the  guardrail 
system  shall  be  increased  in  height  by  an  amount  equal  to  the  height  of 
the  stilts  being  used  by  the  employee. 


1926.4S2(y)(3)  Surfaces  on  which  stilts  are  used  shall  be  flat  and  free 
of  pits,  holes  and  obstructions,  such  as  debris,  as  well  as  other  tripping 
and  falling  hazards. 

1926.452(y)(4)  Stilts  shall  be  properly  maintained.  Any  alteration  of  the 
original  equipment  shall  be  approved  by  the  manufacturer. 

§1926.453  Aerial  lifts. 

1926.453(a)  General  requirements.  (1)  Unless  otherwise  provided  in 
this  section,  aerial  lifts  acquired  for  use  on  or  after  January  22,  1973 
shall  be  designed  and  constructed  in  conformance  with  the  applicable 
requirements  of  the  American  National  Standards  for  "Vehicle  Mounted 
Elevating  and  Rotating  Work  Platforms,"  ANSI  A92.2- 1969,  including  ap- 
pendix. Aerial  lifts  acquired  before  January  22.  1973  which  do  not  meet 
the  requirements  of  ANSI  A92. 2-1969.  may  not  be  used  after  January 
1.  1976.  unless  they  shall  have  been  modified  so  as  to  conform  with  the 
applicable  design  and  construction  requirements  of  ANSI  A92.2-1969. 
Aerial  lifts  include  the  following  types  of  vehicle-mounted  aerial  devices 
used  to  elevate  personnel  to  job-sites  above  ground: 

1926.453(a)(1)(i)  Extensible  boom  platforms: 

1926.4S3(a)(1)(ii)  Aerial  ladders: 

1926.453(a)(1)(iii)  Articulating  boom  platforms: 

1926.453(a)(1)(iv)  Vertical  towers;  and 

1 926.453(a)(1)(v)  A  combination  of  any  such  devices.  Aerial  equipment 
may  be  made  of  metal,  wood,  fiberglass  reinforced  plastic  (FRP).  or  other 
material:  may  be  powered  or  manually  operated;  and  are  deemed  to  be 
aerial  lifts  whether  or  not  they  are  capable  of  rotating  about  a  substan- 
tially vertical  axis. 

1 926.453(a)(2)  Aerial  lifts  may  be  "field  modified"  for  uses  other  than  those 
intended  by  the  manufacturer  provided  the  modification  has  been  certified 
in  writing  by  the  manufacturer  or  by  any  other  equivalent  entity,  such 
as  a  nationally  recognized  testing  laboratory,  to  be  in  conformity  with  all 
applicable  provisions  of  ANSI  A92.2-1969  and  this  section  and  to  be  at 
least  as  safe  as  the  equipment  was  before  modification. 

1926.453(b)  Specific  requirements.  (1)  Ladder  trucks  and  tower  trucks. 
Aerial  ladders  shall  be  secured  in  the  lower  traveling  position  by  the  lock- 
ing device  on  top  of  the  truck  cab.  and  the  manually  operated  device  at 
the  base  of  the  ladder  before  the  truck  is  moved  for  highway  travel. 

1926.453(b)(2)  Extensible  and  articulating  boom  platforms.  (I)  Lift  controls 
shall  be  tested  each  day  prior  to  use  to  determine  that  such  controls  are 
in  safe  working  condition. 

1926.453(b)(2)(H)  Only  authorized  persons  shall  operate  an  aerial  lift. 

1926.453(b)(2)(iii)  Belting  off  to  an  adjacent  pole,  structure,  or  equipment 
while  working  from  an  aerial  lift  shall  not  be  permitted. 

1 926.453(b)(2)(iv)  Employees  shall  always  stand  firmly  on  the  floor  of  the 
basket,  and  shall  not  sit  or  climb  on  the  edge  of  the  basket  or  use  planks, 
ladders,  or  other  devices  for  a  work  position. 

1 926.453(b)(2)(v)  A  body  belt  shall  be  worn  and  a  lanyard  attached  to  the 
boom  or  basket  when  working  from  an  aerial  lift. 

Note  to  paragraph  fb)(2)(v):  As  of  January  1,  1998,  subpart  M  of  this  part 
(§1926. 502(d))  provides  that  body  belts  are  not  acceptable  as  part  of  a  per- 
sonal fall  arrest  system.  The  use  of  a  body  belt  in  a  tethering  system  or  in 
a  restraint  system  is  acceptable  and  is  regulated  under  §  1926.502(e). 

1926.453(b)(2)(vi)  Boom  and  basket  load  limits  specified  by  the  manu- 
facturer shall  not  be  exceeded. 

1 926.453(b)(2)(vii)  The  brakes  shall  be  set  and  when  outriggers  are  used, 
they  shall  be  positioned  on  pads  or  a  solid  surface.  Wheel  chocks  shall 
be  installed  before  using  an  aerial  lift  on  an  incline,  provided  they  can 
be  safely  installed. 

1 926.453(b)(2)(viii)  An  aerial  lift  truck  shall  not  be  moved  when  the  boom 
is  elevated  in  a  working  position  with  men  in  the  basket,  except  for  equip- 
ment which  is  specifically  designed  for  this  type  of  operation  in  accordance 
with  the  provisions  of  paragraphs  (a)  (1)  and  (2)  of  this  section. 

1926.453(b)(2)(ix)  Articulating  boom  and  extensible  boom  platforms, 
primarily  designed  as  personnel  carriers,  shall  have  both  platform  (up- 
per) and  lower  controls.  Upper  controls  shall  be  in  or  beside  the  platform 
within  easy  reach  of  the  operator.  Lower  controls  shall  provide  for  over- 
riding the  upper  controls.  Controls  shall  be  plainly  marked  as  to  their 
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1 1  mi  Hem  i  imr\  level  i  ontrola  shall  not  be  operated  unless  permlselon  h.is 
been  obtained  from  the  employee  In  the  Ufl  en  epl  In  ■  ase  "i  emergent  s 
i926.453(b)(2)(x)  Climbers  ^h.iii  imi  be  worn  while  performing  work  from 

.111      Hll.ll    llll 

i926.453(b)(2)(xi)  ihc  iiisiii.iini  portion ol  an  aerial  Ufl  shall  no)  be  altered 
in  . ■  1 1\  manna  thai  mlghl  reduce  Ita  Insulating  v . iii  i< 

I920.453(b)(2)(xii)  Before  moving  an  aerial  Ufl  foi  travel,  the  boom(s)  shall 
be  Inspected  to  see  thai  II  Is  properly  cradled  and  outriggers  are  In  stowed 
position  except  as  provided  In  paragraph  (b)(2)(vUl)  ol  this  section 

1926.453(b)(3)  K/.vin.ni  tests.  All  electrical  tests  shall  conform  to  the  re 
qulrements  of  ANSI  A92.2  1969  section  5   Howevea  equivalent  <l  i 
age  testa  may  be  used  in  lieu  ol  the  a.c.  voltage  specified  m  A92.2-1969: 
Hi    voltage  tests  which  are  approved  by  the  equipment  manufacture]  oi 
equivalent  entity  shall  be  considered  an  equivalent  test  lor  the  purpose  of 
this  paragraph  (b)(3). 

1926.453(b)(4)  Bursting  sqfiety  factor.  The  provisions  ol  the  American  Na- 
tion.il  SI. mil. nils  Institute  Standard  ANSI  A92.2- 1969.  section  4.9  Bursting 
Safety  Factor  shall  apply  to  all  critical  hydraulic  and  pneumatic  components. 

Critical  components  in-  those  in  which  a  failure  would  result  In  a  free  fall  or 

free  rotation  of  the  boom.  All  nonrrilir.il  components  shall  have  a  bursting 
safetj  In  tor  of  at  least  2  to  1. 

1926.453(b)(5)  Welding  standards.  All  welding  shall  conform  to  the  following 

standards  as  applicable: 

1926.453(b)(5)(i)  Standard  Qualification  Procedure.  AWS  B3.0-41. 

1926.453(b)(5)(ii)  Recommended  Practices  for  Automotive  Welding  Design, 
AWS  D8. 4 -61. 

1926.453(b)(5)(iii)  Standard  Qualification  of  Welding  Procedures  and  Weld- 
ers for  Piping  and  Tubing.  AWS  Di  0.9-69. 

1926.453(b)(5)(iv)  Specifications  lor  Welding  Highway  and  Railway  Bridges. 
AWS  D2.0-69. 

Note  to  §1926.453:  Non-mandatory  Appendix  C  to  this  subpart  lists 
examples  of  national  consensus  standards  that  are  considered  to  provide 
employee  protection  equivalent  to  that  provided  through  the  application 
of  ANSI  A92.2-1969.  where  appropriate.  This  incorporation  by  reference 
was  approved  by  the  Director  of  the  Federal  Register  in  accordance  with  5 
U.S.C.  552(a)  and  1  CFR  part  51.  Copies  may  be  obtained  from  the  Ameri- 
can National  Standards  Institute.  Copies  may  be  inspected  at  the  Docket 
Office.  Occupational  Safety  and  Health  Administration.  U.S.  Department 
of  Labor.  200  Constitution  Avenue.  NW..  room  N2634.  Washington.  DC  or 
at  the  Office  of  the  Federal  Register.  800  North  Capitol  Street.  NW.,  suite 
700.  Washington,  DC. 

[61  FR  461 16.  Aug.  30.  1996:  61  FR  59832.  Nov.  25.  1996] 

§1926.454  Training  requirements. 

This  section  supplements  and  clarifies  the  requirements  of  §1926.2 1(b)(2) 
as  these  relate  to  the  hazards  of  work  on  scaffolds. 

1926.454(a)  The  employer  shall  have  each  employee  who  performs  work 
while  on  a  scaffold  trained  by  a  person  qualified  in  the  subject  matter  to 
recognize  the  hazards  associated  with  the  type  of  scaffold  being  used  and 
to  understand  the  procedures  to  control  or  minimize  those  hazards.  The 
training  shall  include  the  following  areas,  as  applicable: 

1 926.454(a)(  1 )  The  nature  of  any  electrical  hazards,  fall  hazards  and  falling 
object  hazards  in  the  work  area: 

1 926.454(a)(2)  The  correct  procedures  for  dealing  with  electrical  hazards 
and  for  erecting,  maintaining,  and  disassembling  the  fall  protection  systems 
and  falling  object  protection  systems  being  used: 

1926.454(a)(3)  The  proper  use  of  the  scaffold,  and  the  proper  handling  of 
materials  on  the  scaffold; 

1 926.454(a)(4)  The  maximum  intended  load  and  the  load -carrying  capacities 
of  the  scaffolds  used;  and 

1926.454(a)(5)  Any  other  pertinent  requirements  of  this  subpart. 

1926.454(b)  The  employer  shall  have  each  employee  who  is  involved  in 
erecting,  disassembling,  moving,  operating,  repairing,  maintaining,  or 
inspecting  a  scaffold  trained  by  a  competent  person  to  recognize  any  haz- 
ards associated  with  the  work  in  question.  The  training  shall  include  the 
following  topics,  as  applicable: 

1926.454(b)(1)  The  nature  of  scaffold  hazards; 


1926.454(b)(2)  [he  correct  procedures  foi  erecting  disassembling,  mov- 
ing, operating   repairing  mope  imu.  and  maintaining  the  type  "i  si  sfibld 

in  qui  si 

1926.454(b)(3)  The  design  criteria  maximum  Intended  load  carryt 

p.n  It)  and  Intended  use  ol  the  si  afield; 

1026.454(b)(4)  Any  oihi'i  pertinent  requirements  ol  this  subpart 

1026.454(c)  When  the  employer  has  reason  to  believe  thai  an  employee  lacks 

the  skill  or  understanding  needed  foi  sale  work  involving  the  erection,  use 
in  dismantling  ol  scaffolds,  the  employer  shall  retrain  eai  h  such  employee 
so  rii.it  the  requisite  proficiency  is  regained  Retraining  is  required  in  at 
least  the  following  situations 

1026.454(c)(1)  Where  changes  .it  I  he  worksite  present  a  hazard  about  which 
an  employee  lias  not  been  previously  trained:  or 

1026.454(c)(2)  Where  changes  In  the  types  of  scaffolds,  fall  protection,  fall- 
Ing  object  protection,  or  other  equipment  present  a  hazard  about  which  an 
employee  has  not  been  previously  trained:  or 

1026.454(c)(3)  Where  Inadequacies  In  an  affected  employee's  work 
involving  scaffolds  Indicate  that  the  employee  has  not  retained  the 
requisite  proficiency. 

Non-Mandatory  Appendices 

(Non-mandatory)  Appendix  A  to  Subpart  L — 
Scaffold  Specifications 

This  Appendix  provides  non-mandatory  guidelines  to  assist  employers  in 
complying  with  the  requirements  of  subpart  L  of  this  part.  An  employer  may 
use  these  guidelines  and  tables  as  a  starting  point  for  designing  scaffold  sys- 
tems. However,  the  guidelines  do  not  provide  all  the  information  necessary  to 
build  a  complete  system,  and  the  employer  is  still  responsible  for  designing 
and  assembling  these  components  in  such  a  way  that  the  completed  system 
will  meet  the  requirements  of  §1926. 451(a).  Scaffold  components  which  are 
not  selected  and  loaded  in  accordance  with  this  Appendix,  and  components 
for  which  no  specific  guidelines  or  tables  are  given  in  this  Appendix  (e.g.. 
joints,  ties,  components  for  wood  pole  scaffolds  more  than  60  feet  in  height, 
components  for  heavy-duty  horse  scaffolds,  components  made  with  other 
materials,  and  components  with  other  dimensions,  etc.)  must  be  designed  and 
constructed  in  accordance  with  the  capacity  requirements  of  §1926.45 1(a). 
and  loaded  in  accordance  with  §1926.451(d)(l). 

Index  to  Appendix  A  for  Subpart  L 

1 .  General  guidelines  and  tables. 

2.  Specific  guidelines  and  tables, 
(a)  Pole  scaffolds: 
Single-pole  wood  pole  scaffolds. 
Independent  wood  pole  scaffolds. 
(b|  Tube  and  coupler  scaffolds. 

(c)  Fabricated  frame  scaffolds. 

(d)  Plasterers',  decorators'  and  large  area  scaffolds. 

(e)  Bricklayers'  square  scaffolds. 

(f)  Horse  scaffolds. 

(g)  Form  scaffolds  and  carpenters'  bracket  scaffolds, 
(h)  Roof  bracket  scaffolds. 

(i)  Outrigger  scaffolds  (one  level). 
(J)  Pump  jack  scaffolds, 
(k)  Ladder  jack  scaffolds. 

(1)  Window  jack  scaffolds. 

(m)  Crawling  boards  (chicken  ladders). 

(n)  Step,  platform  and  trestle  ladder  scaffolds. 

(o)  Single-point  adjustable  suspension  scaffolds. 

(p)  Two-point  adjustable  suspension  scaffolds. 

(q)(l)  Stonesetters'  multi-point  adjustable  suspension  scaffolds. 

(2)  Masons'  multi-point  adjustable  suspension  scaffolds, 
(r)  Catenary  scaffolds. 

(s)  Float  (ship)  scaffolds. 
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(t)  Interior  hung  scaffolds. 

(u)  Needle  beam  scaffolds. 

(v)  Multilevel  suspension  scaffolds. 

(w)  Mobile  scaffolds. 

(x)  Repair  bracket  scaffolds. 

(y)  Stilts. 

(z)  Tank  builders'  scaffolds. 

1.  GENERAL  GUIDELINES  AND  TABLES 

(a)  The  following  tables,  and  the  tables  in  Part  2 — Specific  guidelines  and 
tables,  assume  that  all  load-carrying  timber  members  (except  planks) 
of  the  scaffold  are  a  minimum  of  1 .500  lb-f/tn2  (stress  grade)  construc- 
tion grade  lumber.  All  dimensions  are  nominal  sizes  as  provided  in  the 
American  Softwood  Lumber  Standards,  dated  January  1970.  except  that, 
where  rough  sizes  are  noted,  only  rough  or  undressed  lumber  of  the  size 
specified  will  satisfy  minimum  requirements. 

(b)  Solid  sawn  wood  used  as  scaffold  planks  shall  be  selected  for  such 
use  following  the  grading  rules  established  by  a  recognized  lumber  grad- 
ing association  or  by  an  independent  lumber  grading  inspection  agency. 
Such  planks  shall  be  identified  by  the  grade  stamp  of  such  association 
or  agency.  The  association  or  agency  and  the  grading  rules  under  which 
the  wood  is  graded  shall  be  certified  by  the  Board  of  Review.  American 
Lumber  Standard  Committee,  as  set  forth  in  the  American  Softwood 
Lumber  Standard  of  the  U.S.  Department  of  Commerce. 

(1)  Allowable  spans  shall  be  determined  in  compliance  with  the  National 
Design  Specification  for  Wood  Construction  published  by  the  National 
Forest  Products  Association:  paragraph  5  of  ANSI  A10.8- 1988  Scaffolding- 
Safety  Requirements  published  by  the  American  National  Standards  In- 
stitute; or  for  2  x  10  inch  (nominal)  or  2  x  9  inch  (rough)  solid  sawn  wood 
planks,  as  shown  in  the  following  table: 


Maximum  permissible  Maximum  permissible 

Maximum  intended  span  using  full  thickness  span  using  nominal 

nominal  load  (lb/ft2)  undressed  lumber  (ft)  thickness  lumber  (ft) 


Rated  load  capacity       Intended  load 


(if)  The  maximum  permissible  span  for  1  1  /4  x  9-inch  or  wider  wood  plank  of 
full  thickness  with  a  maximum  intended  load  of  50  lb/ft.2  shall  be  4  feet. 

(c)  Fabricated  planks  and  platforms  may  be  used  in  lieu  of  solid  sawn 
wood  planks.  Maximum  spans  for  such  units  shall  be  as  recommended 
by  the  manufacturer  based  on  the  maximum  intended  load  being  cal- 
culated as  follows: 


Light-duty  •    25  pounds  per  square  foot  applied  uniformly 

over  the  entire  span  area. 
Medium-duty  •    50  pounds  per  square  foot  applied  uniformly 

over  the  entire  span  area. 
Heavy-duty  •    75  pounds  per  square  foot  applied  uniformly 

over  the  entire  span  area. 
One-person  •    250  pounds  placed  at  the  center  of  the  span 

(total  250  pounds). 
Two-person  •    250  pounds  placed  18  inches  to  the  left  and  right 

of  the  center  of  the  span  (total  500  pounds). 
Three-person  •    250  pounds  placed  at  the  center  of  the  span  and 

250  pounds  placed  18  inches  to  the  left  and  right 

of  the  center  of  the  span  (total  750  pounds). 

NOTE:  Platform  units  used  to  make  scaffold  platforms  intended  for  light- 
duty  use  shall  be  capable  of  supporting  at  least  25  pounds  per  square 
foot  applied  uniformly  over  the  entire  unit-span  area,  or  a  250-pound 
point  load  placed  on  the  unit  at  the  center  of  the  span,  whichever  load 
produces  the  greater  shear  force. 

(d)  Guardrails  shall  be  as  follows: 

(i)  Toprails  shall  be  equivalent  in  strength  to  2  inch  by  4  inch  lumber;  or 

11/4  inch  x  1/8  inch  structural  angle  iron;  or 

1  inch  x  .070  inch  wall  steel  tubing;  or  1 .990  inch  x  .058  inch  wall  alu- 
minum tubing. 

(ii)  Midrails  shall  be  equivalent  in  strength  to  1  Inch  by  6  inch  lumber;  or 

11/4  inch  x  1  1/4  inch  x  1/8  inch  structural  angle  iron:  or 

1  inch  x  .070  inch  wall  steel  tubing;  or 

1.990  inch  x  .058  inch  wall  aluminum  tubing. 

(ili)  Toeboards  shall  be  equivalent  in  strength  to  1  inch  by  4  inch  lumber:  or 

11/4  inch  x  1  1/4  inch  structural  angle  iron;  or 

1  inch  x  .070  inch  wall  steel  tubing;  or 

1.990  inch  x  .058  inch  wall  aluminum  tubing. 

(iv)  Posts  shall  be  equivalent  in  strength  to  2  inch  by  4  inch  lumber;  or 

11/4  inch  x  1  1/4  inch  x  1/8  structural  angle  iron;  or 

1  Inch  x  .070  inch  wall  steel  tubing;  or 

1.990  inch  x  .058  inch  wall  aluminum  tubing. 

(v)  Distance  between  posts  shall  not  exceed  8  feet. 

(e)  Overhead  protection  shall  consist  of  2  inch  nominal  planking  laid 
tight,  or  3/4-inch  plywood. 

(f)  Screen  installed  between  toeboards  and  midrails  or  toprails  shall  consist 
of  No.  18  gauge  U.S.  Standard  wire  one  inch  mesh. 

2.  SPECIFIC  GUIDELINES  AND  TABLES. 

(a)  Pole  Scaffolds. 
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Subpart  L — Scaffolds 


SINGLE  WOOD  POLE  SCAFFOLDS 


Light  duty  up  to 
20  feet  high 


Light  duty  up  to 
60  leet  high 


Medium  duty  up  to 
60  feet  high 


Heavy  duty  up  to 
60  feet  high 


Maximum  Intended  load  Obe/ft  *J  25  25  50  75 

Uprights  2  x  4  In  4  x  4  In  4  x  4  In  4  x  6  In. 

Maximum  pole  spacing  (longitudinal) 6  feet  10  fed  8  feet  6  feet 

Maximum  p"i>-  spacing  (transverse) 5  feet  5  feet 

Runners  Ix41n  I  1/4x0  In  2xl0ln  2xl01n. 

■  in  I  maximum  spacing  of  bearers: 
2x4in  2x4ln  2  x  10  In.  or  3  x  4  In  2x  10  In.  OT  3x5  la 

5  feel      2x6ln.  or  3x4  In.  2  X  6  In.  or  3  x  4  in.  (rough).  2x  10  In.  or  3x4  In  2x  10  In.  or3x5  In. 

6  feel —  —  2x  10  In.  or3x4  In  2  x  10  In.  or  3  x  5  In 

8feet —  2x  lOln.  or  3x4  In  — 

Planking Il/4x9ln  2xl01n  2xl0ln  2xl0ln. 

M.i\lnium  virtual  spacing  of  horizontal  members 7  feet  9  feet  7  feet  '•  U   6  In. 

Bradng  horizontal Ix41n  lx41n  1  x6  In.  or  1  1/4x4  In       2x41n. 

diagonal Ix41n  lx41n  lx4ln  2  x  4  In 

Tii-  Ins Ix4in  lx4ln  1  x  4  In  1  x  4  In. 

Note:  All  members  except  planking  are  used  on  edge.  All  wood  bearers  shall  be  reinforced  with  3/16x2  inch  steel  strip,  or  the  equivalent,  secured  to  the  lower  edges  for  the  entire 
length  of  the  bearer. 

INDEPENDENT  WOOD  POLE  SCAFFOLDS 


6  feet 


10  feet 


8  feet 


8  feet. 


Runners Il/4x4ln  ll/4x9in  2xl0in  2xl0in. 

Bearers  and  maximum  spacing  of  bearers: 

3feet 2x4in  2x41n  2xl0tn  2  x  10  In.  (rough). 

6  feet 2  x  6  In.  or  3  x  4  in  2x10  In.  (rough)  or  2  x  4  in  2  x  10  in  2  x  10  In.  (rough). 

8feet 2x6in.  or3x41n  2  x  10  In.  (rough)  or  3  x8  in.  2xl0in  — 

lOfeet 2x6  in.  or  3x4  In  2  x  10  In— (rough)  or  3x  3  in.  2xl0in.  — 

Planking Il/4x9ln  2xl0ln  2xl0in  2xl01n. 

Maximum  vertical  spacing  of  horizontal  members 7  feet  7  feet  6  feet  6  feet. 

Bracing  horizontal Ix41n  lx4in  1  x6  in.  or  1  1/4  x4  in        2x4in. 

Bracing  diagonal 1x4  In  lx41n  lx4in  2x4  in. 

Tie-ins Ix41n  lx4in  lx41n  1  x  4  In. 

Note:  All  members  except  planking  are  used  on  edge.  All  wood  bearers  shall  be  reinforced  with  3/16x2  inch  steel  strip,  or  the  equivalent,  secured  to  the  lower  edges  for  the  entire 
length  of  the  bearer. 


(b)  Tube  and  coupler  scaffolds. 


MINIMUM  SIZE  OF  MEMBERS 


Light  duty 


Medium  duty 


Heavy  duty 


Maximum  intended  load 25  lbs/ft2 

Posts,  runners  and  braces Nominal  2  in.  (1.90  inches) 

OD  steel  tube  or  pipe. 

Bearers Nominal  2  In.  (1.90  inches  OD  steel 

tube  or  pipe  and  a  maximum  post 
spacing  of  4  ft.  x  10  ft. 


Maximum  runner  spacing  vertically  ....  6  ft.  6  in 


50  lbs/ft2 

Nominal  2  in.  (1.90  inches) 
OD  steel  tube  or  pipe. 

Nominal  2.  in.  (.  190  inches)  OD  steel 
tube  or  pipe  and  a  maximum  post 
spacing  of  4  ft.  x  7  ft.  or 
Nominal  2  1/2  in.  (2.375  in).  OD  steel 
tube  or  pipe  and  a  maximum  post 
spacing  of  6  ft.  x8ft.'. 

6  ft.  6  in 


'  Bearers  shall  be  installed  in  the  direction  of  the  shorter  dimension. 

Note:  Longitudinal  diagonal  bracing  shall  be  installed  at  an  angle  of  45°  (±5°; 


75  lbs/ft2. 

Nominal  2  in.  (1.90  inches) 
OD  steel  tube  or  pipe. 

Nominal  2  1/2  in.  (2.375  in.). 
OD  steel  tube  or  pipe  and  a 
maximum  post  spacing  of  6  ft. 


OSHA  Standards  for  the  Construction  Industry 
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MAXIMUM  NUMBER  OF  PLANKED  LEVELS 


Maximum  number  of 
additional  planked  levels 

Maximum  height 

Light 
duty 

Medium 
duty 

Heavy 
duty 

(in  feet) 

Number  of 
Working  Levels: 
1 

16 

11 

6 

125 

2 

11 

1 

0 

125 

3 

6 

0 

0 

125 

4 

1 

0 

0 

125 

(c)  Fabricated  frame  scaffolds.  Because  of  their  prefabricated  nature,  no 
additional  guidelines  or  tables  for  these  scaffolds  are  being  adopted  in 
this  appendix. 

(d)  Plasterers',  decorators',  and  large  area  scaffolds.  The  guidelines  for 
pole  scaffolds  or  tube  and  coupler  scaffolds  (Appendix  A  (a)  and  (b))  may 
be  applied. 

(e)  Bricklayers '  square  scaffolds. 
Maximum  intended  load:  50  lb/ft.2* 
Maximum  width:  5  ft. 
Maximum  height:  5  ft. 

Gussets:  1  x  6  in. 

Braces:  1  x  8  in. 

Legs:  2  x  6  in. 

Bearers  (horizontal  members):  2  x  6  in. 

(f)  Horse  scaffolds. 

Maximum  intended  load  (light  duty):  25  lb/ft.2** 

Maximum  intended  load  (medium  duty):  50  lb/ft.2** 

Horizontal  members  or  bearers: 

Light  duty:  2  x  4  in. 

Medium  duty:  3  x  4  in. 

Legs:  2  x  4  in. 

Longitudinal  brace  between  legs:  1  x  6  in. 

Gusset  brace  at  top  of  legs:  1  x  8  in. 

Half  diagonal  braces:  2  x  4  in. 

(g)  Form  scaffolds  and  carpenters'  bracket  scaffolds. 

(1)  Brackets  shall  consist  of  a  triangular- shaped  frame  made  of  wood 
with  a  cross-section  not  less  than  2  inches  by  3  inches,  or  of  1  1  /4  inch 
x  1  1/4  inch  x  1/8  inch  structural  angle  iron. 

(2)  Bolts  used  to  attach  brackets  to  structures  shall  not  be  less  than 
5/8  inches  in  diameter. 

(3)  Maximum  bracket  spacing  shall  be  8  feet  on  centers. 

(4)  No  more  than  two  employees  shall  occupy  any  given  8  feet  of  a  bracket 
or  form  scaffold  at  any  one  time.  Tools  and  materials  shall  not  exceed 
75  pounds  in  addition  to  the  occupancy. 

(5)  Wooden  figure-four  scaffolds: 
Maximum  intended  load:  25  lb/ft.2 
Uprights:  2  x  4  in.  or  2  x  6  in. 
Bearers  (two):  1  x  6  in. 

Braces:  1  x  6  in. 

Maximum  length  of  bearers  (unsupported):  3  ft.  6  in. 

(i)  Outrigger  bearers  shall  consist  of  two  pieces  of  1  x  6  inch  lumber 
nailed  on  opposite  sides  of  the  vertical  support. 

(ii)  Bearers  for  wood  figure-four  brackets  shall  project  not  more  than  3  feet 


6  inches  from  the  outside  of  the  form  support,  and  shall  be  braced  and 
secured  to  prevent  tipping  or  turning.  The  knee  or  angle  brace  shall  intersect 
the  bearer  at  least  3  feet  from  the  form  at  an  angle  of  approximately  45 
degrees,  and  the  lower  end  shall  be  nailed  to  a  vertical  support. 

(6)  Metal  bracket  scaffolds: 
Maximum  intended  load:  25  lb/ft.2 
Uprights:  2x4  inch 

Bearers:  As  designed. 
Braces:  As  designed. 

(7)  Wood  bracket  scaffolds: 
Maximum  intended  load:  25  lb/ft.2 
Uprights:  2x4inor2x6in 
Bearers:  2  x  6  in 

Maximum  scaffold  width:  3  ft  6  in 

Braces:  1  x  6  in 

(h)  Roof  bracket  scaffolds.  No  specific  guidelines  or  tables  are  given. 

(i)  Outrigger  scaffolds  (single  level).  No  specific  guidelines  or  tables 
are  given. 

(j)  Pump  jack  scaffolds.  Wood  poles  shall  not  exceed  30  feet  in  height. 
Maximum  intended  load — 500  lbs  between  poles:  applied  at  the  center  of 
the  span.  Not  more  than  two  employees  shall  be  on  a  pump  jack  scaffold 
at  one  time  between  any  two  supports.  When  2  x  4's  are  spliced  together 
to  make  a  4  x  4  inch  wood  pole,  they  shall  be  spliced  with  "10  penny" 
common  nails  no  more  than  12  inches  center  to  center,  staggered  uni- 
formly from  the  opposite  outside  edges. 

(k)  Ladder  jack  scaffolds.  Maximum  intended  load — 25  lb/ft2.  However, 
not  more  than  two  employees  shall  occupy  any  platform  at  any  one  time. 
Maximum  span  between  supports  shall  be  8  feet. 

(1)  Window  jack  scaffolds.  Not  more  than  one  employee  shall  occupy  a 
window  jack  scaffold  at  any  one  time. 

(m)  Crawling  boards  (chicken  ladders).  Crawling  boards  shall  be  not 
less  than  10  inches  wide  and  1  inch  thick,  with  cleats  having  a  mini- 
mum lxl  1/2  inch  cross-sectional  area.  The  cleats  shall  be  equal 
in  length  to  the  width  of  the  board  and  spaced  at  equal  intervals  not 
to  exceed  24  inches. 

(n)  Step,  platform,  and  trestle  ladder  scaffolds.  No  additional  guidelines 
or  tables  are  given. 

(o)  Single-point  adjustable  suspension  scaffolds.  Maximum  intended 
load — 250  lbs.  Wood  seats  for  boatswains'  chairs  shall  be  not  less  than 
1  inch  thick  if  made  of  non-laminated  wood,  or  5/8  inches  thick  if  made 
of  marine  quality  plywood. 

(p)  Two-point  adjustable  suspension  scaffolds.  ( 1)  In  addition  to  direct  con- 
nections to  buildings  (except  window  cleaners'  anchors)  acceptable  ways  to 
prevent  scaffold  sway  include  angulated  roping  and  static  lines.  Angulated 
roping  is  a  system  of  platform  suspension  in  which  the  upper  wire  rope 
sheaves  or  suspension  points  are  closer  to  the  plane  of  the  building  face 
than  the  corresponding  attachment  points  on  the  platform,  thus  causing 
the  platform  to  press  against  the  face  of  the  building.  Static  lines  are  sep- 
arate ropes  secured  at  their  top  and  bottom  ends  closer  to  the  plane  of  the 
building  face  than  the  outermost  edge  of  the  platform.  By  drawing  the  static 
line  taut,  the  platform  is  drawn  against  the  face  of  the  building. 

(2)  On  suspension  scaffolds  designed  for  a  working  load  of  500  pounds,  no 
more  than  two  employees  shall  be  permitted  on  the  scaffold  at  one  time. 
On  suspension  scaffolds  with  a  working  load  of  750  pounds,  no  more  than 
three  employees  shall  be  permitted  on  the  scaffold  at  one  time. 

(3)  Ladder-type  platforms.  The  side  stringer  shall  be  of  clear  straight- 
grained  spruce.  The  rungs  shall  be  of  straight-grained  oak.  ash.  or  hickory, 
at  least  11/8  inches  in  diameter,  with  7/8  inch  tenons  mortised  into 
the  side  stringers  at  least  7/8  inch.  The  stringers  shall  be  tied  together 
with  tie  rods  not  less  than  1/4  inch  in  diameter,  passing  through  the 
stringers  and  riveted  up  tight  against  washers  on  both  ends.  The  floor- 
ing strips  shall  be  spaced  not  more  than  5/8  inch  apart,  except  at  the 
side  rails  where  the  space  may  be  1  inch.  Ladder-type  platforms  shall  be 


The  squares  shall  be  set  not  more  than  8  feet  apart  for  light  duty  scaffolds  and  not  more 
than  5  feet  apart  for  medium  duty  scaffolds. 


"  Horses  shall  be  spaced  not  more  than  8  feet  apart  for  light  duty  loads,  and  not  more 
than  5  feet  apart  for  medium  duty  loads. 
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ed  In  accordance  with  the  following  table 

SCHEDULE  FOR  LADDER  TYPE  PLATFORMS 


Subpart  L— Scaffolds 


th  of  Platform  label  I4ftn.i..i  I8*i20feei. 

si,i.-  stringer*  minimum  i  ros*  no  nun  iiinishrd  sl/es): 

fctendi        13/4x23/4 In  1 3/4x2 3/4 In  I  3/4x3  in. 

Al  middle 1  3/4x3  3/4  In  I  3/4  -  3  3/4  in  I  3/4  x  4  In. 

Retnfbn  tag  atrip  (minimum) A  1/8x7/8  inch  steel  retnfbn  Ing  strip  shall  be  atl  ildeoi  underalde,  lull  length. 

Rungs   Rungs  sh.iii  be  i  1/8  inch  minimum  diameter  with  at  leaal  7/8  inch  in  diameter  imons,  and 

iIm  n 1. 1 \h i ii i in  spacing  shall  be  12  Inches  to  center. 

Tie  rods: 

Number  (minimum) 3  4  4 

Diameter  (minimum) 1/4  Inch  1/4  inch  1/4  Inch 

Flooring,  minimum  llnlshed  size 1/2x2  3/4  In  1/2x2  3/4  in  1/2x2  3/4  In. 

SCHEDULE  FOR  LADDER-TYPE  PLATFORMS 

Length  of  Platform 22  &  24  fl  28  &  30  ft. 

Side  stringers,  minimum  cross  section  (finished  sizes): 

At  ends 1  3/4x3  in  1  3/4x3  1/2  In. 

At  middle 1  3/4x4  1/4  in  1  3/4  x  5  in. 

Reinforcing  strip  (minimum) A  1/8x7/8  -inch  steel  reinforcing  strip  shall  be  attached  to  the  side  or  underside,  full  length. 

Rungs Rungs  shall  be  1  1/8  Inch  minimum  diameter  with  at  least  7/8  inch  In  diameter  tenons. 

and  the  maximum  spacing  shall  be  12  inches  to  center. 
Tie  rods. 

Number  (minimum) 5  6. 

Diameter  (minimum) 1/4  in  1/4  in. 

Flooring,  minimum  finished  size 1/2x2  3/4  in.         (t)  Interior  hung  scaffolds. 

1/2x2  3/4  in.  _  ,  .     %   _    ,„ 

Bearers  (use  on  edge):  2x10  in. 

(4)  Plank-Type  Platforms.  Plank-type  platforms  shall  be  composed  of  not       Maximum  inlended  ,oad.  Maxirnurn  span 
less  than  nominal  2x8  inch  unsptlced  planks,  connected  together  on  the 

underside  with  cleats  at  intervals  not  exceeding  4  feet,  starting  6  inches  from  25  lb/ft.  :  10  ft. 

each  end.  A  bar  or  other  effective  means  shall  be  securely  fastened  to  the  50  lb/ft  2-  10  ft 
platform  at  each  end  to  prevent  the  platform  from  slipping  off  the  hanger.  The 
span  between  hangers  for  plank-type  platforms  shall  not  exceed  10  feet.  lb/It.  .  7  It. 

(5)  Beam-Type  Platforms.  Beam  platforms  shall  have  side  stringers  of  lumber      ,u)  Needle  beam  scaffolds. 

not  less  than  2x6  inches  set  on  edge.  The  span  between  hangers  shall  not  Maximum  intended  load:  25  lb/ft.2 

exceed  12  feet  when  beam  platforms  are  used.  The  flooring  shall  be  supported 

on  2  x  6  inch  cross  beams,  laid  flat  and  set  into  the  upper  edge  of  the  stringers 

with  a  snug  fit,  at  intervals  of  not  more  than  4  feet,  securely  nailed  to  the  cross  Maximum  platform  span:  8  ft. 

beams.  Floor-boards  shall  not  be  spaced  more  than  1/2  inch  apart.  Maximum  beam  span:  10  ft. 

( 1 )  Main-point  adjustable  suspension  scaffolds  and  stonesetters'  multi-point  ( , ,  Ropes  shaU  be  attached  to  ^  needle  beams  by  a  scaffold  Wtch  or  ^ 
adjustable  suspension  scaffolds.  No  specific  guidelines  or  tables  are  given  eye  sphce  The  ,oose  end  of  the  rope  shaJ]  be  Ued  by  a  bowUne  knot  or  by 
lor  these  scaffolds.  a  round  tum  ^  a  haJf  hJtch 

(2)  Masons'  multi-point  adjustable  suspension  scaffolds.  Maximum  intended  (2)  Ropes  shall  be  equivalent  in  strength  to  at  least  1  ^  (2.5  cm)  diameter 
load— 50  lb/ft2.  Each  outrigger  beam  shall  be  at  least  a  standard  7  inch,       g^  grade  maniia  rope 

15.3  pound  steel  I-beam,  at  least  15  feet  long.  Such  beams  shall  not  project 

more  than  6  feet  6  inches  beyond  the  bearing  point.  Where  the  overhang  (v)  Multi-level  suspension  scaffolds.  No  additional  guidelines  or  tables  are 

exceeds  6  feet  6  Inches,  outrigger  beams  shall  be  composed  of  stronger  being  given  for  these  scaffolds. 

beams  or  multiple  beams.  (w)  Mobile  Scaffolds.  Stability  test  as  described  in  the  ANSI  A92  series  doc- 

(r)  Catenary  scaffolds.  (1)  Maximum  intended  load— 500  lbs.  uments.  as  appropriate  for  the  type  of  scaffold,  can  be  used  to  establish 

stability  for  the  purpose  of  §1926.452(w)(6). 

(2)  Not  more  than  two  employees  shall  be  permitted  on  the  scaffold  at 

one  time.  M  Repair  bracket  scaffolds.  No  additional  guidelines  or  tables  are  being 

given  for  these  scaffolds. 

(3)  Maximum  capacity  of  come-along  shall  be  2.000  lbs. 

(y)  Stilts.  No  specific  guidelines  or  tables  are  given. 

(4)  Vertical  pickups  shall  be  spaced  not  more  than  50  feet  apart. 

(z)  Tonic  builder's  scaffold. 

(5)  Ropes  shall  be  equivalent  in  strength  to  at  least  1  /2  inch  (1.3  cm)  diameter 

improved  plow  steel  wire  rope.  1 1 '  The  maximum  distance  between  brackets  to  which  scaffolding  and 

guardrail  supports  are  attached  shall  be  no  more  than  10  feet  6  inches. 
(s)  Float  (ship!  scaffolds.  (1)  Maximum  intended  load — 750  lbs. 

(2)  Not  more  than  three  employees  shall  occupy  a  10  feet  6  inch  span  of 

(2)  Platforms  shall  be  made  of  3/4  inch  plywood,  equivalent  in  rating  to      scaffold  planklng  at  any  Ume 
American  Plywood  Association  Grade  B-B.  Group  I.  Exterior. 

(3)  A  taut  wire  or  synthetic  rope  supported  on  the  scaffold  brackets  shall 

(3)  Bearers  shall  be  made  from  2x4  inch,  or  lx  10  inch  rough  lumber.  They  be  installed  at  ^  scaffold  plank  leve,  between  ^  mnermost  edge  of  the 
shall  be  free  of  knots  and  other  flaws.  scaffold  platform  and  the  curved  plate  structure  of  the  tank  shell  to  serve  as 

(4)  Ropes  shall  be  equivalent  in  strength  to  at  least  1  inch  (2.5  cm)  diameter  a  safety  line  in  lieu  of  an  inner  guardrail  assembly  where  the  space  between 
first  grade  maniia  rope.  the  scaffold  platform  and  the  tank  exceeds  12  inches  (30.48  cm).  In  the 

event  the  open  space  on  either  side  of  the  rope  exceeds  12  Inches  (30.48 
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cm),  a  second  wire  or  synthetic  rope  appropriately  placed,  or  guardrails 
in  accordance  with  §1926.45 1(e)(4),  shall  be  installed  in  order  to  reduce 
that  open  space  to  less  than  12  inches  (30.48  cm). 

(4)  Scaffold  planks  of  rough  full-dimensioned  2-inch  (5.1  cm)  x  12-inch 
(30.5  cm)  Douglas  Fir  or  Southern  Yellow  Pine  of  Select  Structural  Grade 
shall  be  used.  Douglas  Fir  planks  shall  have  a  fiber  stress  of  at  least 
1900  lb/in2  (130.929  n/cm2)  and  a  modulus  of  elasticity  of  at  least 
1,900.000  lb/in2  (130.929,000  n/cm2).  while  Yellow  Pine  planks  shall 
have  a  fiber  stress  of  at  least  2500  lb/in2  (172,275  n/cm2)  and  a  modulus 
of  elasticity  of  at  least  2,000.000  lb/in2  (137.820.000  n/cm  2). 

(5)  Guardrails  shall  be  constructed  of  a  taut  wire  or  synthetic  rope,  and 
shall  be  supported  by  angle  irons  attached  to  brackets  welded  to  the  steel 
plates.  These  guardrails  shall  comply  with  §1926. 451(e)(4).  Guardrail 
supports  shall  be  located  at  no  greater  than  10  feet  6  inch  intervals. 

Non-Mandatory  Appendix  B  to  Subpart  L — 
Criteria  for  Determining  the  Feasibility  of  Providing 
Safe  Access  and  Fall  Protection  for  Scaffold  Erectors 
and  Dismantlers  [Reserved] 

Non-Mandatory  Appendix  C  to  Subpart  L — 
List  of  National  Consensus  Standards 

ANSI/SIA  A92.2-1990  Vehicle-Mounted  Elevating  and  Rotating 
Aerial  Devices 

ANSI/SIA  A92.3- 1990  Manually  Propelled  Elevating  Aerial  Platforms 

ANSI/SIA  A92.5-1990  Boom  Supported  Elevating  Work  Platforms 

ANSI/SIA  A92. 6- 1990  Self- Propelled  Elevating  Work  Platforms 

ANSI/SIA  A92. 7- 1990  Airline  Ground  Support  Vehicle-Mounted  Vertical 
Lift  Devices 

ANSI/SIA  A92.8-1993  Vehicle-Mounted  Bridge  Inspection  and  Mainte- 
nance Devices 

ANSI/SIA  A92.9-1993  Mast-Climbing  Work  Platforms 

Non-Mandatory  Appendix  D  to  Subpart  L — 
List  of  Training  Topics  for  Scaffold  Erectors 
and  Dismantlers 

This  Appendix  D  is  provided  to  serve  as  a  guide  to  assist  employers 
when  evaluating  the  training  needs  of  employees  erecting  or  disman- 
tling supported  scaffolds. 

The  Agency  believes  that  employees  erecting  or  dismantling  scaffolds 
should  be  trained  in  the  following  topics: 

•    General  Overview  of  Scaffolding 

•  regulations  and  standards 

•  erection/dismantling  planning 

•  PPE  and  proper  procedures 

•  fall  protection 

•  materials  handling 

•  access 

•  working  platforms 

•  foundations 

•  guys,  ties  and  braces 
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•  Tubular  Welded  Frame  Scaffolds 

•  specific  regulations  and  standards 

•  components 

•  parts  inspection 

•  erection/dismantling  planning 

•  guys,  ties  and  braces 

•  fall  protection 

•  general  safety 

•  access  and  platforms 

•  erection/dismantling  procedures 

•  rolling  scaffold  assembly 

•  putlogs 

•  Tube  and  Clamp  Scaffolds 

•  specific  regulations  and  standards 

•  components 

•  parts  inspection 

•  erection/dismantling  planning 

•  guys,  ties  and  braces 

•  fall  protection 

•  general  safety 

•  access  and  platforms 

•  erection/dismantling  procedures 

•  buttresses,  cantilevers,  &  bridges 

•  System  Scaffolds 

•  specific  regulations  and  standards 

•  components 

•  parts  inspection 

•  erection/dismantling  planning 

•  guys,  ties  and  braces 

•  fall  protection 

•  general  safety 

•  access  and  platforms 

•  erection/dismantling  procedures 

•  buttresses,  cantilevers,  &  bridges 

Scaffold  erectors  and  dismantlers  should  all  receive  the  general  overview, 
and,  in  addition,  specific  training  for  the  type  of  supported  scaffold  being 
erected  or  dismantled. 

(Non-Mandatory)  Appendix  E  to  Subpart  L — 
Drawings  and  Illustrations 

This  Appendix  provides  drawings  of  particular  types  of  scaffolds  and 
scaffold  components,  and  graphic  illustrations  of  bracing  patterns  and 
tie  spacing  patterns. 

This  Appendix  is  intended  to  provide  visual  guidance  to  assist  the  user 
in  complying  with  the  requirements  of  subpart  L.  part  1926. 


214 


Subpart  L — Scaffolds 


MAXIMUM  VERTICAL  TIE  SPACING 
WIDER  THAN  3'-0"  BASES 


r 


-      TOP  Of  SCAFFOLD  PLATFOFIM 
ANO  UPPER  MOST  TIE  NOT 
TO  EXCEED  4  TO  1  RATIO 


4  TIMES  MINIMUM  BASE 
TIE  AT  CLOSEST  FRAME 
HEADER  OR  BEARER 


FIRST  TIE  CLOSEST  FRAME  HEADER 

OR  BEARER  ABOVE  4  TIMES 

THE  MINIMUM  BASE  DIMENSION 


WIDER  THAN  3'  -  0- 


MINIMUM  BASE  DIMENSION 


SUSPENDED  SCAFFOLD  PLATFORM 
WELDING  PRECAUTIONS 


Electric  Hoist 
Internally  Grounded 
(M  Wire) 


Ftower  Source 
With  3rd  Wire  Grounded 
at  Junction  Bex 


MAXIMUM  VERTICAL  TIE  SPACING 
3'-0"  AND  NARROWER  BASES 


TOP  OF  SCAFFOLD  PLATFORM 

UPPERMOST  TIE  NOT 

TO  EXCEED  4  TO  1  RATIO 


4T1MES  MINIMUM  BASE 

TIE  AT  CLOSEST  FRAME 

HEADER  OR  BEARER 


FIRST  TIE  AT  CLOSEST  FRAME  HEADER 

OR  BEARER  ABOVE  4  TIMES 

THE  MINIMUM  BASE  DIMENSION 


MINIMUM  BASE  DIMENSION 
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SYSTEM  SCAFFOLD 


JOINT  CONNECTIONS 

VARY  ACCORDING 

TO  MANUFACTURER 


GUARD  RAIL  SYSTEM 


TOEBOARD 


STAIR  - 
TOWER 


r 


SILLS 


DIAGONAL  BRACES 


SMMN5INDG5 
KDI9»   CD 

SCAFFOLD  PLANK 


MILL  10 

SEL  STR 

SCAF  PLK 
D.FIR    S.DRY 


J 


Grade  stamp  courtesy  of  Southern  Pine  Inspection  Bureau        Grade  stamp  courtesy  of  West  Coast  Lumber  Inspection  Bureau 
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SWIVEL 
CLAMP 


TUBE  AND  COUPLER  SCAFFOLD 

PLANKING 


NOTE:  ALL  TIES  SHOULD  BE  LOCATED 
AT  CLAMP  LOCATIONS. 


SCAFFOLDING  WORK  SURFACES 


a  r 


OUTRIGGER  SCAFFOLD 


OUTRIGGER  BEAM 

BLOCKED  FOR 
LATERAL  SUPPORT 


[61  FR  46122.  Aug.  30.  1996:  61  FR  59832.  Nov.  25.  1996) 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333);  Sec.  4,  6,  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary  of 
Labor's  Orders  Nos.  1-90  (55  FR  9033).  6-96  (62  FR  1 1 1);  and  3-2000 
(65  FR  50017).  as  applicable,  and  29  CFR  Part  1911. 

Source:  59  FR  40730.  Aug.  9.  1994.  unless  otherwise  noted.  Amended 
66  FR  5195.  Jan.  18.  2001. 


§1926.500  Scope,  application,  and  definitions 
applicable  to  this  subpart. 

1926.500(a)  Scope  and  application.  (1)  This  subpart  sets  forth  require- 
ments and  criteria  for  fall  protection  in  construction  workplaces  covered 
under  29  CFR  part  1926.  Exception:  The  provisions  of  this  subpart  do 
not  apply  when  employees  are  making  an  inspection,  investigation,  or  as- 
sessment of  workplace  conditions  prior  to  the  actual  start  of  construction 
work  or  after  all  construction  work  has  been  completed. 

1926.500(a)(2)  Section  1926.501  sets  forth  those  workplaces,  conditions, 
operations,  and  circumstances  for  which  fall  protection  shall  be  provided 
except  as  follows: 

1926.500(a)(2)(i)  Requirements  relating  to  fall  protection  for  employees 
working  on  scaffolds  are  provided  in  subpart  L  of  this  part. 

1 926.50O(aK2)(ii)  Requirements  relating  to  fall  protection  for  employees  work- 
ing on  certain  cranes  and  derricks  are  provided  in  subpart  N  of  this  part. 

1926.500(a)(2)(iii)  Fall  protection  requirements  for  employees  performing 
steel  erection  work  (except  for  towers  and  tanks)  are  provided  in  subpart 
R  of  this  part. 

1926.500(a)(2)(iv)  Requirements  relating  to  fall  protection  for  employees 
working  on  certain  types  of  equipment  used  in  tunneling  operations  are 
provided  in  subpart  S  of  this  part. 

1926.500(a)(2)(v)  Requirements  relating  to  fall  protection  for  employees 
engaged  in  the  erection  of  tanks  and  communication  and  broadcast  towers 
are  provided  in  §1926.105. 

1926.500(a)(2)(vi)  Requirements  relating  to  fall  protection  for  employees 
engaged  in  the  construction  of  electric  transmission  and  distribution  lines 
and  equipment  are  provided  in  subpart  V  of  this  part. 

1926.500(a)(2)(vii)  Requirements  relating  to  fall  protection  for  employees 
working  on  stairways  and  ladders  are  provided  in  subpart  X  of  this  part. 

1926.500(a)(3)  Section  1926.502  sets  forth  the  requirements  for  the  in- 
stallation, construction,  and  proper  use  of  fall  protection  required  by  part 
1926.  except  as  follows: 

1 926.500(a)(3)(i)  Performance  requirements  for  guardrail  systems  used  on 
scaffolds  and  performance  requirements  for  falling  object  protection  used 
on  scaffolds  are  provided  in  subpart  L  of  this  part. 

1 926.500(a)(3)(ii)  Performance  requirements  for  stairways,  stairrail  systems, 
and  handrails  are  provided  in  subpart  X  of  this  part. 

1926.500(a)(3)(iii)  Additional  performance  requirements  for  personal 
climbing  equipment,  lineman's  body  belts,  safety  straps,  and  lanyards  are 
provided  in  subpart  V  of  this  part. 

1926.500(a)(3)(iv)  Section  1926.502  does  not  apply  to  the  erection  of  tanks 
and  communication  and  broadcast  towers.  (NOTE:  Section  1926. 104  sets  the 
criteria  for  body  belts,  lanyards  and  lifelines  used  for  fall  protection  during 
tank  and  communication  and  broadcast  tower  erection.  Paragraphs  (b).(c) 
and  (f)  of  §1926. 107  provide  definitions  for  the  pertinent  terms.) 

1926.500(a)(4)  Section  1926.503  sets  forth  requirements  for  training  in  the 
installation  and  use  of  fall  protection  systems,  except  in  relation  to  steel 
erection  activities. 

1926.500(b)  Definitions. 

Anchorage  means  a  secure  point  of  attachment  for  lifelines,  lanyards  or 
deceleration  devices. 

Body  belt  (safety  belt)  means  a  strap  with  means  both  for  securing  it  about 
the  waist  and  for  attaching  it  to  a  lanyard,  lifeline,  or  deceleration  device. 


Body  harness  means  straps  which  may  be  secured  about  the  employee  in 
a  manner  that  will  distribute  the  fall  arrest  forces  over  at  least  the  thighs, 
pelvis,  waist,  chest  and  shoulders  with  means  for  attaching  it  to  other 
components  of  a  personal  fall  arrest  system. 

Buckle  means  any  device  for  holding  the  body  belt  or  body  harness  closed 
around  the  employee's  body. 

Connector  means  a  device  which  is  used  to  couple  (connect)  parts  of  the 
personal  fall  arrest  system  and  positioning  device  systems  together.  It  may 
be  an  independent  component  of  the  system,  such  as  a  carabiner,  or  it 
may  be  an  integral  component  of  part  of  the  system  (such  as  a  buckle  or 
dee-ring  sewn  into  a  body  belt  or  body  harness,  or  a  snap-hook  spliced  or 
sewn  to  a  lanyard  or  self- retracting  lanyard). 

Controlled  access  zone  (CAZ)  means  an  area  in  which  certain  work  (e.g., 
overhand  bricklaying)  may  take  place  without  the  use  of  guardrail  systems, 
personal  fall  arrest  systems,  or  safety  net  systems  and  access  to  the  zone 
is  controlled. 

Dangerous  equipment  means  equipment  (such  as  pickling  or  galvanizing 
tanks,  degreasing  units,  machinery,  electrical  equipment,  and  other  units) 
which,  as  a  result  of  form  or  function,  may  be  hazardous  to  employees  who 
fall  onto  or  into  such  equipment. 

Deceleration  device  means  any  mechanism,  such  as  a  rope  grab,  rip-stitch 
lanyard,  specially-woven  lanyard,  tearing  or  deforming  lanyards,  automatic 
self-retracting  lifelines/lanyards,  etc..  which  serves  to  dissipate  a  substantial 
amount  of  energy  during  a  fall  arrest,  or  otherwise  limit  the  energy  imposed 
on  an  employee  during  fall  arrest. 

Deceleration  distance  means  the  additional  vertical  distance  a  falling  em- 
ployee travels,  excluding  lifeline  elongation  and  free  fall  distance,  before 
stopping,  from  the  point  at  which  the  deceleration  device  begins  to  operate. 
It  is  measured  as  the  distance  between  the  location  of  an  employee's  body 
belt  or  body  harness  attachment  point  at  the  moment  of  activation  (at  the 
onset  of  fall  arrest  forces)  of  the  deceleration  device  during  a  fall,  and  the 
location  of  that  attachment  point  after  the  employee  comes  to  a  full  stop. 

Equivalent  means  alternative  designs,  materials,  or  methods  to  protect 
against  a  hazard  which  the  employer  can  demonstrate  will  provide  an  equal 
or  greater  degree  of  safety  for  employees  than  the  methods,  materials  or 
designs  specified  in  the  standard. 

Failure  means  load  refusal,  breakage,  or  separation  of  component  parts. 
Load  refusal  is  the  point  where  the  ultimate  strength  is  exceeded. 

Free  fall  means  the  act  of  falling  before  a  personal  fall  arrest  system  begins 
to  apply  force  to  arrest  the  fall. 

Free  fall  distance  means  the  vertical  displacement  of  the  fall  arrest  attach- 
ment point  on  the  employee's  body  belt  or  body  harness  between  onset  of  the 
fall  and  just  before  the  system  begins  to  apply  force  to  arrest  the  fall.  This 
distance  excludes  deceleration  distance,  and  lifeline /lanyard  elongation, 
but  includes  any  deceleration  device  slide  distance  or  self-retracting  lifeline/ 
lanyard  extension  before  they  operate  and  fall  arrest  forces  occur. 

Guardrail  system  means  a  barrier  erected  to  prevent  employees  from  fall- 
ing to  lower  levels. 

Hole  means  a  gap  or  void  2  inches  (5. 1  cm)  or  more  in  its  least  dimension, 
in  a  floor,  roof,  or  other  walking/working  surface. 

Infeasible  means  that  it  is  impossible  to  perform  the  construction  work  us- 
ing a  conventional  fall  protection  system  (i.e.,  guardrail  system,  safety  net 
system,  or  personal  fall  arrest  system)  or  that  it  is  technologically  impossible 
to  use  any  one  of  these  systems  to  provide  fall  protection. 

Lanyard  means  a  flexible  line  of  rope,  wire  rope,  or  strap  which  generally 
has  a  connector  at  each  end  for  connecting  the  body  belt  or  body  harness 
to  a  deceleration  device,  lifeline,  or  anchorage. 

Leading  edge  means  the  edge  of  a  floor,  roof,  or  formwork  for  a  floor  or  other 
walking/working  surface  (such  as  the  deck)  which  changes  location  as  ad- 
ditional floor,  roof,  decking,  or  formwork  sections  are  placed,  formed,  or  con- 
structed. A  leading  edge  is  considered  to  be  an  "unprotected  side  and  edge" 
during  periods  when  it  is  not  actively  and  continuously  under  construction. 

Lifeline  means  a  component  consisting  of  a  flexible  line  for  connection  to  an 
anchorage  at  one  end  to  hang  vertically  (vertical  lifeline),  or  for  connection 
to  anchorages  at  both  ends  to  stretch  horizontally  (horizontal  lifeline),  and 
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which  serves  as  ■ sans  i<>i  i *  ting  othei  components  "i  ■>  i» 

i. ill  .11  real  system  to  the  ant  bo  age 

Louj  slope  nopj  means  a  rod  having  ■  slope  leas  than  m  equal  i"  i  In  L2 
(vertical  i"  horizontal) 

r  trusts  meana  thoae  areaa  or  surfaces  to  which  an  employee  can  t .  •  1 1 
Such  stress  or  surfaces  Include  but  are  not  limited  to.  ground  levels,  floors, 
platforms,  ramps,  runways,  excavations,  pita,  tanka.  material,  water,  equip- 
tiiciii,  structures,  01  portions  thereof. 

Men  /nunc  u/  equipment  meana  .ill  motor  01  human  propelled  wheeled  equip 
men!  used  Pea  roofing  work,  excepl  wheelbarrows  and  mopcarta. 

Opening  meana  a  nap  or  void  30  Inches  (7t>  cm)  or  more  hint'  and  'K  Inches 
I  is  ,  mi  or  more  wide,  In  a  wall  or  partition,  through  which  employees  can 
foil  i"  .i  iowei 

i  luerhand  bricklaying  a/id  related  work  means  the  process  of  laying  bricks 
and  masonry  unite  such  thai  the  surface  of  the  wall  to  be  jointed  is  cm  the 
opposite  Bide  ol  the  wall  from  the  mason,  requiring  the  mason  lo  lean  over 
tlit-  wall  to  complete  the  work  Related  work  Includes  mason  tending  and 
electrical  Installation  Incorporated  Into  the  brick  wall  during  the  overhand 
bricklaying  process. 

IVimiiiciI/hII  arrest  system  means  a  system  used  to  arrest  an  employee  In 
a  foil  from  a  working  level.  It  consists  of  an  anchorage,  connectors,  a  body 
belt  or  body  harness  and  may  include  a  lanyard,  deceleration  device,  lifeline, 
or  suitable  combinations  of  these.  As  of  January  1.  1998.  the  use  of  a  body 
belt  for  fall  arrest  is  prohibited. 

Positioning  device  system  means  a  body  belt  or  body  harness  system  rigged 
to  allow  an  employee  to  be  supported  on  an  elevated  vertical  surface,  such 
as  a  wall,  and  work  with  both  hands  free  while  leaning. 

Rope  grab  means  a  deceleration  device  which  travels  on  a  lifeline  and  au- 
tciTiialically.  by  friction,  engages  the  lifeline  and  locks  so  as  to  arrest  the 
fall  of  an  employee.  A  rope  grab  usually  employs  the  principle  of  inertial 
locking,  cam/level  locking,  or  both. 

Roof  means  the  exterior  surface  on  the  top  of  a  building.  This  does  not  in- 
clude floors  or  formwork  which,  because  a  building  has  not  been  completed, 
temporarily  become  the  top  surface  of  a  building. 

Roofing  work  means  the  hoisUng.  storage,  application,  and  removal  of  roof- 
ing materials  and  equipment,  including  related  insulation,  sheet  metal,  and 
vapor  barrier  work,  but  not  including  the  construction  of  the  roof  deck. 

Safety-monitoring  system  means  a  safety  system  in  which  a  competent  per- 
son is  responsible  for  recognizing  and  warning  employees  of  fall  hazards. 

Self- retracting  lifeline /lanyard  means  a  deceleration  device  containing  a 
drum-wound  line  which  can  be  slowly  extracted  from,  or  retracted  onto,  the 
drum  under  slight  tension  during  normal  employee  movement,  and  which, 
after  onset  of  a  fall,  automatically  locks  the  drum  and  arrests  the  fall. 

Snaphook  means  a  connector  comprised  of  a  hook-shaped  member  with 
a  normally  closed  keeper,  or  similar  arrangement,  which  may  be  opened 
to  permit  the  hook  to  receive  an  object  and.  when  released,  automatically 
closes  to  retain  the  object.  Snaphooks  are  generally  one  of  two  types: 

( 1 )  The  locking  type  with  a  self-closing,  self-locking  keeper  which  remains 
closed  and  locked  until  unlocked  and  pressed  open  for  connection  or  dis- 
connection; or 

(2)  The  non-locking  type  with  a  self-closing  keeper  which  remains  closed 
until  pressed  open  for  connection  or  disconnecUon.  As  of  January  1.  1998. 
the  use  of  a  non-locking  snaphook  as  part  of  personal  fall  arrest  systems 
and  positioning  device  systems  is  prohibited. 

Steep  roof  means  a  roof  having  a  slope  greater  than  4  in  12  (vertical 
to  horizontal). 

Toeboard  means  a  low  protective  barrier  that  will  prevent  the  fall  of 
materials  and  equipment  to  lower  levels  and  provide  protection  from 
falls  for  personnel. 

Unprotected  sides  and  edges  means  any  side  or  edge  (except  at  entrances  to 
points  of  access)  of  a  walking/working  surface,  e.g..  floor,  roof,  ramp,  or  runway 
where  there  is  no  wall  or  guardrail  system  at  least  39  inches  ( 1 .0  m)  high. 

Walking/ it'orkuig  swface  means  any  surface,  whether  horizontal  or  vertical 
on  which  an  employee  walks  or  works,  including,  but  not  limited  to.  floors, 
roofs,  ramps,  bridges,  runways,  formwork  and  concrete  reinforcing  steel 
but  not  including  ladders,  vehicles,  or  trailers,  on  which  employees  must 
be  located  in  order  to  perform  their  job  duties. 


Warning  line  system  meana  a  bairlei  i  roof  to  ■••■■<<  n  employees  thai 

the)  are  approai  Wng  ai prota  ted  pool  '»i  whk  b  designates 

an  an  s  in  whii  h  roofing  work  may  take  pi.„ ,  without  the  use  oi  guardrail 
ImkK  bell  c,i  safety  nel  systems  to  prota  i  employees  In  the  an  a 

Work  ana  means  thai  portion  ol  a  walking/working  surface  where  |ob  du- 
ties are  being  performed 

[59  FR  40730,  Aug.  0,  1994,  ..s  amended  al  60  i  i<  :vi2r,r,.  Aug.  ■/ 
and  ai  86  I  i<  5198  (Jan    18,  200l)| 

§1926.501  Duty  to  have  fall  protection. 

1926.501(a)  General.  (l)Tbls  sec  lion  seis  lorlh  requirements  for  employers 
to  provide  fall  pmlei  linn  systems.  All  fall  protection  required  by  this  Section 

shall  conform  to  the  criteria  set  forth  in  si 926.502  of  this  subpart. 

1926.501(a)(2)  The  employer  shall  determine  II  the  walking/working  sur- 
faces on  which  Its  employees  are  to  work  have  the  strength  and  slructural 
Integrity  to  support  employees  safely.  Employees  shall  be  allowed  to  work 
on  those  surfaces  only  when  the  surfaces  have  the  requisite  strength  and 
Structural  Integrity. 

1926.501(b)(1)  Unprotected  sides  and  edges.  Bach  employee  on  a  walking/ 
working  surface  (horizontal  and  vertical  surface)  with  an  unprotected  side 
or  edge  which  is  6  feet  ( 1 .8  m)  or  more  above  a  lower  level  shall  be  protected 
from  falling  by  the  use  of  guardrail  systems,  safety  net  systems,  or  personal 
fall  arrest  systems. 

1926.501(b)(2)  Leading  edges,  (i)  Each  employee  who  is  constructing  a 
leading  edge  6  feet  (1.8  m)  or  more  above  lower  levels  shall  be  protected 
from  falling  by  guardrail  systems,  safety  net  systems,  or  personal  fall  arrest 
systems.  Exception:  When  the  employer  can  demonstrate  that  it  is  lnfea- 
sible  or  creates  a  greater  hazard  to  use  these  systems,  the  employer  shall 
develop  and  implement  a  fall  protection  plan  which  meets  the  requirements 
of  paragraph  (k)  of  §1926.502. 

NOTE:  There  is  a  presumption  that  it  is  feasible  and  will  not  create  a 
greater  hazard  to  implement  at  least  one  of  the  above-listed  fall  protection 
systems.  Accordingly,  the  employer  has  the  burden  of  establishing  that 
it  is  appropriate  to  implement  a  fall  protection  plan  which  complies  with 
§1926.502(k)  for  a  particular  workplace  situation,  in  lieu  of  implementing 
any  of  those  systems. 

1926.501(b)(2)(H)  Each  employee  on  a  walking/working  surface  6  feet  (1.8 
m)  or  more  above  a  lower  level  where  leading  edges  are  under  construc- 
tion, but  who  is  not  engaged  in  the  leading  edge  work,  shall  be  protected 
from  falling  by  a  guardrail  system,  safety  net  system,  or  personal  fall  ar- 
rest system.  If  a  guardrail  system  is  chosen  to  provide  the  fall  protection, 
and  a  controlled  access  zone  has  already  been  established  for  leading  edge 
work,  the  control  line  may  be  used  in  lieu  of  a  guardrail  along  the  edge  that 
parallels  the  leading  edge. 

1926.501(b)(3)  Hoist  areas.  Each  employee  in  a  hoist  area  shall  be  protected 
from  falling  6  feet  (1.8  m)  or  more  to  lower  levels  by  guardrail  systems  or 
personal  fall  arrest  systems.  If  guardrail  systems.  |or  chain,  gate,  or  guard- 
rail] or  portions  thereof,  are  removed  to  facilitate  the  hoisting  operation  (e.g.. 
during  landing  of  materials),  and  an  employee  must  lean  through  the  ac- 
cess opening  or  out  over  the  edge  of  the  access  opening  (to  receive  or  guide 
equipment  and  materials,  for  example),  that  employee  shall  be  protected 
from  fall  hazards  by  a  personal  fall  arrest  system. 

1 926.501  (b)(4)  Holes,  (i)  Each  employee  on  walking/ working  surfaces  shall 
be  protected  from  falling  through  holes  (including  skylights)  more  than  6 
feet  (1.8  m)  above  lower  levels,  by  persona]  fall  arrest  systems,  covers,  or 
guardrail  systems  erected  around  such  holes. 

1 926.501  (b)(4)(ii)  Each  employee  on  a  walking/working  surface  shall  be 
protected  from  tripping  in  or  stepping  into  or  through  holes  (including 
skylights)  by  covers. 

1 926.501  (b)(4)(iii)  Each  employee  on  a  walking/working  surface  shall  be  pro- 
tected from  objects  falling  through  holes  (including  skylights)  by  covers. 

1926.501(b)(5)  Formwork  and  reinforcing  steel  Each  employee  on  the  face 
of  formwork  or  reinforcing  steel  shall  be  protected  from  falling  6  feet  (1.8  m) 
or  more  to  lower  levels  by  personal  fall  arrest  systems,  safety  net  systems, 
or  positioning  device  systems. 

1926.501(b)(6)  Ramps,  runways,  and  other  walkways.  Each  employee  on 
ramps,  runways,  and  other  walkways  shall  be  protected  from  falling  6  feet 
(1.8  m)  or  more  to  lower  levels  by  guardrail  systems. 
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1 926.501  (b)(7)  E-xcavations.  (i)  Each  employee  at  the  edge  of  an  excavation 
6  feet  ( 1 .8  m)  or  more  in  depth  shall  be  protected  from  falling  by  guardrail 
systems,  fences,  or  barricades  when  the  excavations  are  not  readily  seen 
because  of  plant  growth  or  other  visual  barrier; 

1 926.501  (b)(7)(ii)  Each  employee  at  the  edge  of  a  well.  pit.  shaft,  and  similar 
excavation  6  feet  (1.8  m)  or  more  in  depth  shall  be  protected  from  falling 
by  guardrail  systems,  fences,  barricades,  or  covers. 

1 926.501  (b)(8)  Dangerous  equipment  (i)  Each  employee  less  than  6  feet  (1.8  m) 
above  dangerous  equipment  shall  be  protected  from  falling  into  or  onto  the 
dangerous  equipment  by  guardrail  systems  or  by  equipment  guards. 

1 926.501(b)(8)(H)  Each  employee  6  feet  (1.8  m)  or  more  above  dangerous 
equipment  shall  be  protected  from  fall  hazards  by  guardrail  systems, 
personal  fall  arrest  systems,  or  safety  net  systems. 

1 926.50 1  (b)(9)  Overhand  bricklaying  and  related  work,  (i)  Except  as  otherwise 
provided  in  paragraph  (b)  of  this  section,  each  employee  performing  overhand 
bricklaying  and  related  work  6  feet  ( 1 . 8  m)  or  more  above  lower  levels,  shall 
be  protected  from  falling  by  guardrail  systems,  safety  net  systems,  personal 
fall  arrest  systems,  or  shall  work  in  a  controlled  access  zone. 

1 926.501  (b)(9)(ii)  Each  employee  reaching  more  than  10  inches  (25  cm) 
below  the  level  of  the  walking/working  surface  on  which  they  are  working, 
shall  be  protected  from  falling  by  a  guardrail  system,  safety  net  system, 
or  personal  fall  arrest  system. 

NOTE:  Bricklaying  operations  performed  on  scaffolds  are  regulated  by 
subpart  L — Scaffolds  of  this  part. 

1 926.501  (b)(10)  Roofing  work  on  Low-slope  roofs.  Except  as  otherwise 
provided  in  paragraph  (b)  of  this  section,  each  employee  engaged  in 
roofing  activities  on  low-slope  roofs,  with  unprotected  sides  and  edges  6 
feet  (1.8  m)  or  more  above  lower  levels  shall  be  protected  from  falling  by 
guardrail  systems,  safety  net  systems,  personal  fall  arrest  systems,  or  a 
combination  of  warning  line  system  and  guardrail  system,  warning  line 
system  and  safety  net  system,  or  warning  line  system  and  personal  fall 
arrest  system,  or  warning  line  system  and  safety  monitoring  system.  Or. 
on  roofs  50-feet  (15.25  m)  or  less  in  width  (see  Appendix  A  to  subpart  M 
of  this  part),  the  use  of  a  safety  monitoring  system  alone  |i.e.  without  the 
warning  line  system)  is  permitted. 

1 926.501  (b)(1 1)  Steep  roofs.  Each  employee  on  a  steep  roof  with  unpro- 
tected sides  and  edges  6  feet  (1.8  m)  or  more  above  lower  levels  shall  be 
protected  from  falling  by  guardrail  systems  with  toeboards.  safety  net 
systems,  or  personal  fall  arrest  systems. 

1 926.501  (b)(1 2)  Precast  concrete  erection.  Each  employee  engaged  in  the 
erection  of  precast  concrete  members  (including,  but  not  limited  to  the 
erection  of  wall  panels,  columns,  beams,  and  floor  and  roof  "tees")  and 
related  operations  such  as  grouting  of  precast  concrete  members,  who 
is  6  feet  ( 1 .8  m)  or  more  above  lower  levels  shall  be  protected  from  falling 
by  guardrail  systems,  safety  net  systems,  or  personal  fall  arrest  systems, 
unless  another  provision  in  paragraph  (b)  of  this  section  provides  for  an 
alternative  fall  protection  measure.  Exception:  When  the  employer  can 
demonstrate  that  it  is  infeasible  or  creates  a  greater  hazard  to  use  these 
systems,  the  employer  shall  develop  and  implement  a  fall  protection  plan 
which  meets  the  requirements  of  paragraph  (k)  of  §1926.502. 

NOTE:  There  is  a  presumption  that  it  is  feasible  and  will  not  create  a 
greater  hazard  to  implement  at  least  one  of  the  above-listed  fall  protection 
systems.  Accordingly,  the  employer  has  the  burden  of  establishing  that 
it  is  appropriate  to  implement  a  fall  protection  plan  which  complies  with 
§1926.502(k)  for  a  particular  workplace  situation,  in  lieu  of  implementing 
any  of  those  systems. 

1926.501(b)(13)  Residential  construction.  Each  employee  engaged  in  resi- 
dential construction  activities  6  feet  ( 1 .8  m)  or  more  above  lower  levels  shall 
be  protected  by  guardrail  systems,  safety  net  system,  or  personal  fall  arrest 
system  unless  another  provision  in  paragraph  (b)  of  this  section  provides 
for  an  alternative  fall  protection  measure.  Exception:  When  the  employer 
can  demonstrate  that  it  is  infeasible  or  creates  a  greater  hazard  to  use  these 
systems,  the  employer  shall  develop  and  implement  a  fall  protection  plan 
which  meets  the  requirements  of  paragraph  (k)  of  §1926.502. 

NOTE:  There  is  a  presumption  that  it  is  feasible  and  will  not  create  a 
greater  hazard  to  implement  at  least  one  of  the  above-listed  fall  protection 
systems.  Accordingly,  the  employer  has  the  burden  of  establishing  that 
it  is  appropriate  to  implement  a  fall  protection  plan  which  complies  with 
§1926.502(k)  for  a  particular  workplace  situation,  in  lieu  of  implementing 
any  of  those  systems. 


1 926.501  (b)(1 4)  Wall  openings.  Each  employee  working  on.  at.  above, 
or  near  wall  openings  (including  those  with  chutes  attached)  where  the 
outside  bottom  edge  of  the  wall  opening  is  6  feet  (1.8  m)  or  more  above 
lower  levels  and  the  inside  bottom  edge  of  the  wall  opening  is  less  than 
39  inches  (1.0  m)  above  the  walking/working  surface,  shall  be  protected 
from  falling  by  the  use  of  a  guardrail  system,  a  safety  net  system,  or  a 
personal  fall  arrest  system. 

1 926.501  (b)(1 5)  Walking /working  surfaces  not  otherwise  addressed.  Ex- 
cept as  provided  in  §1926.500(a)(2)  or  in  §1926.501(b)(l)  through  (b)(14). 
each  employee  on  a  walking/working  surface  6  feet  ( 1 .8  m)  or  more  above 
lower  levels  shall  be  protected  from  falling  by  a  guardrail  system,  safety 
net  system,  or  personal  fall  arrest  system. 

1926.501(c)  Protection  from  falling  objects.  When  an  employee  is  ex- 
posed to  falling  objects,  the  employer  shall  have  each  employee  wear  a 
hard  hat  and  shall  implement  one  of  the  following  measures: 

1926.501(c)(1)  Erect  toeboards.  screens,  or  guardrail  systems  to  prevent 
objects  from  falling  from  higher  levels:  or. 

1926.501(c)(2)  Erect  a  canopy  structure  and  keep  potential  fall  objects 
far  enough  from  the  edge  of  the  higher  level  so  that  those  objects  would 
not  go  over  the  edge  if  they  were  accidentally  displaced;  or. 

1926.501(c)(3)  Barricade  the  area  to  which  objects  could  fall,  prohibit 
employees  from  entering  the  barricaded  area,  and  keep  objects  that  may 
fall  far  enough  away  from  the  edge  of  a  higher  level  so  that  those  objects 
would  not  go  over  the  edge  if  they  were  accidentally  displaced. 

§1926.502  Fall  protection  systems 
criteria  and  practices. 

1926.502(a)  General.  (1)  Fall  protection  systems  required  by  this  part 
shall  comply  with  the  applicable  provisions  of  this  section. 

1 926.502(a)(2)  Employers  shall  provide  and  install  all  fall  protection  sys- 
tems required  by  this  subpart  for  an  employee,  and  shall  comply  with  all 
other  pertinent  requirements  of  this  subpart  before  that  employee  begins 
the  work  that  necessitates  the  fall  protection. 

1926.502(b)  Guardrail  systems.  Guardrail  systems  and  their  use  shall 
comply  with  the  following  provisions: 

1 926.502(b)(1)  Top  edge  height  of  top  rails,  or  equivalent  guardrail  system 
members,  shall  be  42  inches  (1.1  m)  plus  or  minus  3  inches  (8  cm)  above 
the  walking/working  level.  When  conditions  warrant,  the  height  of  the 
top  edge  may  exceed  the  45-inch  height,  provided  the  guardrail  system 
meets  all  other  criteria  of  this  paragraph. 

NOTE:  When  employees  are  using  stilts,  the  top  edge  height  of  the  top 
rail,  or  equivalent  member,  shall  be  increased  an  amount  equal  to  the 
height  of  the  stilts. 

1926.502(b)(2)  Midrails.  screens,  mesh,  intermediate  vertical  members,  or 
equivalent  intermediate  structural  members  shall  be  installed  between  the 
top  edge  of  the  guardrail  system  and  the  walking/working  surface  when 
there  is  no  wall  or  parapet  wall  at  least  21  inches  (53  cm)  high. 

1926.502(b)(2)(i)  Midrails.  when  used,  shall  be  installed  at  a  height 
midway  between  the  top  edge  of  the  guardrail  system  and  the  walking/ 
working  level. 

1926.502(b)(2)(ii)  Screens  and  mesh,  when  used,  shall  extend  from  the 
top  rail  to  the  walking/working  level  and  along  the  entire  opening  between 
top  rail  supports. 

1926.502(b)(2)(iii)  Intermediate  members  (such  as  balusters),  when  used 
between  posts,  shall  be  not  more  than  19  inches  (48  cm)  apart. 

1926.502(b)(2)(iv)  Other  structural  members  (such  as  additional  midrails 
and  architectural  panels)  shall  be  installed  such  that  there  are  no  openings 
in  the  guardrail  system  that  are  more  than  19  inches  (.5  m)  wide. 

1926.502(b)(3)  Guardrail  systems  shall  be  capable  of  withstanding,  with- 
out failure,  a  force  of  at  least  200  pounds  (890  N)  applied  within  2  inches 
(5. 1  cm)  of  the  top  edge,  in  any  outward  or  downward  direction,  at  any 
point  along  the  top  edge. 

1926.502(b)(4)  When  the  200  pound  (890  N)  test  load  specified  in  para- 
graph (b)(3)  of  this  section  is  applied  in  a  downward  direction,  the  top 
edge  of  the  guardrail  shall  not  deflect  to  a  height  less  than  39  inches 
(1.0  m)  above  the  walking/working  level.  Guardrail  system  components 
selected  and  constructed  in  accordance  with  the  Appendix  B  to  subpart 
M  of  this  part  will  be  deemed  to  meet  this  requirement. 


220 


Subpart  M— Fall  Protection 


1020.502(b)(5)  Midi  i  u.sh.  Inle -dial,  w  i  in  . il  members,  solid 

1 1. 1  mi-,  hi' i  equivalent  si  mi  band  members  si  nil  Im-  capable  oi  withstanding. 
win  inn  i  i.uh  in  ,  .1  iiuc  i  of  at  least  150  pound*  (666  N)  applied  In  any  duwuwaid 
in  outward  dlrei  Hon  at  any  pom)  along  th<  rnldrall  n  othi  i  i ba 

1920.502(b)(6)  (in.inii.iii  systems  shall  be  v.  surfaced  aa  i"  pi 

Injury  to  an  employ  <'<'   I >   pi  im  Inns  m    I. iterations,   .mil   iii  j.i 

snagging  ol  clothing 

1926.502(b)(7)  itir  ends  ni  .mi  top  Mils I  iniiii.iiis  shall  nni  overhang 

the  terminal  pnsis,  except  where  such  overhang  does  not  constitute  a 

pi  ojei  turn  hi.',  ml 

1920.502(b)(8)  Steel  banding I  plastic  banding  shall  not  in-  used  as  top 

rails  in  miilralls. 

1926.502(b)(9)  Top  rails  and  mldralls  shall  he  at  least  one-quarter  Inch 
(0.6  cm)  nominal  dlametci  oi  Ihlckness  in  prevent  Cuts  and  lacerations. 
If  wire  rope  Is  used  for  top  rails,  ii  shall  he  llagged  at  not  more  than  6- 
foot  (1.8  m)  Intervals  with  high  visibility  material 

1920.502(b)(10)  When  guardrail  systems  an-  used  at  hoisting  areas,  a  chain, 
gate  or  removable  guardrail  section  shall  be  placed  across  the  access  opening 
between  guardrail  sections  when  hoisting  operations  are  not  taking  place. 

1926.502(b)(1 1)  When  guardrail  systems  are  used  at  holes,  they  shall  be 
erected  on  all  unprotected  sides  or  edges  of  the  hole. 

1 926.502(b)(  1 2)  When  guardrail  systems  are  used  around  holes  used  for  the 
passage  of  materials,  the  hole  shall  have  not  more  than  two  sides  provided 
with  removable  guardrail  sections  to  allow  the  passage  of  materials.  When 
the  hole  Is  not  In  use,  it  shall  be  closed  over  with  a  cover,  or  a  guardrail 
system  shall  be  provided  along  all  unprotected  sides  or  edges. 

1 926.502(b)(  1 3)  When  guardrail  systems  are  used  around  holes  which  are 
used  as  points  of  access  (such  as  ladderways).  they  shall  be  provided  with 
a  gate,  or  be  so  offset  that  a  person  cannot  walk  directly  into  the  hole. 

1926.502(b)(14)  Guardrail  systems  used  on  ramps  and  runways  shall  be 
erected  along  each  unprotected  side  or  edge. 

1 926.502(bM1 5)  Manila,  plastic  or  synthetic  rope  being  used  for  top  rails  or  mid- 
rails  shall  be  inspected  as  frequently  as  necessary  to  ensure  that  It  continues 
to  meet  the  strength  requirements  of  paragraph  (b)(3)  of  this  section. 

1 926.502(c)  Safety  net  systems.  Safety  net  systems  and  their  use  shall 
comply  with  the  following  provisions: 

1926.502(c)(1)  Safety  nets  shall  be  installed  as  close  as  practicable  under 
the  walking/working  surface  on  which  employees  are  working,  but  in  no 
case  more  than  30  feet  (9.1  m)  below  such  level.  When  nets  are  used  on 
bridges,  the  potential  fall  area  from  the  walking/working  surface  to  the  net 
shall  be  unobstructed. 

1926.502(c)(2)  Safety  nets  shall  extend  outward  from  the  outermost  pro- 
jection of  the  work  surface  as  follows: 


Vertical  distance 
from  working  level  to 
horizontal  plane  of  net 


Minimum  required  horizontal 
distance  of  outer  edge  of  net  from 
the  edge  of  the  working  surface 


Up  to  5  feet 

More  than  5  feet  up  to  10  feet . 
More  than  10  feet 


8  feet. 
10  feet. 
13  feet. 


1926.502(c)(3)  Safety  nets  shall  be  installed  with  sufficient  clearance 
under  them  to  prevent  contact  with  the  surface  or  structures  below  when 
subjected  to  an  impact  force  equal  to  the  drop  test  specified  in  paragraph 
(c)(4)  of  this  section. 

1 926.502(c)(4)  Safety  nets  and  their  installations  shall  be  capable  of  ab- 
sorbing an  impact  force  equal  to  that  produced  by  the  drop  test  specified 
in  paragraph  (c)(4)(i)  of  this  section. 

1926.502(c)(4)(i)  Except  as  provided  in  paragraph  (c)(4)(ii)  of  this  section, 
safety  nets  and  safety  net  installations  shall  be  drop-tested  at  the  jobsite 
after  initial  installation  and  before  being  used  as  a  fall  protecUon  system, 
whenever  relocated,  after  major  repair,  and  at  6-month  intervals  if  left  in 
one  place.  The  drop-test  shall  consist  of  a  400  pound  ( 180  kg)  bag  of  sand 
30  ±2  inches  (76  ±5  cm)  in  diameter  dropped  into  the  net  from  the  highest 
walking/working  surface  at  which  employees  are  exposed  to  fall  hazards, 
but  not  from  less  than  42  inches  (1.1  m)  above  that  level. 


1926.502(c)(4)(H)  whin  the  emplova  can  demonstrate  thai  "  is  nnrea 
ill  to  perform  tb<  'imp  teal  required  b)  paragraph  i<  ii-tim  of  this  sec- 
tion, the  employe]  (a  ■  designated  competent  person]  shall  i  ertlfy  that  the 
net  and  net  if*"*'"**"" |a  *"  compliant  wttfa  the  provisions  of  p.nagraphs 

(c)(3)  and  (ill  HID  ol  Ihls  section  by  preparing  a  i  ertllh  alion  record  pil'n 

in  the  net  being  used  as  ■  tail  protection  system    rhe  certification  record 

iiiusi  im  ii  n  ti  .m  nieniiiii  aii'.n  ni  the  net  and  net  Installation  lor  whli  h  the 

Certification  record  Is  being  prepared;  the  date  thai  II  was  determined  Dial 

the  Identified  net  and  net  Installation  wen-  m  •  ompliani  e  with  paragraph 

|(|(3)  oi  Ihls  seel  Inn  and  I  tie  signature  of  the  person  making  the  determlna- 
iiini  and  i  erillii  allon.  The  most  recent  certification  ret  OTd  for  each  net  and 
ml  Installation  shall  he  available  at  thejobslle  for  Inspection 

1926.502(c)(5)  Defective  nets  shall  not  be  used.  Safety  nets  shall  be  ln- 
spected  at  least  once  I  week  lor  wear,  damage,  and  other  deterioration. 
1 1'  li  ■  in  ■  components  shall  be  removed  from  service.  Safety  nets  shall  also 
he  Inspected  after  any  occurrence  which  could  affect  the  Integrity  of  the 
safety  nil  svstem. 

1920.502(c)(6)  Materials,  scrap  pieces,  equipment,  and  tools  which  have 
(alien  into  the  safety  net  shall  be  removed  as  soon  as  possible  from  the  net 
and  at  least  before  the  next  work  shift. 

1920.502(c)(7)  The  maximum  size  of  each  safety  net  mesh  opening  shall 
not  exceed  36  square  Inches  (230  cm2)  nor  be  longer  than  6  Inches  (15  cm) 
on  any  side,  and  the  opening,  measured  center -to-center  of  mesh  ropes 
or  webbing,  shall  not  be  longer  than  6  Inches  (15  cm).  All  mesh  crossings 
shall  be  secured  to  prevent  enlargement  of  the  mesh  opening. 

1920.502(c)(8)  Each  safety  net  (or  section  of  it)  shall  have  a  border  rope  for 
webbing  with  a  minimum  breaking  strength  of  5.000  pounds  (22.2  kN). 

1 920.502(c)(9)  Connections  between  safety  net  panels  shall  be  as  strong 
as  Integra]  net  components  and  shall  be  spaced  not  more  than  6  inches 
(15  cm)  apart. 

1926.502(d)  Personal  fall  arrest  systems.  Personal  fall  arrest  systems 
and  their  use  shall  comply  with  the  provisions  set  forth  below.  Effective 
January  1.  1998.  body  belts  are  not  acceptable  as  part  of  a  personal  fall 
arrest  system.  NOTE:  The  use  of  a  body  belt  in  a  positioning  device  system 
is  acceptable  and  is  regulated  under  paragraph  (e)  of  this  section. 

1926.502(d)(1)  Connectors  shall  be  drop  forged,  pressed  or  formed  steel, 
or  made  of  equivalent  materials. 

1920.502(d)(2)  Connectors  shall  have  a  corrosion-resistant  finish,  and  all 
surfaces  and  edges  shall  be  smooth  to  prevent  damage  to  interfacing  parts 
of  the  system. 

1920.502(d)(3)  Dee-rings  and  snaphooks  shall  have  a  minimum  tensile 
strength  of  5,000  pounds  (22.2  kN). 

1 920.502(d)(4)  Dee-rings  and  snaphooks  shall  be  proof- tested  to  a  minimum 
tensile  load  of  3.600  pounds  (16  kN)  without  cracking,  breaking,  or  taking 
permanent  deformation. 

1 920.502(d)(5)  Snaphooks  shall  be  sized  to  be  compatible  with  the  mem- 
ber to  which  they  are  connected  to  prevent  unintentional  disengagement 
of  the  snaphook  by  depression  of  the  snaphook  keeper  by  the  connected 
member,  or  shall  be  a  locking  type  snaphook  designed  and  used  to  prevent 
disengagement  of  the  snaphook  by  the  contact  of  the  snaphook  keeper  by 
the  connected  member.  Effective  January  1.  1998,  only  locking  type  sna- 
phooks shall  be  used. 

1920.502(d)(0)  Unless  the  snaphook  is  a  locking  type  and  designed  for  the 
following  connections,  snaphooks  shall  not  be  engaged: 

1 926.502(d)(6)(i)  directly  to  webbing,  rope  or  wire  rope: 

1920.502(d)(0)(ii)  to  each  other: 

192G.502(d)(G)(iii)  to  a  Dee-ring  to  which  another  snaphook  or  other  con- 
nector is  attached: 

1920.502(d)(0)(iv)  to  a  horizontal  lifeline:  or 

1 926.502(d)(6)(v)  to  any  object  which  is  incompatibly  shaped  or  dimensioned 
in  relation  to  the  snaphook  such  that  unintentional  disengagement  could 
occur  by  the  connected  object  being  able  to  depress  the  snaphook  keeper 
and  release  itself. 

1926.502(d)(7)  On  suspended  scaffolds  or  similar  work  platforms  with 
horizontal  lifelines  which  may  become  vertical  lifelines,  the  devices  used 
to  connect  to  a  horizontal  lifeline  shall  be  capable  of  locking  in  both  direc- 
tions on  the  lifeline. 
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1926.502(d)(8)  Horizontal  lifelines  shall  be  designed,  installed,  and  used. 
under  the  supervision  of  a  qualified  person,  as  part  of  a  complete  personal 
fall  arrest  system,  which  maintains  a  safety  factor  of  at  least  two. 

1926.502(d)(9)  Lanyards  and  vertical  lifelines  shall  have  a  minimum 
breaking  strength  of  5,000  pounds  (22.2  kN). 

1926.502(d)(10)(i)  Except  as  provided  in  paragraph  (d)(10)(ii)  of  this  sec- 
tion, when  vertical  lifelines  are  used,  each  employee  shall  be  attached 
to  a  separate  lifeline. 

1926.502(d)(10)(ii)  During  the  construction  of  elevator  shafts,  two  em- 
ployees may  be  attached  to  the  same  lifeline  in  the  hoistway,  provided  both 
employees  are  working  atop  a  false  car  that  is  equipped  with  guardrails; 
the  strength  of  the  lifeline  is  10,000  pounds  [5,000  pounds  per  employee 
attached]  (44.4  kN);  and  all  other  criteria  specified  in  this  paragraph  for 
lifelines  have  been  met. 

1 926.502(d)(1 1)  Lifelines  shall  be  protected  against  being  cut  or  abraded. 

1 926.502(d)(1 2)  Self- retracting  lifelines  and  lanyards  which  automatically 
limit  free  fall  distance  to  2  feet  (0.61  m)  or  less  shall  be  capable  of  sus- 
taining a  minimum  tensile  load  of  3.000  pounds  (13.3  kN)  applied  to  the 
device  with  the  lifeline  or  lanyard  in  the  fully  extended  position. 

1926.502(d)(  13)  Self-retracting  lifelines  and  lanyards  which  do  not  limit 
free  fall  distance  to  2  feet  (0.61  m)  or  less,  ripstitch  lanyards,  and  tearing 
and  deforming  lanyards  shall  be  capable  of  sustaining  a  minimum  tensile 
load  of  5.000  pounds  (22.2  kN)  applied  to  the  device  with  the  lifeline  or 
lanyard  in  the  fully  extended  position. 

1926.502(d)(14)  Ropes  and  straps  (webbing)  used  in  lanyards,  lifelines, 
and  strength  components  of  body  belts  and  body  harnesses  shall  be  made 
from  synthetic  fibers. 

1926.502(d)(15)  Anchorages  used  for  attachment  of  personal  fall  arrest 
equipment  shall  be  independent  of  any  anchorage  being  used  to  support 
or  suspend  platforms  and  capable  of  supporting  at  least  5.000  pounds 
(22.2  kN)  per  employee  attached,  or  shall  be  designed,  installed,  and 
used  as  follows: 

1926.502(d)(15)(i)  as  part  of  a  complete  personal  fall  arrest  system  which 
maintains  a  safety  factor  of  at  least  two;  and 

1926.502(d)(15)(ii)  under  the  supervision  of  a  qualified  person. 

1926.502(d)(16)  Persona]  fall  arrest  systems,  when  stopping  a  fall,  shall: 

1926.502(d)(16)(i)  limit  maximum  arresting  force  on  an  employee  to 
900  pounds  (4  kN)  when  used  with  a  body  belt; 

1926.502(d)(16)(ii)  limit  maximum  arresting  force  on  an  employee  to 
1 .800  pounds  (8  kN)  when  used  with  a  body  harness; 

1926.502(d)(16)(iii)  be  rigged  such  that  an  employee  can  neither  free  fall 
more  than  6  feet  (1.8  m),  nor  contact  any  lower  level; 

1 926.502(d)(1 6)(iv)  bring  an  employee  to  a  complete  stop  and  limit  maximum 
deceleration  distance  an  employee  travels  to  3.5  feet  (1.07  m):  and. 

1 926.502(d)(1 6)(v)  have  sufficient  strength  to  withstand  twice  the  potential 
impact  energy  of  an  employee  free  falling  a  distance  of  6  feet  (1.8  m),  or 
the  free  fall  distance  permitted  by  the  system,  whichever  is  less. 

NOTE:  If  the  personal  fall  arrest  system  meets  the  criteria  and  protocols 
contained  in  Appendix  C  to  subpart  M.  and  if  the  system  is  being  used 
by  an  employee  having  a  combined  person  and  tool  weight  of  less  than 
310  pounds  (140  kg),  the  system  will  be  considered  to  be  in  compliance 
with  the  provisions  of  paragraph  (d)(16)  of  this  section.  If  the  system 
is  used  by  an  employee  having  a  combined  tool  and  body  weight  of 
310  pounds  (140  kg)  or  more,  then  the  employer  must  appropriately 
modify  the  criteria  and  protocols  of  the  Appendix  to  provide  proper  protec- 
tion for  such  heavier  weights,  or  the  system  will  not  be  deemed  to  be  in 
compliance  with  the  requirements  of  paragraph  (d)(16)  of  this  section. 

1 926.502(d)(1 7)  The  attachment  point  of  the  body  belt  shall  be  located  in 
the  center  of  the  wearer's  back.  The  attachment  point  of  the  body  harness 
shall  be  located  in  the  center  of  the  wearer's  back  near  shoulder  level,  or 
above  the  wearer's  head. 

1926.502(d)(18)  Body  belts,  harnesses,  and  components  shall  be  used 
only  for  employee  protection  (as  part  of  a  personal  fall  arrest  system  or 
positioning  device  system)  and  not  to  hoist  materials. 

1926.502(d)(19)  Personal  fall  arrest  systems  and  components  subjected  to 
impact  loading  shall  be  immediately  removed  from  service  and  shall  not 


be  used  again  for  employee  protection  until  inspected  and  determined  by 
a  competent  person  to  be  undamaged  and  suitable  for  reuse. 

1926.502(d)(20)  The  employer  shall  provide  for  prompt  rescue  of  em- 
ployees in  the  event  of  a  fall  or  shall  assure  that  employees  are  able  to 
rescue  themselves. 

1926.502(d)(21)  Personal  fall  arrest  systems  shall  be  inspected  prior  to 
each  use  for  wear,  damage  and  other  deterioration,  and  defective  com- 
ponents shall  be  removed  from  service. 

1926.502(d)(22)  Body  belts  shall  be  at  least  one  and  five-eighths 
(1  5/8)   nches  (4.1  cm)  wide. 

1926.502(d)(23)  Personal  fall  arrest  systems  shall  not  be  attached  to 
guardrail  systems,  nor  shall  they  be  attached  to  hoists  except  as  specified 
in  other  subparts  of  this  part. 

1 926.502(d)(24)  When  a  personal  fall  arrest  system  is  used  at  hoist  areas, 
it  shall  be  rigged  to  allow  the  movement  of  the  employee  only  as  far  as 
the  edge  of  the  walking/working  surface. 

1926.502(e)  Positioning  device  systems.  Positioning  device  systems 
and  their  use  shall  conform  to  the  following  provisions: 

1 926.502(e)(1 )  Positioning  devices  shall  be  rigged  such  that  an  employee 
cannot  free  fall  more  than  2  feet  (.6  m). 

1926.502(e)(2)  Positioning  devices  shall  be  secured  to  an  anchorage 
capable  of  supporting  at  least  twice  the  potential  impact  load  of  an 
employee's  fall  or  3.000  pounds  (13.3  kN).  whichever  is  greater. 

1926.502(e)(3)  Connectors  shall  be  drop  forged,  pressed  or  formed  steel, 
or  made  of  equivalent  materials. 

1926.502(e)(4)  Connectors  shall  have  a  corrosion-resistant  finish,  and 
all  surfaces  and  edges  shall  be  smooth  to  prevent  damage  to  interfacing 
parts  of  this  system. 

1926.502(e)(5)  Connecting  assemblies  shall  have  a  minimum  tensile 
strength  of  5.000  pounds  (22.2  kN) 

1926.502(e)(6)  Dee-rings  and  snaphooks  shall  be  proof- tested  to  a  min- 
imum tensile  load  of  3.600  pounds  (16  kN)  without  cracking,  breaking, 
or  taking  permanent  deformation. 

1 926.502(e)(7)  Snaphooks  shall  be  sized  to  be  compatible  with  the  mem- 
ber to  which  they  are  connected  to  prevent  unintentional  disengagement 
of  the  snaphook  by  depression  of  the  snaphook  keeper  by  the  connected 
member,  or  shall  be  a  locking  type  snaphook  designed  and  used  to  pre- 
vent disengagement  of  the  snaphook  by  the  contact  of  the  snaphook 
keeper  by  the  connected  member.  As  of  January  1.  1998,  only  locking 
type  snaphooks  shall  be  used. 

1926.502(e)(8)  Unless  the  snaphook  is  a  locking  type  and  designed  for 
the  following  connections,  snaphooks  shall  not  be  engaged: 

1926.502(e)(8)(i)  directly  to  webbing,  rope  or  wire  rope; 

1926.502(e)(8)(H)  to  each  other; 

1926.502(e)(8)(iii)  to  a  Dee-ring  to  which  another  snaphook  or  other 
connector  is  attached; 

1926.502(e)(8)(iv)  to  a  horizontal  lifeline;  or 

1926.502(e)(8)(v)  to  any  object  which  is  incompatibly  shaped  or  dimen- 
sioned in  relation  to  the  snaphook  such  that  unintentional  disengagement 
could  occur  by  the  connected  object  being  able  to  depress  the  snaphook 
keeper  and  release  itself. 

1 926.502(e)(9)  Positioning  device  systems  shall  be  inspected  prior  to  each 
use  for  wear,  damage,  and  other  deterioration,  and  defective  components 
shall  be  removed  from  service. 

1926.502(e)(10)  Body  belts,  harnesses,  and  components  shall  be  used 
only  for  employee  protection  (as  part  of  a  personal  fall  arrest  system  or 
positioning  device  system)  and  not  to  hoist  materials. 

1926.502(f)  Warning  line  systems.  Warning  line  systems  [See 
§1926.501(b)(10)[  and  their  use  shall  comply  with  the  following  provisions: 

1926.502(f)(1)  The  warning  line  shall  be  erected  around  all  sides  of  the 
roof  work  area. 

1 926.502(f)(  1  )(i)  When  mechanical  equipment  is  not  being  used,  the  warn- 
ing line  shall  be  erected  not  less  than  6  feet  (1.8  m)  from  the  roof  edge. 

1926.502(f)(1)(ii)  When  mechanical  equipment  is  being  used,  the  warn- 
ing line  shall  be  erected  not  less  than  6  feet  (1.8  m)  from  the  roof  edge 
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which  la  pai.iiii-i  to  the  dim  Hon  <>i  mo  hanti  al  equipment  operation,  and 
nut  laaa  than  10  feel  (3  i  ml  from  the  tool  edge  which  la  perpendli  uhu  to 
the  direction  ol  met hanli  .ii  equlpmenl  operation 

1 926.502(f)! DO")  I'lilnl-.  cil  .ii  i ess  .materials  handling  anas .  stni.igf  areas, 
and  hoisting  areas  shall  !«•  cniinei  ted  lo  the  wmk  area  lis  .in  .mess  path 

fbi  med  by  two  wai  rung  lines. 

1926.502(f)(1)(iv)  When  the  path  to  a  pod  1 1  ol  .»  cess  Is  not  In  use.  a  rope, 
wire,  chain,  or  other  barricade,  equivalent  In  strength  and  height  to  the 
warning  line,  thall  In-  placed  across  the  path  at  the  point  where  the  path 
Intersect-,  the  wai  nlng  line  erected  around  the  work  area,  or  the  path  shall 
be  offset  such  that  a  person  cannot  walk  directly  Into  the  work  area. 

1926.502(f)(2)  Warning  lines  shall  consist  of  ropes,  wires,  or  chains,  and 
supporting  stanchions  erected  as  follows: 

1926.502(f)(2)(i)  The  rope.  wire,  or  chain  shall  be  flagged  at  not  more  than 
6-foot  (1.8  m)  Intervals  with  high-visibility  material: 

1926.502(f)(2)(H)  The  rope,  wire,  or  chain  shall  be  rigged  and  supported  In 
such  a  way  that  its  lowest  point  (Including  sag)  is  no  less  than  34  Inches 
(.9  m)  from  the  walking/working  surface  and  Its  highest  point  is  no  more 
than  39  Inches  (1.0  m)  from  the  walking/working  surface; 

1 926.502(f)(2)(iii)  After  being  erected,  with  the  rope.  wire,  or  chain  attached, 
stanchions  shall  be  capable  of  resisting,  without  tipping  over,  a  force  of  at 
least  16  pounds  (71  N)  applied  horizontally  against  the  stanchion.  30  Inches 
(.8  m)  above  the  walking/working  surface,  perpendicular  to  the  warning 
line,  and  In  the  direction  of  the  floor,  roof,  or  platform  edge: 

1926.502(f)(2)(iv)  The  rope,  wire,  or  chain  shall  have  a  minimum  tensile 
strength  of  500  pounds  (2.22  kN),  and  after  being  attached  to  the  stanchions, 
shall  be  capable  of  supporting,  without  breaking,  the  loads  applied  to  the 
stanchions  as  prescribed  in  paragraph  (f)(2)(iil)  of  this  section;  and 

1 926.502(f)(2)(v)  The  line  shall  be  attached  at  each  stanchion  in  such  a  way 
that  pulling  on  one  section  of  the  line  between  stanchions  will  not  result  in 
slack  being  taken  up  in  adjacent  sections  before  the  stanchion  tips  over. 

1926.502(f)(3)  No  employee  shall  be  allowed  in  the  area  between  a  roof 
edge  and  a  warning  line  unless  the  employee  is  performing  roofing  work 
In  that  area. 

1926.502(f)(4)  Mechanical  equipment  on  roofs  shall  be  used  or  stored  only 
in  areas  where  employees  are  protected  by  a  warning  line  system,  guardrail 
system,  or  personal  fall  arrest  system. 

1926.502(g)  Controlled  access  zones.  Controlled  access  zones  [See 
§1926.501(b)(9)  and  §1926.502(k)l  and  their  use  shall  conform  to  the  fol- 
lowing provisions. 

1926.502(g)(1)  When  used  to  control  access  to  areas  where  leading  edge 
and  other  operations  are  taking  place  the  controlled  access  zone  shall  be 
defined  by  a  control  line  or  by  any  other  means  that  restricts  access. 

1 926.502(g)(1)(i)  When  control  lines  are  used,  they  shall  be  erected  not  less 
than  6  feet  (1.8  m)  nor  more  than  25  feet  (7.7  m)  from  the  unprotected  or 
leading  edge,  except  when  erecting  precast  concrete  members. 

1926.502(g)(1)(H)  When  erecting  precast  concrete  members,  the  control 
line  shall  be  erected  not  less  than  6  feet  (1.8  m)  nor  more  than  60  feet  (18 
m)  or  half  the  length  of  the  member  being  erected,  whichever  is  less,  from 
the  leading  edge. 

1926.502(g)(1)(iii)  The  control  line  shall  extend  along  the  entire  length  of 
the  unprotected  or  leading  edge  and  shall  be  approximately  parallel  to  the 
unprotected  or  leading  edge. 

1926.502(g)(1)(iv)  The  control  line  shall  be  connected  on  each  side  to  a 
guardrail  system  or  wall. 

1 926.502(g)(2)  When  used  to  control  access  to  areas  where  overhand  brick- 
laying and  related  work  are  taking  place: 

1926.502(g)(2)(i)  The  controlled  access  zone  shall  be  defined  by  a  control 
line  erected  not  less  than  10  feet  (3.1  m)  nor  more  than  15  feet  (4.5  m) 
from  the  working  edge. 

1926.502(g)(2)(H)  The  control  line  shall  extend  for  a  distance  sufficient  for 
the  controlled  access  zone  to  enclose  all  employees  performing  overhand 
bricklaying  and  related  work  at  the  working  edge  and  shall  be  approximately 
parallel  to  the  working  edge. 

1926.502(g)(2)(iii)  Additional  control  lines  shall  be  erected  at  each  end  to 
enclose  the  controlled  access  zone. 


i926.502(gM2)(iv)oiilv  empli  din  overhand  bricklaying  a  related 

wink  sh.ill  be  |»i  united  in  the  I  "i it i n] led  access  zone. 

1 926.502(g)(3)  (c  ml  i  cil  lines  sh.ill  i  (insist  of  ropes,  wires,  tapes,  or  equivalent 
in. iter!. lis    .iixl  supporting  stanchions  .is  Inllnws 

1926.502(g)(3)(i)  Each  line  sh.ill  he  I  lagged  or  otherwise  i  le.nl\  marked  al 
not  more  than  6-foot  (l.H  in)  Intervals  with  high  visibility  material. 

1926.502(g)(3)(n)  Each  line  shall  be  rigged  and  supported  in  such  a  way 
th.it  its  lowest  point  (Including  sag)  Is  not  less  than  39  Inches  (1  m)  from  the 
walking/working  surface  and  lis  highest  point  Is  not  more  than  45  Inches 
(1.3  m)  |50  Inches  (1.3  m)  when  overhand  bricklaying  operations  are  being 
pcrformedl  from  the  walking/working  surface. 

1926. 502(g)(3)(H))  Each  line  shall  have  a  minimum  breaking  strength  of 
200  pounds  (.88  kN). 

1926.502(g)(4)  On  floors  and  roofs  where  guardrail  systems  are  not  In  place 
prior  to  the  beginning  of  overhand  bricklaying  operations,  controlled  ac- 
cess zones  shall  be  enlarged,  as  necessary,  to  enclose  all  points  of  access, 
material  handling  areas,  and  storage  areas. 

1926.502(g)(5)  On  floors  and  roofs  where  guardrail  systems  are  In  place, 
but  need  to  be  removed  to  allow  overhand  bricklaying  work  or  leading  edge 
work  to  take  place,  only  that  portion  of  the  guardrail  necessary  to  accomplish 
that  day's  work  shall  be  removed. 

1926.502(h)  Safety  monitoring  systems.  Safety  monitoring  systems  [See 
§§1926.501(b)(10)  and  1926.502(k)]  and  their  use  shall  comply  with  the 
following  provisions: 

1926.502(h)(1)  The  employer  shall  designate  a  competent  person  to  monitor 
the  safety  of  other  employees  and  the  employer  shall  ensure  that  the  safety 
monitor  complies  with  the  following  requirements: 

1926.502(h)(1)(i)  The  safety  monitor  shall  be  competent  to  recognize 
fall  hazards; 

1926.502(h)(1)(H)  The  safety  monitor  shall  warn  the  employee  when  it 
appears  that  the  employee  is  unaware  of  a  fall  hazard  or  is  acting  in  an 
unsafe  manner; 

1926.502(h)(1)(iii)  The  safety  monitor  shall  be  on  the  same  walking/ 
working  surface  and  within  \1sual  sighting  distance  of  the  employee 
being  monitored; 

1 926.502(h)(1  )(iv)  The  safety  monitor  shall  be  close  enough  to  communicate 
orally  with  the  employee:  and 

1926.502(h)(1)(v)  The  safety  monitor  shall  not  have  other  responsibilities 
which  could  take  the  monitor's  attention  from  the  monitoring  function. 

1926.502(h)(2)  Mechanical  equipment  shall  not  be  used  or  stored  in  areas 
where  safety  monitoring  systems  are  being  used  to  monitor  employees 
engaged  in  roofing  operations  on  low-slope  roofs. 

1926.502(h)(3)  No  employee,  other  than  an  employee  engaged  in  roofing 
work  [on  low-sloped  roofs]  or  an  employee  covered  by  a  fall  protection  plan, 
shall  be  allowed  in  an  area  where  an  employee  is  being  protected  by  a  safety 
monitoring  system. 

1 926.502(h)(4)  Each  employee  working  in  a  controlled  access  zone  shall  be  di- 
rected to  comply  promptly  with  fall  hazard  warnings  from  safety  monitors. 

1926.502(i)  Covers.  Covers  for  holes  in  floors,  roofs,  and  other  walking/ 
working  surfaces  shall  meet  the  following  requirements: 

1926.502(i)(1)  Covers  located  in  roadways  and  vehicular  aisles  shall  be  ca- 
pable of  supporting,  without  failure,  at  least  twice  the  maximum  axle  load 
of  the  largest  vehicle  expected  to  cross  over  the  cover. 

1 926.502(i)(2)  All  other  covers  shall  be  capable  of  supporting,  without  fail- 
ure, at  least  twice  the  weight  of  employees,  equipment,  and  materials  that 
may  be  imposed  on  the  cover  at  any  one  time. 

1926.502(i)(3)  All  covers  shall  be  secured  when  installed  so  as  to  prevent 
accidental  displacement  by  the  wind,  equipment,  or  employees. 

1 926.502(i)(4)  All  covers  shall  be  color  coded  or  they  shall  be  marked  with 
the  word  "HOLE"  or  "COVER"  to  provide  warning  of  the  hazard. 

NOTE:  This  provision  does  not  apply  to  cast  iron  manhole  covers  or  steel 
grates  used  on  streets  or  roadways. 

1 926.502(j)  Protection  from  falling  objects.  Falling  object  protection  shall 
comply  with  the  following  provisions: 
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1926.502(j)(1)  Toeboards.  when  used  as  falling  object  protection,  shall 
be  erected  along  the  edge  of  the  overhead  walking/working  surface  for  a 
distance  sufficient  to  protect  employees  below. 

1 926.502(j)(2)  Toeboards  shall  be  capable  of  withstanding,  without  failure, 
a  force  of  at  least  50  pounds  (222  N)  applied  in  any  downward  or  outward 
direction  at  any  point  along  the  toeboard. 

1 926.502(j)(3)  Toeboards  shall  be  a  minimum  of  3  1/2  inches  (9  cm)  in 
vertical  height  from  their  top  edge  to  the  level  of  the  walking/working 
surface.  They  shall  have  not  more  than  1  /4  inch  (0.6  cm)  clearance  above 
the  walking/working  surface.  They  shall  be  solid  or  have  openings  not 
over  1  inch  (2.5  cm)  in  greatest  dimension. 

1 926 .502(j)(4)  Where  tools,  equipment,  or  materials  are  piled  higher  than 
the  top  edge  of  a  toeboard.  paneling  or  screening  shall  be  erected  from  the 
walking/working  surface  or  toeboard  to  the  top  of  a  guardrail  system's  top 
rail  or  midraU,  for  a  distance  sufficient  to  protect  employees  below. 

1 926.502(j)(5)  Guardrail  systems,  when  used  as  falling  object  protection, 
shall  have  all  openings  small  enough  to  prevent  passage  of  potential 
falling  objects. 

1926.502(j)(6)  During  the  performance  of  overhand  bricklaying  and 
related  work: 

1 926.502(j)(6)(i)  No  materials  or  equipment  except  masonry  and  mortar 
shall  be  stored  within  4  feet  (1.2  m)  of  the  working  edge. 

1926.502(j)(6)(ii)  Excess  mortar,  broken  or  scattered  masonry  units,  and 
all  other  materials  and  debris  shall  be  kept  clear  from  the  work  area  by 
removal  at  regular  intervals. 

1926.502(j)(7)  During  the  performance  of  roofing  work: 

1 926.502(j)(7)(i)  Materials  and  equipment  shall  not  be  stored  within  6  feet 
(1.8  m)  of  a  roof  edge  unless  guardrails  are  erected  at  the  edge. 

1926.502(j)(7)(ii)  Materials  which  are  piled,  grouped,  or  stacked  near  a 
roof  edge  shall  be  stable  and  self-supporting. 

1926.502(j)(8)  Canopies,  when  used  as  falling  object  protection,  shall 
be  strong  enough  to  prevent  collapse  and  to  prevent  penetration  by  any 
objects  which  may  fall  onto  the  canopy. 

1926.502(k)  Fall  protection  plan.  This  option  is  available  only  to  em- 
ployees engaged  in  leading  edge  work,  precast  concrete  erection  work,  or 
residential  construction  work  (See  §1926.50 1(b)(2).  (b)(12).  and  (b)(13)) 
who  can  demonstrate  that  it  is  infeasible  or  It  creates  a  greater  hazard 
to  use  conventional  fall  protection  equipment.  The  fall  protection  plan 
must  conform  to  the  following  provisions. 

1926.502(k)(1)  The  fall  protection  plan  shall  be  prepared  by  a  qualified 
person  and  developed  specifically  for  the  site  where  the  leading  edge 
work,  precast  concrete  work,  or  residential  construction  work  is  being 
performed  and  the  plan  must  be  maintained  up  to  date. 

1 926.502(k)(2)  Any  changes  to  the  fall  protection  plan  shall  be  approved 
by  a  qualified  person. 

1 926.502(k)(3)  A  copy  of  the  fall  protection  plan  with  all  approved  changes 
shall  be  maintained  at  the  job  site. 

1 926.502(k)(4)  The  implementation  of  the  fall  protection  plan  shall  be 
under  the  supervision  of  a  competent  person. 

1926.502(k)(5)  The  fall  protection  plan  shall  document  the  reasons  why 
the  use  of  conventional  fall  protection  systems  (guardrail  systems,  per- 
sonal fall  arrest  systems,  or  safety  nets  systems)  are  infeasible  or  why 
their  use  would  create  a  greater  hazard. 

1 926. 502(k)(6)  The  fall  protection  plan  shall  include  a  written  discussion 
of  other  measures  that  will  be  taken  to  reduce  or  eliminate  the  fall  hazard 
for  workers  who  cannot  be  provided  with  protection  from  the  conven- 
tional fall  protection  systems.  For  example,  the  employer  shall  discuss 
the  extent  to  which  scaffolds,  ladders,  or  vehicle  mounted  work  platforms 
can  be  used  to  provide  a  safer  working  surface  and  thereby  reduce  the 
hazard  of  falling. 

1 926.502(k)(7)  The  fall  protection  plan  shall  identify  each  location  where 
conventional  fall  protection  methods  cannot  be  used.  These  locations 
shall  then  be  classified  as  controlled  access  zones  and  the  employer  must 
comply  with  the  criteria  in  paragraph  (g)  of  this  section. 


1 926.502(k)(8)  Where  no  other  alternative  measure  has  been  implemented, 
the  employer  shall  implement  a  safety  monitoring  system  in  conformance 
with  §1926.502(h). 

1 926.502(k)(9)  The  fall  protection  plan  must  include  a  statement  which 
provides  the  name  or  other  method  of  identification  for  each  employee 
who  is  designated  to  work  in  controlled  access  zones.  No  other  employees 
may  enter  controlled  access  zones. 

1926.502(k)(10)  In  the  event  an  employee  falls,  or  some  other  related, 
serious  incident  occurs,  (e.g..  a  near  miss)  the  employer  shall  investigate 
the  circumstances  of  the  fall  or  other  incident  to  determine  if  the  fall 
protection  plan  needs  to  be  changed  (e.g..  new  practices,  procedures,  or 
training)  and  shall  implement  those  changes  to  prevent  similar  types  of 
falls  or  incidents. 

§1926.503  Training  requirements. 

The  following  training  provisions  supplement  and  clarify  the  requirements 
of  §1926.21  regarding  the  hazards  addressed  in  subpart  M  of  this  part. 

1 926.503(a)  Training  Program.  (1 )  The  employer  shall  provide  a  training 
program  for  each  employee  who  might  be  exposed  to  fall  hazards.  The 
program  shall  enable  each  employee  to  recognize  the  hazards  of  falling 
and  shall  train  each  employee  in  the  procedures  to  be  followed  in  order 
to  minimize  these  hazards. 

1926.503(a)(2)  The  employer  shall  assure  that  each  employee  has 
been  trained,  as  necessary,  by  a  competent  person  qualified  in  the 
following  areas: 

1 926.503(a)(2)(i)  The  nature  of  fall  hazards  in  the  work  area: 

1926.503(a)(2)(ii)  The  correct  procedures  for  erecting,  maintaining,  disas- 
sembling, and  inspecting  the  fall  protection  systems  to  be  used; 

1 926.503(a)(2)(iii)  The  use  and  operation  of  guardrail  systems,  personal  fall 
arrest  systems,  safety  net  systems,  warning  line  systems,  safety  monitoring 
systems,  controlled  access  zones,  and  other  protection  to  be  used: 

1926.503(a)(2)(iv)  The  role  of  each  employee  in  the  safety  monitoring 
system  when  this  system  is  used; 

1926.503(a)(2)(v)  The  limitations  on  the  use  of  mechanical  equipment 
during  the  performance  of  roofing  work  on  low-sloped  roofs: 

1 926.503(a)(2)(vi)  The  correct  procedures  for  the  handling  and  storage  of 
equipment  and  materials  and  the  erection  of  overhead  protection;  and 

1926.503(a)(2)(vii)  The  role  of  employees  in  fall  protection  plans; 

1926.503(a)(2)(viii)  The  standards  contained  in  this  subpart. 

1926.503(b)  Certification  of  training.  (1)  The  employer  shall  verify 
compliance  with  paragraph  (a)  of  this  section  by  preparing  a  written  cer- 
tification record.  The  written  certification  record  shall  contain  the  name 
or  other  identity  of  the  employee  trained,  the  date(s)  of  the  training,  and 
the  signature  of  the  person  who  conducted  the  training  or  the  signature 
of  the  employer.  If  the  employer  relies  on  training  conducted  by  another 
employer  or  completed  prior  to  the  effective  date  of  this  section,  the  certi- 
fication record  shall  indicate  the  date  the  employer  determined  the  prior 
training  was  adequate  rather  than  the  date  of  actual  training. 

1926.503(b)(2)  The  latest  training  certification  shall  be  maintained. 

1926.503(c)  Retraining.  When  the  employer  has  reason  to  believe  that 
any  affected  employee  who  has  already  been  trained  does  not  have  the 
understanding  and  skill  required  by  paragraph  (a)  of  this  section,  the  em- 
ployer shall  retrain  each  such  employee.  Circumstances  where  retraining 
is  required  include,  but  are  not  limited  to.  situations  where: 

1926.503(c)(1)  Changes  in  the  workplace  render  previous  training 
obsolete;  or 

1926.503(c)(2)  Changes  in  the  types  of  fall  protection  systems  or  equip- 
ment to  be  used  render  previous  training  obsolete;  or 

1926.503(c)(3)  Inadequacies  in  an  affected  employee's  knowledge  or  use 
of  fall  protection  systems  or  equipment  indicate  that  the  employee  has 
not  retained  the  requisite  understanding  or  skill. 

NOTE:  The  following  appendices  to  subpart  M  of  this  part  serve  as  non- 
mandatory  guidelines  to  assist  employers  in  complying  with  the  appro- 
priate requirements  of  subpart  M  of  this  part. 
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Subpart  M — Fall  Protection 


Appendix  A  to  Subpart  M — Determining 

Roof  Widths  Non-mandatory  Guidelines 

for  Complying  With  §1 926.501  (b)(10) 
in  Ha--  Appendix  serve*  m  ■  guideline  to  natal  employers  complying 

wiih  the  requirement!  m  BlB26.501(b)(10]   Bed I910.501(b)(10)  laic 

I926.50i(bl|  I  oil  . i Hows  i  he  use  of  a  safety  monitoring  system  alone  as  a 

means  of  providing  fall  protection  during  the  perl ance  "i  roofing  op 

cratlons  on  low-sloped  roofs  50  feet  (15.25  m)  or  less  In  width.  Bach  example 
In  Hit-  appendix  shows  a  roof  plan  or  plans  and  Indicates  where  each  roof 
or  roof  area  Is  to  be  measured  to  determine  Its  width.  Section  views  or 
elevation  views  are  shown  when  approprt.iti  Nome  examples  show  "cor- 
rect"  and  Incorrect"  subdivisions  of  Irregularly  shaped  roofs  divided  Into 
smaller,  regularly  shaped  areas.  In  all  examples,  the  dimension  selected  to 
be  the  width  of  an  area  Is  the  lesser  of  the  two  primary  dimensions  of  the 
area,  as  viewed  from  above.  Example  A  shows  that  on  a  simple  rectangular 
roof,  width  Is  the  lesser  of  the  two  primary  overall  dimensions.  This  Is  also 
the  case  with  roofs  which  are  sloped  toward  or  away  from  the  roof  center, 
as  shown  in  Example  B. 

(2)  Many  roofs  are  not  simple  net. mules  Such  roofs  may  be  broken  down 
Into  subareas  as  shown  In  Example  C.  The  process  of  dividing  a  roof  area 
can  produce  many  different  configurations.  Example  C  gives  the  general 
rule  of  using  dividing  lines  of  minimum  length  to  minimize  the  size  and 
number  of  the  areas  which  are  potentially  less  than  50  feet  (15.25  m)  wide. 
The  intent  is  to  minimize  the  number  of  roof  areas  where  safety  monitoring 
systems  alone  are  sufficient  protection. 

(3)  Roofs  which  are  comprised  of  several  separate,  non-contiguous  roof  areas, 
as  In  Example  D.  may  be  considered  as  a  series  of  individual  roofs.  Some 
roofs  have  penthouses,  additional  floors,  courtyard  openings,  or  similar 
architectural  features:  Example  E  shows  how  the  rule  for  dividing  roofs  into 
subareas  is  applied  to  such  configurations.  Irregular,  non-rectangular  roofs 
must  be  considered  on  an  individual  basis,  as  shown  in  Example  F. 
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Rectangular  Shaped  Roofs 


PLAN  VIEW 


EXAMPLE  B 

Sloped  Rectangular  Shaped  Roofs 
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EXAMPLE  C 

Irregularly  Shaped  Roofs  With  Rectangular  Shaped  Sections 

Such  roofs  are  to  be  divided  into  sub-areas  by  using  dividing  lines  of  minimum 
length  to  minimize  the  size  and  number  of  the  areas  which  are  potentially  leu 
than  or  equal  to  50  feet  (15  25  meters)  in  width,  in  order  to  limit  the  size  of  roof 
areas  where  the  safety  monitoring  system  alone  can  be  used  (1926  502<b)(10)] 
Dotied  lines  are  used  In  the  examples  to  show  the  location  of  dividing  lines 
W  denotes  incorrect  measurements  of  width 


— w :       w 

*i* 

1® 

1®  1           -|w 

EXAMPLE  D 

Separate,  Non-Contiguous  Roof  Areas 


.  FIREWALL 
PARAPET 


SECTION  A-A 


n 


OSHA  Standards  for  the  Construction  Industry 


225 


EXAMPLE  E 

Roofs  With  Penthouses,  Open  Courtyards, 
Additional  Floors,  Etc. 

Such  roofs  are  to  be  divided  into  sub-areas  by  using  dividing  lines  of 
minimum  length  to  minimize  the  size  and  number  of  the  areas  which 
are  potentially  less  than  or  equal  to  50  feet  (15.25  meters)  in  width, 
in  order  to  limit  the  size  of  roof  areas  where  the  safety  monitoring 
system  alone  can  be  used  [1926.502(b)(10)].  Dotted  lines  are  used 
in  the  examples  to  show  the  location  of  dividing  lines.  W  denotes 
incorrect  measurements  of  width. 
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EXAMPLE  F 

Irregular,  Non-Rectangular  Shaped  Roofs 


Appendix  B  to  Subpart  M — Guardrail  Systems 

Non-Mandatory  Guidelines 
for  Complying  with  §  1926.502(b) 

The  standard  requires  guardrail  systems  and  components  to  be  designed 
and  built  to  meet  the  requirements  of  §1926. 502(b)(3),  (4).  and  (5).  This 
Appendix  serves  as  a  non-mandatory  guideline  to  assist  employers  in  com- 
plying with  these  requirements.  An  employer  may  use  these  guidelines  as  a 
starting  point  for  designing  guardrail  systems.  However,  the  guidelines  do 
not  provide  all  the  information  necessary  to  build  a  complete  system,  and 
the  employer  is  still  responsible  for  designing  and  assembling  these  compo- 
nents in  such  a  way  that  the  completed  system  will  meet  the  requirements 
of§  1926.502(b)(3).  (4).  and  (5).  Components  for  which  no  specific  guidelines 
are  given  in  this  Appendix  (e.g. .  joints,  base  connections,  components  made 
with  other  materials,  and  components  with  other  dimensions)  must  also  be 
designed  and  constructed  in  such  a  way  that  the  completed  system  meets 
the  requirements  of  §1926.502. 

(1)  For  wood  railings:  Wood  components  shall  be  minimum  1500  lb-ft/in2 
fiber  (stress  grade)  construction  grade  lumber:  the  posts  shall  be  at  least 
2-inch  by  4-inch  (5  cm  x  10  cm)  lumber  spaced  not  more  than  8  feet  (2.4  m) 
apart  on  centers:  the  top  rail  shall  be  at  least  2-inch  by  4-inch  (5  cm  x  10  cm) 
lumber,  the  intermediate  rail  shall  be  at  least  1-inch  by  6-inch  (2.5  cm  x 
15  cm)  lumber.  All  lumber  dimensions  are  nominal  sizes  as  provided  by 
the  American  Softwood  Lumber  Standards,  dated  January  1970. 

(2)  For  pipe  railings:  posts,  top  rails,  and  intermediate  railings  shall  be  at  least 
one  and  one-half  inches  nominal  diameter  (schedule  40  pipe)  with  posts  spaced 
not  more  than  8  feet  (2.4  m)  apart  on  centers. 

(3)  For  structural  steel  railings:  posts,  top  rails,  and  intermediate  rails 
shall  be  at  least  2-inch  by  2-inch  (5cmx  10  cm)  by  3/8-inch  (1.1  cm)  an- 
gles, with  posts  spaced  not  more  than  8  feet  (2.4  m)  apart  on  centers. 

Appendix  C  to  Subpart  M — 
Personal  Fall  Arrest  Systems 

Non-Mandatory  Guidelines 
for  Complying  With  §  1926.502(d) 

I.  Test  methods  for  personal  fall  arrest  systems  and  positioning  device 
systems — (a)  General.  This  appendix  serves  as  a  non-mandatory  guide- 
line to  assist  employers  comply  with  the  requirements  in  §  1926.502(d). 
Paragraphs  (b).  (c).  (d)  and  (e)  of  this  Appendix  describe  test  procedures 
which  may  be  used  to  determine  compliance  with  the  requirements 
in  §1926.502(d)(16).  As  noted  in  Appendix  D  of  this  subpart,  the  test 
methods  listed  here  in  Appendix  C  can  also  be  used  to  assist  employers 
comply  with  the  requirements  in  §1926.502(e)(3)  and  (4)  for  positioning 
device  systems. 

(b)  General  conditions  for  all  tests  in  the  Appendix  to  §  1926.502(d).  (1) 
Lifelines,  lanyards  and  deceleration  devices  should  be  attached  to  an 
anchorage  and  connected  to  the  body-belt  or  body  harness  in  the  same 
manner  as  they  would  be  when  used  to  protect  employees. 

(2)  The  anchorage  should  be  rigid,  and  should  not  have  a  deflection  greater 
than  0.04  inches  (1  mm)  when  a  force  of  2.250  pounds  (10  kN)  is  applied. 

(3)  The  frequency  response  of  the  load  measuring  instrumentation  should 
be  500  Hz. 

(4)  The  test  weight  used  in  the  strength  and  force  tests  should  be  a  rigid, 
metal,  cylindrical  or  torso-shaped  object  with  a  girth  of  38  inches  plus 
or  minus  4  inches  (96  cm  plus  or  minus  10  cm). 

(5)  The  lanyard  or  lifeline  used  to  create  the  free  fall  distance  should  be 
supplied  with  the  system,  or  in  its  absence,  the  least  elastic  lanyard  or 
lifeline  available  to  be  used  with  the  system. 

(6)  The  test  weight  for  each  test  should  be  hoisted  to  the  required  level 
and  should  be  quickly  released  without  having  any  appreciable  motion 
imparted  to  it. 

(7)  The  system's  performance  should  be  evaluated  taking  into  account  the 
range  of  environmental  conditions  for  which  it  is  designed  to  be  used. 

(8)  Following  the  test,  the  system  need  not  be  capable  of  further  operation. 

(c)  Strength  test.  (1)  During  the  testing  of  all  systems,  a  test  weight  of 
300  pounds  plus  or  minus  5  pounds  ( 135  kg  plus  or  minus  2.5  kg)  should 
be  used.  (See  paragraph  (b)(4)  of  this  section.) 

(2)  The  test  consists  of  dropping  the  test  weight  once.  A  new  unused 
system  should  be  used  for  each  test. 
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(6)  For  deceleration  device  systems  with  integral  lifelines  or  lanyards  which 
automatically  limit  free  fall  distance  to  2  feet  (0.61  m)  or  less,  the  test  weight 
should  be  rigged  to  free  fall  a  distance  of  4  feet  (1.22  m). 

(7)  Any  weight  which  detaches  from  the  belt  or  harness  has  failed  the 
strength  test. 

(d)  Force  test — (1)  General.  The  test  consists  of  dropping  the  respective  test 
weight  once  as  specitied  in  paragraph  (d)(2)(i)  or  (d)(3)(f)  of  this  section.  A 
new.  unused  system  should  be  used  for  each  test. 

(2)  For  lanyard  systems,  (i)  A  test  weight  of  220  pounds  plus  or  minus  3 
pounds  ( 100  kg  plus  or  minus  1 .6  kg)  should  be  used.  (See  paragraph  (b)(4) 
of  this  appendix). 

(ii)  Lanyard  length  should  be  6  feet  plus  or  minus  two  inches  (1.83  m  plus 
or  minus  5  cm)  as  measured  from  the  fixed  anchorage  to  the  attachment 
on  the  body  belt  or  body  harness. 

(iii)  The  test  weight  should  fall  free  from  the  anchorage  level  to  its  hanging 
location  (a  total  of  6  feet  (1.83  m)  free  fall  distance)  without  interference, 
obstruction,  or  hitting  the  floor  or  ground  during  the  test. 

(3)  For  all  other  systems,  (i)  A  test  weight  of  220  pounds  plus  or  minus  3 
pounds  ( 1 00  kg  plus  or  minus  1 .6  kg)  should  be  used.  (See  paragraph  (b)(4) 
of  this  appendix.) 

(ii)  The  free  fall  distance  to  be  used  in  the  test  should  be  the  maximum  fall 
distance  physically  permitted  by  the  system  during  normal  use  conditions. 
up  to  a  maximum  free  fall  distance  for  the  test  weight  of  6  feet  (1.83  m), 
except  as  follows: 

(A)  For  deceleration  systems  which  have  a  connection  link  or  lanyard,  the 
test  weight  should  free  fall  a  distance  equal  to  the  connection  distance 
(measured  between  the  centerline  of  the  lifeline  and  the  attachment  point 
to  the  body  belt  or  harness). 

(B)  For  deceleration  device  systems  with  integral  lifelines  or  lanyards 
which  automatically  limit  free  fall  distance  to  2  feet  (0.61  m)  or  less, 
the  test  weight  should  free  fall  a  distance  equal  to  that  permitted  by 
the  system  in  normal  use.  (For  example,  to  test  a  system  with  a  self-re- 
tracting lifeline  or  lanyard,  the  test  weight  should  be  supported  and  the 
system  allowed  to  retract  the  lifeline  or  lanyard  as  it  would  in  normal 
use.  The  test  weight  would  then  be  released  and  the  force  and  decelera- 
tion distance  measured). 

(4)  A  system  fails  the  force  test  if  the  recorded  maximum  arresting  force 
exceeds  1.260  pounds  (5.6  kN)  when  using  a  body  belt,  and/or  exceeds 
2.520  pounds  (1 1.2  kN)  when  using  a  body  harness. 

(5)  The  maximum  elongation  and  deceleration  distance  should  be  recorded 
during  the  force  test. 

(e)  Deceleration  device  tests.  (1)  General  The  device  should  be  evaluated  or 
tested  under  the  environmental  conditions,  (such  as  rain,  ice.  grease,  dirt, 
type  of  lifeline,  etc.),  for  which  the  device  is  designed. 

(2)  Rope-grab-type  deceleration  devices,  (i)  Devices  should  be  moved  on  a 
lifeline  1 .000  times  over  the  same  length  of  line  a  distance  of  not  less  than 
1  foot  (30.5  em),  and  the  mechanism  should  lock  each  time. 

(ii)  Unless  the  device  is  permanently  marked  to  indicate  the  type(s)  of 
lifeline  which  must  be  used,  several  types  (different  diameters  and  dif- 
ferent materials),  of  lifelines  should  be  used  to  test  the  device. 
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moisture,  oil.  grease,  etc.,  and  their  effect  on  the  svslem.  should  be  evaluated. 
Hot  or  cold  environments  may  also  have  an  adverse  effect  on  the  system.  Wire 
rope  should  nol  lie  used  when  an  ele<  tin  .1!  hazard  is  unlit  Ipated  As  required 
by  the  standard,  the  employer  must  plan  to  have  means  available  to  promptly 
11  an  employee  should  a  fall  occur,  Since  the  suspended  employee  may 
not  be  able  to  reach  a  work  level  Independently. 

(2)  Where  lanyards,  connectors,  and  lifelines  are  subject  to  damage  by 
work  operations  such  as  welding,  chemical  cleaning,  and  sandblasting,  the 
component  should  be  protected,  or  other  securing  systems  should  be  used. 
The  employer  should  fully  evaluate  the  work  conditions  and  environment 
(including  seasonal  weather  changes)  before  selecting  the  appropriate  per- 
sonal fall  protection  system.  Once  in  use.  the  system's  effectiveness  should 
be  monitored.  In  some  cases,  a  program  for  cleaning  and  maintenance  of 
the  system  may  be  necessary. 

(b)  Testing  considerations.  Before  purchasing  or  putting  into  use  a  personal 
fall  arrest  system,  an  employer  should  obtain  from  the  supplier  Information 
about  the  system  based  on  its  performance  during  testing  so  that  the  em- 
ployer can  know  if  the  system  meets  this  standard.  Testing  should  be  done 
using  recognized  test  methods.  This  Appendix  contains  test  methods  recog- 
nized for  evaluating  the  performance  of  fall  arrest  systems.  Not  all  systems 
may  need  to  be  individually  tested;  the  performance  of  some  systems  may 
be  based  on  data  and  calculations  derived  from  testing  of  similar  systems, 
provided  that  enough  information  is  available  to  demonstrate  similarity  of 
function  and  design. 

(c)  Component  compatibility  considerations.  Ideally,  a  personal  fall  arrest 
system  is  designed,  tested,  and  supplied  as  a  complete  system.  However,  it 
is  common  practice  for  lanyards,  connectors,  lifelines,  deceleration  devices. 
body  belts  and  body  harnesses  to  be  interchanged  since  some  components 
wear  out  before  others.  The  employer  and  employee  should  realize  that  not 
all  components  are  interchangeable.  For  instance,  a  lanyard  should  not  be 
connected  between  a  body  belt  (or  harness)  and  a  deceleration  device  of  the 
self-retracting  type  since  this  can  result  in  additional  free  fall  for  which  the 
system  was  not  designed.  Any  substitution  or  change  to  a  personal  fall  arrest 
system  should  be  fully  evaluated  or  tested  by  a  competent  person  to  determine 
that  it  meets  the  standard,  before  the  modified  system  is  put  in  use. 

(d)  Employee  training  considerations.  Thorough  employee  training  in  the  se- 
lection and  use  of  personal  fall  arrest  systems  is  imperative.  Employees  must 
be  trained  in  the  safe  use  of  the  system.  This  should  include  the  following: 
application  limits;  proper  anchoring  and  tie-off  techniques;  estimation  of  free 
fall  distance,  including  determination  of  deceleration  distance,  and  total  fall 
distance  to  prevent  striking  a  lower  level;  methods  of  use;  and  inspection 
and  storage  of  the  system.  Careless  or  improper  use  of  the  equipment  can 
result  in  serious  injury  or  death.  Employers  and  employees  should  become 
familiar  with  the  material  in  this  Appendix,  as  well  as  manufacturer's  rec- 
ommendations, before  a  system  is  used.  Of  uppermost  importance  is  the 
reduction  in  strength  caused  by  certain  tie-offs  (such  as  using  knots,  tying 
around  sharp  edges,  etc.)  and  maximum  permitted  free  fall  distance.  Also, 
to  be  stressed  are  the  importance  of  inspections  prior  to  use.  the  limita- 
tions of  the  equipment,  and  unique  conditions  at  the  worksite  which  may 
be  important  in  determining  the  type  of  system  to  use. 

(e)  Instruction  considerations.  Employers  should  obtain  comprehensive  in- 
structions from  the  supplier  as  to  the  system's  proper  use  and  application, 
including,  where  applicable: 

(1)  The  force  measured  during  the  sample  force  test: 

(2)  The  maximum  elongation  measured  for  lanyards  during  the  force  test; 

(3)  The  deceleration  distance  measured  for  deceleration  devices  during  the 
force  test: 

(4)  Caution  statements  on  critical  use  limitations: 

(5)  Application  limits: 
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(6)  Proper  hook-up.  anchoring  and  tie-off  techniques,  including  the  proper 
dee-ring  or  other  attachment  point  to  use  on  the  body  belt  and  harness 
for  fall  arrest; 

(7)  Proper  climbing  techniques: 

(8)  Methods  of  inspection,  use.  cleaning,  and  storage:  and 

(9)  Specific  lifelines  which  may  be  used.  This  information  should  be  pro- 
vided to  employees  during  training. 

(f)  Rescue  considerations.  As  required  by  §1926.502(d)(20).  when  personal 
fall  arrest  systems  are  used,  the  employer  must  assure  that  employees 
can  be  promptly  rescued  or  can  rescue  themselves  should  a  fall  occur.  The 
availability  of  rescue  personnel,  ladders  or  other  rescue  equipment  should 
be  evaluated.  In  some  situations,  equipment  which  allows  employees  to 
rescue  themselves  after  the  fall  has  been  arrested  may  be  desirable,  such 
as  devices  which  have  descent  capability. 

(g)  Inspection  considerations.  As  required  by  §1926.502(d)(21).  personal 
fall  arrest  systems  must  be  regularly  inspected.  Any  component  with  any 
significant  defect,  such  as  cuts,  tears,  abrasions,  mold,  or  undue  stretch- 
ing: alterations  or  additions  which  might  affect  its  efficiency:  damage  due 
to  deterioration;  contact  with  fire,  acids,  or  other  corrosives:  distorted 
hooks  or  faulty  hook  springs:  tongues  unfitted  to  the  shoulder  of  buckles; 
loose  or  damaged  mountings;  non-functioning  parts;  or  wearing  or  internal 
deterioration  in  the  ropes  must  be  withdrawn  from  service  immediately, 
and  should  be  tagged  or  marked  as  unusable,  or  destroyed. 

(h)  Tie-off  considerations.  (1)  One  of  the  most  important  aspects  of  personal 
fall  protection  systems  is  fully  planning  the  system  before  it  is  put  into 
use.  Probably  the  most  overlooked  component  is  planning  for  suitable  an- 
chorage points.  Such  planning  should  ideally  be  done  before  the  structure 
or  building  is  constructed  so  that  anchorage  points  can  be  incorporated 
during  construction  for  use  later  for  window  cleaning  or  other  building 
maintenance.  If  properly  planned,  these  anchorage  points  may  be  used 
during  construction,  as  well  as  afterwards. 

(i)  Properly  planned  anchorages  should  be  used  if  they  are  available.  In 
some  cases,  anchorages  must  be  installed  immediately  prior  to  use.  In 
such  cases,  a  registered  professional  engineer  with  experience  in  designing 
fall  protection  systems,  or  another  qualified  person  with  appropriate  edu- 
cation and  experience  should  design  an  anchor  point  to  be  installed. 

(ii)  In  other  cases,  the  Agency  recognizes  that  there  will  be  a  need  to  devise 
an  anchor  point  from  existing  structures.  Examples  of  what  might  be  ap- 
propriate anchor  points  are  steel  members  or  I-beams  if  an  acceptable  strap 
is  available  for  the  connection  (do  not  use  a  lanyard  with  a  snaphook  clipped 
onto  itself):  large  eye-bolts  made  of  an  appropriate  grade  steel;  guardrails  or 
railings  if  they  have  been  designed  for  use  as  an  anchor  point:  or  masonry 
or  wood  members  only  if  the  attachment  point  is  substantial  and  precau- 
tions have  been  taken  to  assure  that  bolts  or  other  connectors  will  not  pull 
through.  A  qualified  person  should  be  used  to  evaluate  the  suitable  of  these 
"make  shift"  anchorages  with  a  focus  on  proper  strength. 

(2)  Employers  and  employees  should  at  all  times  be  aware  that  the  strength 
of  a  personal  fall  arrest  system  is  based  on  its  being  attached  to  an  an- 
choring system  which  does  not  reduce  the  strength  of  the  system  (such 
as  a  properly  dimensioned  eye-bolt/snap-hook  anchorage).  Therefore,  if  a 
means  of  attachment  is  used  that  will  reduce  the  strength  of  the  system, 
that  component  should  be  replaced  by  a  stronger  one,  but  one  that  will 
also  maintain  the  appropriate  maximum  arrest  force  characteristics. 

(3)  Tie-off  using  a  knot  in  a  rope  lanyard  or  lifeline  (at  any  location)  can 
reduce  the  lifeline  or  lanyard  strength  by  50  percent  or  more.  Therefore, 
a  stronger  lanyard  or  lifeline  should  be  used  to  compensate  for  the  weak- 
ening effect  of  the  knot,  or  the  lanyard  length  should  be  reduced  (or  the 
tie-off  location  raised)  to  minimize  free  fall  distance,  or  the  lanyard  or 
lifeline  should  be  replaced  by  one  which  has  an  appropriately  incorporated 
connector  to  eliminate  the  need  for  a  knot. 

(4)  Tie-off  of  a  rope  lanyard  or  lifeline  around  an  "H"  or  "I"  beam  or 
similar  support  can  reduce  its  strength  as  much  as  70  percent  due  to 
the  cutting  action  of  the  beam  edges.  Therefore,  use  should  be  made 
of  a  webbing  lanyard  or  wire  core  lifeline  around  the  beam;  or  the  lan- 
yard or  lifeline  should  be  protected  from  the  edge;  or  free  fall  distance 
should  be  greatly  minimized. 

(5)  Tie-off  where  the  line  passes  over  or  around  rough  or  sharp  surfaces 
reduces  strength  drastically.  Such  a  tie-off  should  be  avoided  or  an  al- 
ternative tie-off  rigging  should  be  used.  Such  alternatives  may  include 
use  of  a  snap-hook/dee  ring  connection,  wire  rope  tie-off.  an  effective 


padding  of  the  surfaces,  or  an  abrasion-resistance  strap  around  or  over 
the  problem  surface. 

(6)  Horizontal  lifelines  may.  depending  on  their  geometry  and  angle  of  sag. 
be  subjected  to  greater  loads  than  the  impact  load  imposed  by  an  attached 
component.  When  the  angle  of  horizontal  lifeline  sag  is  less  than  30  de- 
grees, the  impact  force  imparted  to  the  lifeline  by  an  attached  lanyard  is 
greatly  amplified.  For  example,  with  a  sag  angle  of  15  degrees,  the  force 
amplification  is  about  2: 1  and  at  5  degrees  sag.  it  is  about  6: 1 .  Depending 
on  the  angle  of  sag.  and  the  line's  elasticity,  the  strength  of  the  horizontal 
lifeline  and  the  anchorages  to  which  it  is  attached  should  be  increased  a 
number  of  times  over  that  of  the  lanyard.  Extreme  care  should  be  taken 
in  considering  a  horizontal  lifeline  for  multiple  tie-offs.  The  reason  for  this 
is  that  in  multiple  tie-offs  to  a  horizontal  lifeline,  if  one  employee  falls,  the 
movement  of  the  falling  employee  and  the  horizontal  lifeline  during  arrest 
of  the  fall  may  cause  other  employees  to  fall  also.  Horizontal  lifeline  and 
anchorage  strength  should  be  increased  for  each  additional  employee  to 
be  tied  off.  For  these  and  other  reasons,  the  design  of  systems  using  hori- 
zontal lifelines  must  only  be  done  by  qualified  persons.  Testing  of  installed 
lifelines  and  anchors  prior  to  use  is  recommended. 

(7)  The  strength  of  an  eye-bolt  is  rated  along  the  axis  of  the  bolt  and  its 
strength  is  greatJy  reduced  if  the  force  is  applied  at  an  angle  to  this  axis 
(in  the  direction  of  shear).  Also,  care  should  be  exercised  in  selecting  the 
proper  diameter  of  the  eye  to  avoid  accidental  disengagement  of  snap- 
hooks  not  designed  to  be  compatible  for  the  connection. 

(8)  Due  to  the  significant  reduction  in  the  strength  of  the  lifeline/lanyard  (in 
some  cases,  as  much  as  a  70  percent  reduction),  the  sliding  hitch  knot  (prusik) 
should  not  be  used  for  lifeline/lanyard  connections  except  in  emergency 
situations  where  no  other  available  system  is  practical.  The  "one-and-one" 
sliding  hitch  knot  should  never  be  used  because  it  is  unreliable  in  stopping  a 
fall.  The  "two-and-two,"  or  "three-and-three"  knot  (preferable)  may  be  used  in 
emergency  situations;  however,  care  should  be  taken  to  limit  free  fall  distance 
to  a  minimum  because  of  reduced  lifeline/lanyard  strength. 

(i)  Vertical  lifeline  considerations.  As  required  by  the  standard,  each 
employee  must  have  a  separate  lifeline  (except  employees  engaged  in 
constructing  elevator  shafts  who  are  permitted  to  have  two  employees 
on  one  lifeline]  when  the  lifeline  is  vertical.  The  reason  for  this  is  that  in 
multiple  tie-offs  to  a  single  lifeline,  if  one  employee  falls,  the  movement  of 
the  lifeline  during  the  arrest  of  the  fall  may  pull  other  employees'  lanyards, 
causing  them  to  fall  as  well. 

(j)  Snap-hook  considerations.  (1)  Although  not  required  by  this  standard 
for  all  connections  until  January  1.  1998,  locking  snaphooks  designed 
for  connection  to  suitable  objects  (of  sufficient  strength)  are  highly  rec- 
ommended in  lieu  of  the  nonlocking  type.  Locking  snaphooks  incorporate 
a  positive  locking  mechanism  in  addition  to  the  spring  loaded  keeper, 
which  will  not  allow  the  keeper  to  open  under  moderate  pressure  without 
someone  first  releasing  the  mechanism.  Such  a  feature,  properly  designed, 
effectively  prevents  roll-out  from  occurring. 

(2)  As  required  by  §1926. 502(d)(6).  the  following  connections  must  be 
avoided  (unless  properly  designed  locking  snaphooks  are  used)  because 
they  are  conditions  which  can  result  in  roll-out  when  a  nonlocking  snap- 
hook  is  used: 

(i)  Direct  connection  of  a  snaphook  to  a  horizontal  lifeline. 

(ii)  Two  (or  more)  snaphooks  connected  to  one  dee-ring. 

(iii)  Two  snaphooks  connected  to  each  other. 

(iv)  A  snaphook  connected  back  on  its  integral  lanyard. 

(v)  A  snaphook  connected  to  a  webbing  loop  or  webbing  lanyard. 

(vi)  Improper  dimensions  of  the  dee-ring,  rebar.  or  other  connection  point 
in  relation  to  the  snaphook  dimensions  which  would  allow  the  snaphook 
keeper  to  be  depressed  by  a  turning  motion  of  the  snaphook. 

(k)  Free  fall  considerations.  The  employer  and  employee  should  at  all  times 
be  aware  that  a  system's  maximum  arresting  force  is  evaluated  under 
normal  use  conditions  established  by  the  manufacturer,  and  in  no  case 
using  a  free  fall  distance  in  excess  of  6  feet  (1.8  m).  A  few  extra  feet  of  free 
fall  can  significantly  increase  the  arresting  force  on  the  employee,  possibly  to 
the  point  of  causing  injury.  Because  of  this,  the  free  fall  distance  should  be 
kept  at  a  minimum,  and.  as  required  by  the  standard,  in  no  case  greater  than 
6  feet  (1.8  m).  To  help  assure  this,  the  tie-off  attachment  point  to  the  lifeline 
or  anchor  should  be  located  at  or  above  the  connection  point  of  the  fall  arrest 
equipment  to  belt  or  harness.  (Since  otherwise  additional  free  fall  distance  is 
added  to  the  length  of  the  connecting  means  (i.e..  lanyard)).  Attaching  to  the 
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tachedneai  oral  the  end  of  a  long  lifeline,  which  may  Itself  add  considerable 
distance  dm-  to  us  own  elongation.  As  required  by  the  standard,  sufficient 
distance  to  allow  fol  all  Ol  these  factors  must  also  be  maintained  between 
the  employee  and  obstructions  below,  to  prevent  an  injury  due  tO  impact 
before  the  system  fully  arrests  the  fall.  In  addition,  a  minimum  of  12  feet 
(3.7  m)  of  lifeline  should  be  allowed  below  the  securing  point  of  a  rope  grab 
type  deceleration  device,  and  the  end  terminated  to  prevent  the  device  from 
sliding  oil  the  lifeline.  Alternatively,  the  lifeline  should  extend  to  I  he  ground 
or  the  next  working  level  below  These  measures  are  suggested  to  prevent 
the  worker  from  inadvertently  moving  past  the  end  of  the  lifeline  and  having 
the  rope  grab  become  disengaged  from  the  lifeline. 

(m)  Obstruction  considerations.  The  location  of  the  tie-off  should  also  con- 
sider the  hazard  of  obstructions  In  the  potential  fall  path  of  the  employee. 
Tie-offs  which  minimize  the  possibilities  of  exaggerated  swinging  should 
be  considered.  In  addition,  when  a  body  belt  is  used,  the  employee's  body 
will  go  through  a  horizontal  position  to  a  jack-knifed  position  during  the 
arrest  of  all  falls.  Thus,  obstructions  which  might  interfere  with  this  motion 
should  be  avoided  or  a  severe  injury  could  occur. 

(n)  Other  considerations.  Because  of  the  design  of  some  personal  fall  arrest 
systems,  additional  considerations  may  be  required  for  proper  tie-off.  For 
example,  heavy  deceleration  devices  of  the  self-retracting  type  should  be 
secured  overhead  in  order  to  avoid  the  weight  of  the  device  having  to  be 
supported  by  the  employee.  Also,  if  self- retracting  equipment  is  connected 
to  a  horizontal  lifeline,  the  sag  in  the  lifeline  should  be  minimized  to  pre- 
vent the  device  from  sliding  down  the  lifeline  to  a  position  which  creates  a 
swing  hazard  during  fall  arrest.  In  all  cases,  manufacturer's  instructions 
should  be  followed. 

Appendix  D  to  Subpart  M — Positioning  Device  Systems 

Non-Mandatory  Guidelines 
for  Complying  With  §1926.502(e) 

I.  Testing  Methods  For  Positioning  Device  Systems.  This  appendix  serves  as  a 
non-mandatory  guideline  to  assist  employers  comply  with  the  requirements 
for  positioning  device  systems  in  §1926. 502(e).  Paragraphs  (b).  (c),  (d)  and 
(e)  of  Appendix  C  of  subpart  M  relating  to  §  1926.502(d)— Personal  Fall  Ar- 
rest Systems — set  forth  test  procedures  which  may  be  used,  along  with  the 
procedures  listed  below,  to  determine  compliance  with  the  requirements  for 
positioning  device  systems  in  §  1926.502(e)(3)  and  (4)  of  subpart  M. 

(a)  General.  ( 1 )  Single  strap  positioning  devices  shall  have  one  end  attached 
to  a  fixed  anchorage  and  the  other  end  connected  to  a  body  belt  or  harness 
in  the  same  manner  as  they  would  be  used  to  protect  employees.  Double 
strap  positioning  devices,  similar  to  window  cleaner's  belts,  shall  have  one 
end  of  the  strap  attached  to  a  fixed  anchorage  and  the  other  end  shall  hang 
free.  The  body  belt  or  harness  shall  be  attached  to  the  strap  in  the  same 
manner  as  it  would  be  used  to  protect  employees.  The  two  strap  ends  shall 
be  adjusted  to  their  maximum  span. 

(2)  The  fixed  anchorage  shall  be  rigid,  and  shall  not  have  a  deflection  greater 
than  .04  inches  (1  mm)  when  a  force  of  2.250  pounds  (10  kN)  is  applied. 

(3)  During  the  testing  of  all  systems,  a  test  weight  of  250  pounds  plus  or 
minus  3  pounds  (1 13  kg  plus  or  minus  1.6  kg)  shall  be  used.  The  weight 
shall  be  a  rigid  object  with  a  girth  of  38  inches  plus  or  minus  4  inches 
(96  cm  plus  or  minus  10  cm). 

(4)  Each  test  shall  consist  of  dropping  the  specified  weight  one  time  without 
failure  of  the  system  being  tested.  A  new  system  shall  be  used  for  each  test. 

(5)  The  test  weight  for  each  test  shall  be  hoisted  exactly  4  feet  (1.2  m 
above  its  "at  rest"  position),  and  shall  be  dropped  so  as  to  permit  a  verti- 
cal free  fall  of  4  feet  (1.2  m). 


Subpart  M — Fall  Protection 

[6]  i  in  test  is  i.iii,  <i  winm  v>  i  any  liuakagi  u  slippage  ••>  •  ura  whit  h  pa  mns 
tin-  weight  to  i. ill  free  ni  tin-  system, 

|7|  Following  the  test  tin-  system  net  ■!  not  bi  ■  apable  of  rurthei  operation 
ail  so,  h  in.  spai  itii-s  shall  in  i,-.i,iii\  anparrnl 

ii.  Inspection  ConafcfamnonJ  Aa  required  In  11926  02(e)(5),  positioning 
device  systems  must  be  regularly  tnspei  ted  Any  component  with  any  sig- 
iiiiu  .mi  defect,  sin  h  as  i  uis.  tears,  abraalona,  mold,  or  undue  strati  hmg 
alterations  oi  additions  which  might  aflfei  i  Us  effli  lencyi  damage  due  to 

deterioration:  innl.nl  with  lire,  adds,  m  mini  COI  roatves;  distorted  hooks 

or  faulty  honk  springs;  tongues  uuiitii-d  in  the  ahrmldrr  of  buckles;  loose 

in  damaged  mountings;  imn  functioning  pails;  m  wi-arlng  or  Internal  de- 
ition  in  the  ropes  must  be  withdrawn  from  service  immediately,  and 

should  be  tagged  or  marked  as  unusable   or  destroyed. 

Appendix  E  to  Subpart  M — Sample  Fall  Protection  Plan 

Non-Mandatory  Guidelines 
for  Complying  With  §1926.502(k) 
Employers  engaged  In  leading  edge  work,  prccasi  concrete  construction 
work  and  residential  construction  work  who  can  demonstrate  that  It  is 
Infeaslble  or  creates  a  greater  hazard  to  use  conventional  fall  protection 
systems  must  develop  and  follow  a  fall  protection  plan.  Below  are  sample  fall 
protection  plans  developed  for  precast  concrete  construcUon  and  residential 
work  that  could  be  tailored  to  be  site  specific  for  other  precast  concrete  or 
residential  jobsite.  This  sample  plan  can  be  modified  to  be  used  for  other 
work  Involving  leading  edge  work.  The  sample  plan  outlines  the  elements 
that  must  be  addressed  in  any  fall  protecUon  plan.  The  reasons  outlined 
in  this  sample  fall  protecUon  plan  are  for  illustraUve  purposes  only  and 
are  not  necessarily  a  valid,  acceptable  rationale  (unless  the  conditions  at 
the  job  site  are  the  same  as  those  covered  by  these  sample  plans)  for  not 
using  conventional  fall  protection  systems  for  a  particular  precast  concrete 
or  residential  construcUon  worksite.  However,  the  sample  plans  provide 
guidance  to  employers  on  the  type  of  informaUon  that  is  required  to  be 
discussed  in  fall  protecUon  plans. 

SAMPLE  FALL  PROTECTION  PLANS 

Fall  Protection  Plan 
For  Precast/ Prestress  Concrete  Structures 
This  Fall  ProtecUon  Plan  is  specific  for  the  following  project: 

Location  of  Job 

Erecting  Company 

Date  Plan  Prepared  or  Modified 

Plan  Prepared  By 

Plan  Approved  By  

Plan  Supervised  By 


The  following  Fall  ProtecUon  Plan  is  a  sample  program  prepared  for  the 
prevention  of  injuries  associated  with  falls.  A  Fall  ProtecUon  Plan  must  be 
developed  and  evaluated  on  a  site  by  site  basis.  It  is  recommended  that 
erectors  discuss  the  written  Fall  ProtecUon  Plan  with  their  OSHA  Area  Of- 
fice prior  to  going  on  a  jobsite. 

I.  STATEMENT  OF  COMPANY  POLICY 

(Company  Name)  is  dedicated  to  the  protection  of  its  employees  from  on- 
the-job  injuries.  All  employees  of  (Company  Name)  have  the  responsibility 
to  work  safely  on  the  job.  The  purpose  of  this  plan  is:  (a)  To  supplement  our 
standard  safety  policy  by  providing  safety  standards  specifically  designed 
to  cover  fall  protection  on  this  job  and:  (b)  to  ensure  that  each  employee  is 
trained  and  made  aware  of  the  safety  provisions  which  are  to  be  implemented 
by  this  plan  prior  to  the  start  of  erecUon. 

This  Fall  Protection  Plan  addresses  the  use  of  other  than  convenUonal 
fall  protecUon  at  a  number  of  areas  on  the  project,  as  well  as  identifying 
specific  acUviUes  that  require  non-conventional  means  of  fall  protecUon. 
These  areas  include: 

a.  Connecting  activity  (point  of  erection). 

b.  Leading  edge  work. 

c.  Unprotected  sides  or  edge. 

d.  Grouting. 
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This  plan  is  designed  to  enable  employers  and  employees  to  recognize 
the  fall  hazards  on  this  job  and  to  establish  the  procedures  that  are  to 
be  followed  in  order  to  prevent  falls  to  lower  levels  or  through  holes  and 
openings  in  walking/working  surfaces.  Each  employee  will  be  trained  in 
these  procedures  and  strictly  adhere  to  them  except  when  doing  so  would 
expose  the  employee  to  a  greater  hazard.  If.  in  the  employees  opinion, 
this  is  the  case,  the  employee  is  to  notify  the  foreman  of  the  concern  and 
the  concern  addressed  before  proceeding. 

Safety  policy  and  procedure  on  any  one  project  cannot  be  administered, 
implemented,  monitored  and  enforced  by  any  one  individual.  The  total 
objective  of  a  safe,  accident  free  work  environment  can  only  be  accom- 
plished by  a  dedicated,  concerted  effort  by  every  individual  involved 
with  the  project  from  management  down  to  the  last  employee.  Each 
employee  must  understand  their  value  to  the  company:  the  costs  of 
accidents,  both  monetary,  physical,  and  emotional:  the  objective  of  the 
safety  policy  and  procedures:  the  safety  rules  that  apply  to  the  safety 
policy  and  procedures:  and  what  their  individual  role  is  in  administering, 
implementing,  monitoring,  and  compliance  of  their  safety  policy  and 
procedures.  This  allows  for  a  more  personal  approach  to  compliance 
through  planning,  training,  understanding  and  cooperative  effort,  rather 
than  by  strict  enforcement.  If  for  any  reason  an  unsafe  act  persists. 
strict  enforcement  will  be  implemented. 

It  is  the  responsibility  of  (name  of  competent  person)  to  implement  this  Fall 
Protection  Plan.  (Name  of  Competent  Person)  is  responsible  for  continual 
observational  safety  checks  of  their  work  operations  and  to  enforce  the 
safety  policy  and  procedures.  The  foreman  also  is  responsible  to  correct 
any  unsafe  acts  or  conditions  immediately.  It  is  the  responsibility  of  the 
employee  to  understand  and  adhere  to  the  procedures  of  this  plan  and  to 
follow  the  instructions  of  the  foreman.  It  is  also  the  responsibility  of  the 
employee  to  bring  to  managements  attention  any  unsafe  or  hazardous 
conditions  or  acts  that  may  cause  injury  to  either  themselves  or  any  other 
employees.  Any  changes  to  this  Fall  Protection  Plan  must  be  approved  by 
(name  of  Qualified  Person). 

II.  FALL  PROTECTION  SYSTEMS 
TO  BE  USED  ON  THIS  PROJECT 

Where  conventional  fall  protection  is  infeasible  or  creates  a  greater  hazard 
at  the  leading  edge  and  during  initial  connecting  activity,  we  plan  to  do 
this  work  using  a  safety  monitoring  system  and  expose  only  a  minimum 
number  of  employees  for  the  time  necessary  to  actually  accomplish  the 
job.  The  maximum  number  of  workers  to  be  monitored  by  one  safety 
monitor  is  six  (6).  We  are  designating  the  following  trained  employees  as 
designated  erectors  and  they  are  permitted  to  enter  the  controlled  access 
zones  and  work  without  the  use  of  conventional  fall  protection. 

Safety  monitor: 

Designated  erector: 

Designated  erector: 

Designated  erector: 

Designated  erector: 

Designated  erector: 

Designated  erector: 

The  safety  monitor  shall  be  identified  by  wearing  an  orange  hard  hat.  The 
designated  erectors  will  be  identified  by  one  of  the  following  methods: 

1.  They  will  wear  a  blue  colored  arm  band,  or 

2 .  They  will  wear  a  blue  colored  hard  hat,  or 

3.  They  will  wear  a  blue  colored  vest. 

Only  individuals  with  the  appropriate  experience,  skills,  and  training  will 
be  authorized  as  designated  erectors.  All  employees  that  will  be  working  as 
designated  erectors  under  the  safety  monitoring  system  shall  have  been 
trained  and  instructed  in  the  following  areas: 

1 .  Recognition  of  the  fall  hazards  in  the  work  area  (at  the  leading  edge 
and  when  making  initial  connections — point  of  erection). 

2.  Avoidance  of  fall  hazards  using  established  work  practices  which  have 
been  made  known  to  the  employees. 

3.  Recognition  of  unsafe  practices  or  working  conditions  that  could  lead 
to  a  fall,  such  as  windy  conditions. 


4.  The  function,  use.  and  operation  of  safety  monitoring  systems,  guardrail 
systems,  body  belt/harness  systems,  control  zones  and  other  protection 
to  be  used. 

5.  The  correct  procedure  for  erecting,  maintaining,  disassembling  and 
inspecting  the  system(s)  to  be  used. 

6.  Knowledge  of  construction  sequence  or  the  erection  plan. 

A  conference  will  take  place  prior  to  starting  work  involving  all  members 
of  the  erection  crew,  crane  crew  and  supervisors  of  any  other  concerned 
contractors.  This  conference  will  be  conducted  by  the  precast  concrete 
erection  supervisor  in  charge  of  the  project.  During  the  pre-vvork  con- 
ference, erection  procedures  and  sequences  pertinent  to  this  job  will  be 
thoroughly  discussed  and  safety  practices  to  be  used  throughout  the 
project  will  be  specified.  Further,  all  personnel  will  be  informed  that  the 
controlled  access  zones  are  off  limits  to  all  personnel  other  than  those 
designated  erectors  specifically  trained  to  work  in  that  area. 

Safety  Monitoring  System 
A  safety  monitoring  system  means  a  fall  protection  system  in  which  a 
competent  person  is  responsible  for  recognizing  and  warning  employees 
of  fall  hazards.  The  duties  of  the  safety  monitor  are  to: 

1 .  Warn  by  voice  when  approaching  the  open  edge  in  an  unsafe  manner. 

2 .  Warn  by  voice  if  there  is  a  dangerous  situation  developing  which  cannot 
be  seen  by  another  person  involved  with  product  placement,  such  as  a 
member  getting  out  of  control. 

3.  Make  the  designated  erectors  aware  they  are  in  a  dangerous  area. 

4.  Be  competent  in  recognizing  fall  hazards. 

5.  Warn  employees  when  they  appear  to  be  unaware  of  a  fall  hazard  or 
are  acting  in  an  unsafe  manner. 

6.  Be  on  the  same  walking/working  surface  as  the  monitored  employees 
and  within  visual  sighting  distance  of  the  monitored  employees. 

7.  Be  close  enough  to  communicate  orally  with  the  employees. 

8.  Not  allow  other  responsibilities  to  encumber  monitoring. 

If  the  safety  monitor  becomes  too  encumbered  with  other  responsibilities, 
the  monitor  shall  (1)  stop  the  erection  process:  and  (2)  turn  over  other 
responsibilities  to  a  designated  erector;  or  (3)  turn  over  the  safety  mon- 
itoring function  to  another  designated,  competent  person.  The  safety 
monitoring  system  shall  not  be  used  when  the  wind  is  strong  enough  to 
cause  loads  with  large  surface  areas  to  swing  out  of  radius,  or  result  in 
loss  of  control  of  the  load,  or  when  weather  conditions  cause  the  walk- 
ing-working surfaces  to  become  icy  or  slippery. 

Control  Zone  System 
A  controlled  access  zone  means  an  area  designated  and  clearly  marked, 
in  which  leading  edge  work  may  take  place  without  the  use  of  guardrail, 
safety  net  or  personal  fall  arrest  systems  to  protect  the  employees  in  the 
area.  Control  zone  systems  shall  comply  with  the  following  provisions: 

1.  When  used  to  control  access  to  areas  where  leading  edge  and  other  op- 
erations are  taking  place  the  controlled  access  zone  shall  be  defined  by  a 
control  line  or  by  any  other  means  that  restricts  access. 

When  control  lines  are  used,  they  shall  be  erected  not  less  than  6  feet 
(1.8  m)  nor  more  than  60  feet  (18  m)  or  half  the  length  of  the  member 
being  erected,  whichever  is  less,  from  the  leading  edge. 

2.  The  control  line  shall  extend  along  the  entire  length  of  the  unprotected 
or  leading  edge  and  shall  be  approximately  parallel  to  the  unprotected 
or  leading  edge. 

3.  The  control  line  shall  be  connected  on  each  side  to  a  guardrail 
system  or  wall. 

4.  Control  lines  shall  consist  of  ropes,  wires,  tapes,  or  equivalent  mate- 
rials, and  supporting  stanchions  as  follows: 

5.  Each  line  shall  be  flagged  or  otherwise  clearly  marked  at  not  more  than 
6-foot  (1.8  m)  intervals  with  high-  visibility  material. 

6.  Each  line  shall  be  rigged  and  supported  in  such  a  way  that  its  lowest 
point  (including  sag)  is  not  less  than  39  inches  ( 1  m)  from  the  walking/ 
working  surface  and  its  highest  point  is  not  more  than  45  inches  (1.3  m) 
from  the  walking/working  surface. 

7.  Each  line  shall  have  a  minimum  breaking  strength  of  200  pounds  (.88  kN). 
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Subpart  M — Fall  Protection 


Holes 
All  openings  great*]  than  1 1 1 1 1  x  i .'  In.  will  have  perimeta  guarding 01 
Ing  ah  predetermined  holes  will  have  the  plywood  covers  made  In 
the  precaaters  yard  and  shipped  with  the  membei  to  the  Jobslte,  Prkn  to 
i  uttlng  holes  on  the  |oi>.  propei  protection  foi  the  hole  must  be  provided 
to  prota  i  the  woi  keis  Perimeter  guarding  or  <  overs  win  nol  i»-  removed 

Without  the  appmv.il  ol  the  erection  foreman. 

Precast  concrete  column  erection  through  the  existing  deck  requires 
thai  many  holes  i»'  provided  through  this  de<  k  These  sre  to  be  covered 
and  protected  Except  for  the  opening  being  currently  used  to 
.1  column,  .ill  opening  protection  is  to  be  lefl  undisturbed,  The  open- 
mi;  being  uncovered  to  erect  a  column  will  become  part  of  the  point 
oi  erection  and  wlD  be  addressed  as  part  of  this  Fall  Protection  Plan. 
I  his  iiiH'ovt'rlni>  Is  to  be  done  at  the  err,  Hon  Ion-man's  direction  and 
will  only  occur  Immediately  prior  to  feeding*  the  column  through  the 
opening,  Once  the  end  ol  the  column  is  through  the  slab  opening,  there 
will  no  longer  exist  a  fall  hazard  at  this  location. 

III.  IMPLEMENTATION  OF  FALL  PROTECTION  PLAN 
The  structure  being  erected  is  a  multistory  total  precast  concrete  build- 
ing consisting  of  columns,  beams,  wall  panels  and  hollow  core  slabs  and 
double  tee  floor  and  roof  members. 

The  following  Is  a  list  of  the  products  and  erection  situations  on  this  Job: 

Columns 
For  columns  10  ft  to  36  ft  long,  employees  disconnecting  crane  hooks 
from  columns  will  work  from  a  ladder  and  wear  a  body  belt/harness 
with  lanyard  and  be  tied  off  when  both  hands  are  needed  to  disconnect. 
For  tying  off.  a  vertical  lifeline  will  be  connected  to  the  lifting  eye  at  the 
top  of  the  column,  prior  to  lifting,  to  be  used  with  a  manually  operated 
or  mobile  rope  grab.  For  columns  too  high  for  the  use  of  a  ladder.  36  ft 
and  higher,  an  added  cable  will  be  used  to  reduce  the  height  of  the 
disconnecting  point  so  that  a  ladder  can  be  used.  This  cable  will  be  left 
in  place  until  a  point  in  erection  that  it  can  be  removed  safely.  In  some 
cases,  columns  will  be  unhooked  from  the  crane  by  using  an  erection 
tube  or  shackle  with  a  pull  pin  which  is  released  from  the  ground  after 
the  column  is  stabilized. 

The  column  will  be  adequately  connected  and/or  braced  to  safely  sup- 
port the  weight  of  a  ladder  with  an  employee  on  it. 

Inverted  Tee  Beams 
Employees  erecting  inverted  tee  beams,  at  a  height  of  6  to  40  ft.  will  erect 
the  beam,  make  initial  connections,  and  final  alignment  from  a  ladder.  If 
the  employee  needs  to  reach  over  the  side  of  the  beam  to  bar  or  make  an 
adjustment  to  the  alignment  of  the  beam,  they  will  mount  the  beam  and 
be  tied  off  to  the  lifting  device  in  the  beam  after  ensuring  the  load  has 
been  stabilized  on  its  bearing.  To  disconnect  the  crane  from  the  beam  an 
employee  will  stand  a  ladder  against  the  beam.  Because  the  use  of  lad- 
ders is  not  practical  at  heights  above  40  ft.  beams  will  be  initially  placed 
with  the  use  of  tag  lines  and  their  final  alignment  made  by  a  person  on 
a  manlift  or  similar  employee  positioning  systems. 

Spandrel  Beams 

Spandrel  beams  at  the  exterior  of  the  building  will  be  aligned  as  closely 
as  possible  with  the  use  of  tag  lines  with  the  final  placement  of  the 
spandrel  beam  made  from  a  ladder  at  the  open  end  of  the  structure. 
A  ladder  will  be  used  to  make  the  initial  connections  and  a  ladder 
will  be  used  to  disconnect  the  crane.  The  other  end  of  the  beam  will 
be  placed  by  the  designated  erector  from  the  double  tee  deck  under 
the  observation  of  the  safety  monitor. 

The  beams  will  be  adequately  connected  and/or  braced  to  safely  support 
the  weight  of  a  ladder  with  an  employee  on  it. 

Floor  and  Roof  Members 
During  installation  of  the  precast  concrete  floor  and/or  roof  members, 
the  work  deck  continuously  increases  in  area  as  more  and  more  units  are 
being  erected  and  positioned.  Thus,  the  unprotected  floor/ roof  perimeter 
is  constantly  modified  with  the  leading  edge  changing  location  as  each 
member  is  installed.  The  fall  protection  for  workers  at  the  leading  edge 
shall  be  assured  by  properly  constructed  and  maintained  control  zone 
lines  not  more  than  60  ft  away  from  the  leading  edge  supplemented  by  a 
safety  monitoring  system  to  ensure  the  safety  of  all  designated  erectors 
working  within  the  area  defined  by  the  control  zone  lines. 


Hie  hollow  eore  slabs  erected  on  the  masonry  portion  ol  the  building  will  be 

ted  using  the  safety  monttartng  system  Groul  win  be  placed 

in  tin-  spat  e  between  the  end  d  the  slab  .mil  i.u  c  shell  ol  the  i  on  rata  masonry 

I >v  dumping  lioin  ,i  wheelbarrow.  The  grout  In  the  keyw.ivs  between  the  slabs 

win  Ik-  dumped  from  .i  wheelbarrow  and  then  spread  with  long  handled  tools. 

allowing  the  worker  lo  si. mil  erect  BKXOg  Inward  tin  unprotected  edge  .mil 
1 1.  ii  k  1 1  oin  any  work  deck  edge. 

Whenever  possible,  the  designated  erectors  will  approach  the  Incoming  member 
at  the  leading  edge  only  after  II  Is  below  waist  htighl  SO  that  the  member  Itself 
provides  protection  against  falls. 

Except  for  the  situations  drscrllK-d  lx-low.  when  the  arriving  floor  or  roof 
memlx-r  Is  within  2  to  3  Inches  of  Its  final  position,  the  designated  erectors 
can  then  proceed  to  their  position  of  erection  at  each  end  of  the  member  under 
i  he  ,  ontrol  of  the  safety  monitor.  Crane  hooks  will  be  unhooked  from  double 
tee  members  by  designated  erectors  under  the  direction  and  supervision  of 
the  safety  monitor. 

Designated  erectors,  while  waiting  for  the  next  floor  or  roof  member,  will  be 
constanUy  under  the  control  of  the  safety  monitor  for  fall  protecUon  and  are 
directed  to  stay  a  minimum  of  six  (6)  ft  from  the  edge.  In  the  event  a  designated 
erector  must  move  from  one  end  of  a  member,  which  has  Just  been  placed  at 
the  leading  edge,  they  must  first  move  away  from  the  leading  edge  a  minimum 
of  six  (6)  ft  and  then  progress  to  the  other  end  while  maintaining  the  minimum 
distance  of  six  (6)  ft  at  all  times. 

Erection  of  double  tees,  where  conditions  require  bearing  of  one  end  into  a 
closed  pocket  and  the  other  end  on  a  beam  ledge,  restricting  the  tee  legs  from 
going  directly  into  the  pockets,  require  special  considerations.  The  tee  legs 
that  are  to  bear  in  the  closed  pocket  must  hang  lower  than  those  at  the  beam 
bearing.  The  double  tee  will  be  "two-lined"  in  order  to  elevate  one  end  higher 
than  the  other  to  allow  for  the  low  end  to  be  ducked  Into  the  closed  pocket 
using  the  following  procedure. 

The  double  tee  will  be  rigged  with  a  standard  four-way  spreader  off  of  the  main 
load  line.  An  additional  choker  will  be  attached  to  the  married  point  of  the 
two-legged  spreader  at  the  end  of  the  tee  that  is  to  be  elevated.  The  double  tee 
will  be  hoisted  with  the  main  load  line  and  swung  into  a  position  as  close  as 
possible  to  the  tee's  final  bearing  elevation.  When  the  tee  is  in  this  position  and 
stabilized,  the  whip  line  load  block  will  be  lowered  to  just  above  the  tee  deck.  At 
this  time,  two  erectors  will  walk  out  on  the  suspended  tee  deck  at  mldspan  of 
the  tee  member  and  pull  the  load  block  to  the  end  of  the  tee  to  be  elevated  and 
attach  the  additional  choker  to  the  load  block.  The  possibility  of  entanglement 
with  the  crane  lines  and  other  obstacles  during  this  two  lining  process  while 
raising  and  lowering  the  crane  block  on  that  second  line  could  be  hazardous 
to  an  encumbered  employee.  Therefore,  the  designated  erectors  will  not  Me  off 
during  any  part  of  this  process.  While  the  designated  erectors  are  on  the  double 
tee.  the  safety  monitoring  system  will  be  used.  After  attaching  the  choker,  the 
two  erectors  then  step  back  on  the  previously  erected  tee  deck  and  signal  the 
crane  operator  to  hoist  the  load  with  the  whip  line  to  the  elevation  that  will  allow 
for  enough  clearance  to  let  the  low  end  tee  legs  slide  into  the  pockets  when  the 
main  load  line  is  lowered.  The  erector,  who  is  handling  the  lowered  end  of  the 
tee  at  the  closed  pocket  bearing,  will  step  out  on  the  suspended  tee.  An  erection 
bar  will  then  be  placed  between  the  end  of  the  tee  leg  and  the  inside  face  of  the 
pocketed  spandrel  member.  The  tee  is  barred  away  from  the  pocketed  member 
to  reduce  the  friction  and  lateral  force  against  the  pocketed  member.  As  the 
tee  is  being  lowered,  the  other  erector  remains  on  the  tee  which  was  previously 
erected  to  handle  the  other  end.  At  this  point  the  tee  is  slowly  lowered  by  the 
crane  to  a  point  where  the  tee  legs  can  freely  slide  into  the  pockets.  The  erector 
working  the  lowered  end  of  the  tee  must  keep  pressure  on  the  bar  between  the 
tee  and  the  face  of  the  pocketed  spandrel  member  to  very  gradually  let  the  tee 
legs  slide  into  the  pocket  to  its  proper  bearing  dimension.  The  tee  is  then  slowly 
lowered  into  its  final  erected  position. 

The  designated  erector  should  be  allowed  onto  the  suspended  double  tee. 
otherwise  there  is  no  control  over  the  horizontal  movement  of  the  double  tee 
and  this  movement  could  knock  the  spandrel  off  of  its  bearing  or  the  column 
out  of  plumb.  The  control  necessary  to  prevent  hitting  the  spandrel  can  only 
be  done  safely  from  the  top  of  the  double  tee  being  erected. 

Loadbearing  Wall  Panels:  The  erection  of  the  loadbearing  wall  panels  on  the 
elevated  decks  requires  the  use  of  a  safety  monitor  and  a  controlled  access 
zone  that  is  a  minimum  of  25  ft  and  a  maximum  of  1  /2  the  length  of  the  wall 
panels  away  from  the  unprotected  edge,  so  that  designated  erectors  can  move 
freely  and  unencumbered  when  receiving  the  panels.  Bracing,  if  required  for 
stability,  will  be  installed  by  ladder.  After  the  braces  are  secured,  the  crane  will 
be  disconnected  from  the  wall  by  using  a  ladder.  The  wall  to  wall  connections 
will  also  be  performed  from  a  ladder. 
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Non-Loadbearing  Panels  (Cladding):  The  locating  of  survey  lines,  panel 
layout  and  other  installation  prerequisites  (prewelding,  etc.)  for  non-load- 
bearing  panels  (cladding)  will  not  commence  until  floor  perimeter  and  floor 
openings  have  been  protected.  In  some  areas,  it  is  necessary  because  of 
panel  configuration  to  remove  the  perimeter  protection  as  the  cladding  is 
being  installed.  Removal  of  perimeter  protection  will  be  performed  on  a 
bay  to  bay  basis,  just  ahead  of  cladding  erection  to  minimize  temporarily 
unprotected  floor  edges.  Those  workers  within  6  ft  of  the  edge,  receiving 
and  positioning  the  cladding  when  the  perimeter  protection  is  removed 
shall  be  tied  off. 

Detailing 
Employees  exposed  to  falls  of  six  (6)  feet  or  more  to  lower  levels,  who  are  not 
actively  engaged  in  leading  edge  work  or  connecting  activity,  such  as  weld- 
ing, bolting,  cutting,  bracing,  guying,  patching,  painting  or  other  operations, 
and  who  are  working  less  than  six  (6)  ft  from  an  unprotected  edge  will  be 
tied  off  at  all  times  or  guardrails  will  be  installed.  Employees  engaged  in 
these  activities  but  who  are  more  than  six  (6)  ft  from  an  unprotected  edge 
as  defined  by  the  control  zone  lines,  do  not  require  fall  protection  but  a 
warning  line  or  control  lines  must  be  erected  to  remind  employees  they 
are  approaching  an  area  where  fall  protection  is  required. 

IV.  CONVENTIONAL  FALL  PROTECTION 
CONSIDERED  FOR  THE  POINT  OF  ERECTION 
OR  LEADING  EDGE  ERECTION  OPERATIONS 

A.  Personal  Fall  Arrest  Systems 
In  this  particular  erection  sequence  and  procedure,  personal  fall  arrest 
systems  requiring  body  belt/harness  systems,  lifelines  and  lanyards 
will  not  reduce  possible  hazards  to  workers  and  will  create  offsetting 
hazards  during  their  usage  at  the  leading  edge  of  precast/prestressed 
concrete  construction. 

Leading  edge  erection  and  initial  connections  are  conducted  by  employees 
who  are  specifically  trained  to  do  this  type  of  work  and  are  trained  to  recognize 
the  fall  hazards.  The  nature  of  such  work  normally  exposes  the  employee 
to  the  fall  hazard  for  a  short  period  of  time  and  installation  of  fall  protection 
systems  for  a  short  duration  is  not  feasible  because  it  exposes  the  installers 
of  the  system  to  the  same  fall  hazard,  but  for  a  longer  period  of  time. 

1 .  It  is  necessary  that  the  employee  be  able  to  move  freely  without  encum- 
brance in  order  to  guide  the  sections  of  precast  concrete  into  their  final 
position  without  having  lifelines  attached  which  will  restrict  the  employees 
ability  to  move  about  at  the  point  of  erection. 

2.  A  typical  procedure  requires  2  or  more  workers  to  maneuver  around 
each  other  as  a  concrete  member  is  positioned  to  fit  into  the  structure.  If 
they  are  each  attached  to  a  lifeline,  part  of  their  attention  must  be  diverted 
from  their  main  task  of  positioning  a  member  weighing  several  tons  to  the 
task  of  avoiding  entanglements  of  their  lifelines  or  avoiding  tripping  over 
lanyards.  Therefore,  if  these  workers  are  attached  to  lanyards,  more  fall 
potential  would  result  than  from  not  using  such  a  device. 

In  this  specific  erection  sequence  and  procedure,  retractable  lifelines  do 
not  solve  the  problem  of  two  workers  becoming  tangled.  In  fact,  such  a 
tangle  could  prevent  the  lifeline  from  retracting  as  the  worker  moved,  thus 
potentially  exposing  the  worker  to  a  fall  greater  than  6  ft.  Also,  a  worker 
crossing  over  the  lifeline  of  another  worker  can  create  a  hazard  because 
the  movement  of  one  person  can  unbalance  the  other.  In  the  event  of  a  fall 
by  one  person  there  is  a  likelihood  that  the  other  person  will  be  caused 
to  fall  as  well.  In  addition,  if  contamination  such  as  grout  (during  hollow 
core  grouting)  enters  the  retractable  housing  it  can  cause  excessive  wear 
and  damage  to  the  device  and  could  clog  the  retracting  mechanism  as 
the  lanyard  is  dragged  across  the  deck.  Obstructing  the  cable  orifice  can 
defeat  the  devices  shock  absorbing  function,  produce  cable  slack  and 
damage,  and  adversely  affect  cable  extraction  and  retraction. 

3.  Employees  tied  to  a  lifeline  can  be  trapped  and  crushed  by  moving 
structural  members  if  the  employee  becomes  restrained  by  the  lanyard  or 
retractable  lifeline  and  cannot  get  out  of  the  path  of  the  moving  load. 

The  sudden  movement  of  a  precast  concrete  member  being  raised  by  a 
crane  can  be  caused  by  a  number  of  factors.  When  this  happens,  a  con- 
nector may  immediately  have  to  move  a  considerable  distance  to  avoid 
injury.  If  a  tied  off  body  belt/harness  is  being  used,  the  connector  could 
be  trapped.  Therefore,  there  is  a  greater  risk  of  injury  if  the  connector  is 
tied  to  the  structure  for  this  specific  erection  sequence  and  procedure. 

When  necessary  to  move  away  from  a  retractable  device,  the  worker  can- 
not move  at  a  rate  greater  than  the  device  locking  speed  typically  3.5  to 


4.5  ft/sec.  When  moving  toward  the  device  it  is  necessary  to  move  at  a 
rate  which  does  not  permit  cable  slack  to  build  up.  This  slack  may  cause 
cable  retraction  acceleration  and  cause  a  worker  to  lose  their  balance  by 
applying  a  higher  than  normal  jerking  force  on  the  body  when  the  cable 
suddenly  becomes  taut  after  building  up  momentum.  This  slack  can  also 
cause  damage  to  the  internal  spring- loaded  drum,  uneven  coiling  of  cable 
on  the  drum,  and  possible  cable  damage. 

The  factors  causing  sudden  movements  for  this  location  include: 

(a)  Cranes 

1)  Operator  error. 

2)  Site  conditions  (soft  or  unstable  ground). 

3)  Mechanical  failure. 

4)  Structural  failure. 

5)  Rigging  failure. 

6)  Crane  signal/radio  communication  failure. 

(b)  Weather  Conditions 

1)  Wind  (strong  wind/sudden  gusting) — particularly  a  problem  with  the 
arge  surface  areas  of  precast  concrete  members. 

2)  Snow/rain  (visibility). 

3)  Fog  (visibility). 

4)  Cold — causing  slowed  reactions  or  mechanical  problems. 

c)  Structure/Product  Conditions. 

1)  Lifting  Eye  failure. 

2)  Bearing  failure  or  slippage. 

3)  Structure  shifting. 

4)  Bracing  failure. 

5)  Product  failure. 

d)  Human  Error. 

1)  Incorrect  tag  line  procedure. 

2)  Tag  line  hang-up. 

3)  Incorrect  or  misunderstood  crane  signals. 

4)  Misjudged  elevation  of  member. 

5)  Misjudged  speed  of  member. 

6)  Misjudged  angle  of  member. 

4.  Anchorages  or  special  attachment  points  could  be  cast  into  the  pre- 
cast concrete  members  if  sufficient  preplanning  and  consideration  of 
erectors  position  Is  done  before  the  members  are  cast.  Any  hole  or  other 
attachment  must  be  approved  by  the  engineer  who  designed  the  member. 
It  is  possible  that  some  design  restrictions  will  not  allow  a  member  to 
be  weakened  by  an  additional  hole:  however,  it  is  anticipated  that  such 
situations  would  be  the  exception,  not  the  rule.  Attachment  points,  other 
than  on  the  deck  surface,  will  require  removal  and/or  patching.  In  order 
to  remove  and/or  patch  these  points,  requires  the  employee  to  be  exposed 
to  an  additional  fall  hazard  at  an  unprotected  perimeter.  The  fact  that 
attachment  points  could  be  available  anywhere  on  the  structure  does 
not  eliminate  the  hazards  of  using  these  points  for  tying  off  as  discussed 
above.  A  logical  point  for  tying  off  on  double  tees  would  be  using  the  lift- 
ing loops,  except  that  they  must  be  cut  off  to  eliminate  a  tripping  hazard 
at  an  appropriate  time. 

5.  Providing  attachment  at  a  point  above  the  walking/working  surface 
would  also  create  fall  exposures  for  employees  installing  their  devices. 
Final  positioning  of  a  precast  concrete  member  requires  it  to  be  moved 
in  such  a  way  that  it  must  pass  through  the  area  that  would  be  occupied 
by  the  lifeline  and  the  lanyards  attached  to  the  point  above.  Resulting 
entanglements  of  lifelines  and  lanyards  on  a  moving  member  could  pull 
employees  from  the  work  surface.  Also,  the  structure  is  being  created  and. 
in  most  cases,  there  is  no  structure  above  the  members  being  placed. 

(a)  Temporary  structural  supports,  installed  to  provide  attaching  points  for 
lifelines  limit  the  space  which  is  essential  for  orderly  positioning,  alignment 
and  placement  of  the  precast  concrete  members.  To  keep  the  lanyards  a 
reasonable  and  manageable  length,  lifeline  supports  would  necessarily 
need  to  be  in  proximity  to  the  positioning  process.  A  sudden  shift  of  the 
precast  concrete  member  being  positioned  because  of  wind  pressure  or 
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crane  movement  could  make  II  strike  the  temporal)  supporting  strut  ture 
II  suddenly  •""'  cauelng  tied  ofl  employeea  i"  Csil 

(b)  i  in  i 1 1 1. uihi ii us  which  wen i ill  in  expended  In  placing  and  main 

tabling  temporary  structural  supports  foi  lifeline  attaching  points  could 
Ii  i  m. minims  involved  In  placing  the  pre*  sat  i  oni  n  ti 
members  No  protection  could  be  provided  foi  the  employeea  erw  Ung  the 
temporary  structural  supports  and  these  supports  would  have  to  be  moved 
iiu  each  successive  step  In  the  construction  process,  thus  greatly  Increasing 
the  empl  ire  to  I  he  Gal]  hazard. 

[i  i  i  in-  use  "i  -i  cable  strung  horizontally  between  two  columns  to  provide 
in  nil  iinrs  (br  erecting  01  walking  a  beam  for  connecting  work  is  not 
feasible  .mil  creates  a  greater  hazard  on  ihis  muin  story  building  for  the 
following  reasons: 

( i|  II  ,i  connectoi  is  to  use  Buch  a  line,  it  must  i«-  Installed  between  the  two 

Columns  fa  perform  Ihis  iiisl.ill.il inn  requires  .111  erei  1 01  In  have  mine  I. ill 
exposure  lime  ail. n  him;  the  cable  to  the  columns  than  would  be  spent  to 
make  the  beam  to  column  connection  Itself. 

(2)  If  such  a  line  is  to  be  Installed  so  that  an  erector  can  walk  along  a  beam.  It 
must  be  overhead  or  below  him.  For  example.  If  a  connector  must  walk  along 

1  M  in  w  iik  beam,  the  presence  of  a  line  next  to  the  connector  at  waist  level. 
attached  directly  to  the  columns,  would  prevent  the  connector  from  centering 
I  heir  weight  over  the  beam  and  balancing  themselves.  Installing  the  line  above 
the  connector  might  be  possible  on  the  first  level  of  a  two-story  column;  however, 
the  column  may  extend  only  a  few  feet  above  the  floor  level  at  the  second  level 
or  be  flush  with  the  floor  level.  Attaching  the  line  to  the  side  of  the  beam  could 
be  a  solution;  however,  it  would  require  the  connector  to  attach  the  lanyard 
below  foot  level  which  would  most  likely  extend  a  fall  farther  than  6  ft. 

(3)  When  lines  are  strung  over  every  beam,  it  becomes  more  and  more  dif- 
lii  1  ill  for  the  crane  operator  to  lower  a  precast  concrete  member  into  position 
without  the  member  becoming  fouled.  Should  the  member  become  entangled, 
it  could  easily  dislodge  the  line  from  a  column.  If  a  worker  is  tied  to  it  at  the 
time,  a  fall  could  be  caused. 

6.  The  ANSI  A 1 0. 1 4- 1 99 1  American  National  Standard  for  Construction  and 
Demolition  Operations — Requirements  for  Safety  Belts.  Harnesses.  Lanyards 
and  Lifelines  for  Construction  and  Demolition  Use.  states  that  the  anchor 
point  of  a  lanyard  or  deceleration  device  should,  if  possible,  be  located  above 
1  he  wearer's  belt  or  harness  attachment.  ANSI  A10. 14  also  states  that  a  suit- 
able anchorage  point  is  one  which  is  located  as  high  as  possible  to  prevent 
contact  with  an  obstruction  below  should  the  worker  fall.  Most  manufacturers 
also  warn  in  the  user's  handbook  that  the  safety  block/retractable  lifeline 
must  be  positioned  above  the  D-ring  (above  the  work  space  of  the  intended 
user)  and  OSHA  recommends  that  fall  arrest  and  restraint  equipment  be 
used  in  accordance  with  the  manufacturer's  instructions. 

Attachment  of  a  retractable  device  to  a  horizontal  cable  near  floor  level  or 
using  the  inserts  in  the  floor  or  roof  members  may  result  in  increased  free 
fall  due  to  the  dorsal  D-ring  of  the  full-body  harness  riding  higher  than 
the  attachment  point  of  the  snaphook  to  the  cable  or  insert  (e.g..  6  foot  tall 
worker  with  a  dorsal  D-ring  at  5  feet  above  the  floor  or  surface,  reduces 
the  working  length  to  only  one  foot,  by  placing  the  anchorage  five  feet  away 
from  the  fall  hazard).  In  addition,  impact  loads  may  exceed  maximum  fall 
arrest  forces  (MAF)  because  the  fall  arrest  D-ring  would  be  4  to  5  feet  higher 
than  the  safety  block/retractable  lifeline  anchored  to  the  walking-working 
surface:  and  the  potential  for  swing  hazards  is  increased. 

Manufacturers  also  require  that  workers  not  work  at  a  level  where  the  point 
of  snaphook  attachment  to  the  body  harness  is  above  the  device  because 
this  will  increase  the  free  fall  distance  and  the  deceleration  distance  and 
will  cause  higher  forces  on  the  body  in  the  event  of  an  accidental  fall. 

Manufacturers  recommend  an  anchorage  for  the  retractable  lifeline  which  is 
immovably  fixed  in  space  and  is  independent  of  the  user's  support  systems.  A 
moveable  anchorage  is  one  which  can  be  moved  around  (such  as  equipment  or 
wheeled  vehicles)  or  which  can  deflect  substantially  under  shock  loading  (such  as 
a  horizontal  cable  or  very  flexible  beam).  In  the  case  of  a  very  flexible  anchorage, 
a  shock  load  applied  to  the  anchorage  during  fall  arrest  can  cause  oscillation  of 
the  flexible  anchorage  such  that  the  retractable  brake  mechanism  may  undergo 
one  or  more  cycles  of  locking/  unlocking/locking  (ratchet  effect)  until  the  anchor- 
age deflection  is  dampened.  Therefore,  use  of  a  moveable  anchorage  involves 
critical  engineering  and  safety  factors  and  should  only  be  considered  after  fixed 
anchorage  has  been  determined  to  be  not  feasible. 

Horizontal  cables  used  as  an  anchorage  present  an  additional  hazard  due  to 
amplification  of  the  horizontal  component  of  maximum  arrest  force  (of  a  fall) 
transmitted  to  the  points  where  the  horizontal  cable  is  attached  to  the  structure. 


I  Ins  .implihi  .illun  is  due  lo  I  hi-  angle  ul  MgOl    1  In  «  l/m  1t.1l  •  Sbfe  and  Is  most 

tin  small  iingli  1  able  sag  angle  ut '.'.  degrees  the  horteontal 

1 ion  the  points  of  cabte  attachment  can  be  amplified  by  a  factor  ol  18 

ii  is  ..is i  iss.iiv  to  Install  tin  retractable  device  vertii  .iii\  overhead  to 

minimize  swing  folia  n  an  objei  t  is  m  the  worker's  swing  path  [or  thai  of  the 
.  sjblt  i  hazardous  situations  exist  i  n  due  to  the  swing,  horizontal  sjx-cd  of 
the  usii  may  be  high  enough  to  cause  Injury  when  an  obstacle  in  the  swing 
foil  path  la  struck  by  ettha  the  use  m  the  cable:  (2)  the  total  vertli  al  foil 

it  ■   ui  ih.   usii  may  b It  h  grcatci  than  it  the  unci  had  fallen  only 

vertically  without  a  swing  foil  path 

Willi  retractable  lines,  overconlldence  may  cause  the  worker  to  engage  In  ln- 
appiuprtate  behavior,  such  as  approaching  the  perimeter  of  a  floor  or  roof  at  a 

I I  islam  i  -a  p|  >n  i  i.ihlv  greater  than  the  shortest  distance  between  the  anchorage 
point  and  the  leading  edge.  Though  the  retractable  lifeline  may  arrest  a  worker's 
I, ill  belore  he  or  she  has  lallin  a  few  Int.  the  lllellne  may  drag  along  the  edge 
nl  i In  Moor  or  beam  and  swing  the  worker  like  a  pendulum  until  the  line  has 
moved  to  a  position  win  -re  the  distance  between  the  anchorage  point  and  floor 
edge  is  the  shortest  distance  between  those  two  points.  Accompanying  this 
pendulum  swing  is  a  lowering  of  the  worker,  with  the  attendant  danger  that 
he  or  she  may  violently  Impact  the  floor  or  some  obstruction  below. 

The  risk  of  a  cable  breaking  is  increased  if  a  lifeline  is  dragged  sideways 
across  the  rough  surface  or  edge  of  a  concrete  member  at  the  same  moment 
that  the  lifeline  is  being  subjected  to  a  maximum  impact  loading  during 
a  fall.  The  typical  3/16  in.  cable  In  a  retractable  lifeline  has  a  breaking 
strength  of  from  3000  to  3700  lbs. 

7.  The  competent  person,  who  can  take  into  account  the  specialized  op- 
erations being  performed  on  this  project,  should  determine  when  and  where 
a  designated  erector  cannot  use  a  personal  fall  arrest  system. 

B.  Safety  Net  Systems 
The  nature  of  this  particular  precast  concrete  erection  worksite  precludes 
the  safe  use  of  safety  nets  where  point  of  erection  or  leading  edge  work 
must  take  place. 

1 .  To  install  safety  nets  in  the  interior  high  bay  of  the  single  story  portion  of 
the  building  poses  rigging  attachment  problems.  Structural  members  do  not 
exist  to  which  supporting  devices  for  nets  can  be  attached  in  the  area  where 
protection  is  required.  As  the  erection  operation  advances,  the  location  of 
point  of  erection  or  leading  edge  work  changes  constantly  as  each  member 
is  attached  to  the  structure.  Due  to  this  constant  change  it  is  not  feasible  to 
set  net  sections  and  build  separate  structures  to  support  the  nets. 

2.  The  nature  of  the  erection  process  for  the  precast  concrete  members  is 
such  that  an  installed  net  would  protect  workers  as  they  position  and  secure 
only  one  structural  member.  After  each  member  is  stabilized  the  net  would 
have  to  be  moved  to  a  new  location  (this  could  mean  a  move  of  8  to  10  ft 
or  the  possibility  of  a  move  to  a  different  level  or  area  of  the  structure)  to 
protect  workers  placing  the  next  piece  in  the  construction  sequence.  The 
result  would  be  the  installation  and  dismantling  of  safety  nets  repeatedly 
throughout  the  normal  work  day.  As  the  time  necessary  to  install  a  net,  test, 
and  remove  it  is  significantly  greater  than  the  time  necessary  to  position 
and  secure  a  precast  concrete  member,  the  exposure  time  for  the  worker 
installing  the  safety  net  would  be  far  longer  than  for  the  workers  whom 
the  net  is  intended  to  protect.  The  time  exposure  repeats  itself  each  time 
the  nets  and  supporting  hardware  must  be  moved  laterally  or  upward  to 
provide  protection  at  the  point  of  erection  or  leading  edge. 

3.  Strict  interpretation  of  §1926. 502(c)  requires  that  operations  shall  not 
be  undertaken  until  the  net  is  in  place  and  has  been  tested.  With  the  point 
of  erection  constantly  changing,  the  time  necessary  to  install  and  test  a 
safety  net  significantly  exceeds  the  time  necessary  to  position  and  secure 
the  concrete  member. 

4.  Use  of  safety  nets  on  exposed  perimeter  wall  openings  and  opensided 
floors,  causes  attachment  points  to  be  left  in  architectural  concrete 
which  must  be  patched  and  filled  with  matching  material  after  the  net 
supporting  hardware  is  removed.  In  order  to  patch  these  openings,  ad- 
ditional numbers  of  employees  must  be  suspended  by  swing  stages, 
boatswain  chairs  or  other  devices,  thereby  increasing  the  amount  of  fall 
exposure  time  to  employees. 

5.  Installed  safety  nets  pose  an  additional  hazard  at  the  perimeter  of  the 
erected  structure  where  limited  space  is  available  in  which  members  can 
be  turned  after  being  lifted  from  the  ground  by  the  crane.  There  would  be 
a  high  probability  that  the  member  being  lifted  could  become  entangled  in 
net  hardware,  cables,  etc. 
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6.  The  use  of  safety  nets  where  structural  wall  panels  are  being  erected 
would  prevent  movement  of  panels  to  point  of  installation.  To  be  effective, 
nets  would  necessarily  have  to  provide  protection  across  the  area  where 
structural  supporting  wall  panels  would  be  set  and  plumbed  before  roof 
units  could  be  placed. 

7.  Use  of  a  tower  crane  for  the  erection  of  the  high  rise  portion  of  the 
structure  poses  a  particular  hazard  in  that  the  crane  operator  cannot 
see  or  judge  the  proximity  of  the  load  in  relation  to  the  structure  or  nets. 
If  the  signaler  is  looking  through  nets  and  supporting  structural  devices 
while  giving  instructions  to  the  crane  operator,  it  is  not  possible  to  judge 
precise  relationships  between  the  load  and  the  structure  itself  or  to  nets 
and  supporting  structural  devices.  This  could  cause  the  load  to  become 
entangled  in  the  net  or  hit  the  structure  causing  potential  damage. 

C.  Guardrail  Systems 
On  this  particular  worksite,  guardrails,  barricades,  ropes,  cables  or  other 
perimeter  guarding  devices  or  methods  on  the  erection  floor  will  pose 
problems  to  safe  erection  procedures.  Typically,  a  floor  or  roof  is  erected  by 
placing  4  to  10  ft  wide  structural  members  next  to  one  another  and  weld- 
ing or  grouting  them  together.  The  perimeter  of  a  floor  and  roof  changes 
each  time  a  new  member  is  placed  into  position.  It  is  unreasonable  and 
virtually  impossible  to  erect  guardrails  and  toe  boards  at  the  ever  chang- 
ing leading  edge  of  a  floor  or  roof. 

1 .  To  position  a  member  safely  it  is  necessary  to  remove  all  obstructions 
extending  above  the  floor  level  near  the  point  of  erection.  Such  a  pro- 
cedure allows  workers  to  swing  a  new  member  across  the  erected  surface 
as  necessary  to  position  it  properly  without  worrying  about  knocking 
material  off  of  this  surface. 

Hollow  core  slab  erection  on  the  masonry  wall  requires  installation  of  the 
perimeter  protection  where  the  masonry  wall  has  to  be  constructed.  This 
means  the  guardrail  is  installed  then  subsequently  removed  to  continue 
the  masonry  construction.  The  erector  will  be  exposed  to  a  fall  hazard  for 
a  longer  period  of  time  while  installing  and  removing  perimeter  protection 
than  while  erecting  the  slabs. 

In  hollow  core  work,  as  in  other  precast  concrete  erection,  others  are  not 
typically  on  the  work  deck  until  the  precast  concrete  erection  is  complete.  The 
deck  is  not  complete  until  the  leveling,  aligning,  and  grouting  of  the  joints  is 
done.  It  is  normal  practice  to  keep  others  off  the  deck  until  at  least  the  next 
day  after  the  installation  is  complete  to  allow  the  grout  to  harden. 

2.  There  is  no  permanent  boundary  until  all  structural  members  have 
been  placed  in  the  floor  or  roof.  At  the  leading  edge,  workers  are  oper- 
ating at  the  temporary  edge  of  the  structure  as  they  work  to  position 
the  next  member  in  the  sequence.  Compliance  with  the  standard  would 
require  a  guardrail  and  toe  board  be  installed  along  this  edge.  However, 
the  presence  of  such  a  device  would  prevent  a  new  member  from  being 
swung  over  the  erected  surface  low  enough  to  allow  workers  to  control 
it  safely  during  the  positioning  process.  Further,  these  employees  would 
have  to  work  through  the  guardrail  to  align  the  new  member  and  connect 
it  to  the  structure.  The  guardrail  would  not  protect  an  employee  who 
must  lean  through  it  to  do  the  necessary  work,  rather  it  would  hinder 
the  employee  to  such  a  degree  that  a  greater  hazard  is  created  than  if 
the  guardrail  were  absent. 

3.  Guardrail  requirements  pose  a  hazard  at  the  leading  edge  of  installed 
floor  or  roof  sections  by  creating  the  possibility  of  employees  being  caught 
between  guardrails  and  suspended  loads.  The  lack  of  a  clear  work  area  in 
which  to  guide  the  suspended  load  into  position  for  placement  and  welding 
of  members  into  the  existing  structure  creates  still  further  hazards. 

4.  Where  erection  processes  require  precast  concrete  stairways  or  open- 
ings to  be  installed  as  an  integral  part  of  the  overall  erection  process, 
it  must  also  be  recognized  that  guardrails  or  handrails  must  not  proj- 
ect above  the  surface  of  the  erection  floor.  Such  guardrails  should  be 
terminated  at  the  level  of  the  erection  floor  to  avoid  placing  hazardous 
obstacles  in  the  path  of  a  member  being  positioned. 

V.  OTHER  FALL  PROTECTION  MEASURES 
CONSIDERED  FOR  THIS  JOB 

The  following  is  a  list  and  explanation  of  other  fall  protection  measures 
available  and  an  explanation  of  limitations  for  use  on  this  particular  jobsite. 
If  during  the  course  of  erecting  the  building  the  employee  sees  an  area  that 
could  be  erected  more  safely  by  the  use  of  these  fall  protection  measures, 
the  foreman  should  be  notified. 

A.  Scaffolds  are  not  used  because: 
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1 .  The  leading  edge  of  the  building  is  constantly  changing  and  the 
scaffolding  would  have  to  be  moved  at  very  frequent  intervals.  Em- 
ployees erecting  and  dismantling  the  scaffolding  would  be  exposed  to 
fall  hazards  for  a  greater  length  of  time  than  they  would  by  merely 
erecting  the  precast  concrete  member. 

2.  A  scaffold  tower  could  interfere  with  the  safe  swinging  of  a  load  by 
the  crane. 

3.  Power  lines,  terrain  and  site  do  not  allow  for  the  safe  use  of 
scaffolding. 

B.  Vehicle  mounted  platforms  are  not  used  because: 

1 .  A  vehicle  mounted  platform  will  not  reach  areas  on  the  deck  that  are 
erected  over  other  levels. 

2.  The  leading  edge  of  the  building  is  usually  over  a  lower  level  of  the 
building  and  this  lower  level  will  not  support  the  weight  of  a  vehicle 
mounted  platform. 

3.  A  vehicle  mounted  platform  could  interfere  with  the  safe  swinging  of 
a  load  by  the  crane,  either  by  the  crane  swinging  the  load  over  or  into 
the  equipment. 

4.  Power  lines  and  surrounding  site  work  do  not  allow  for  the  safe  use  of 
a  vehicle  mounted  platform. 

C.  Crane  suspended  personnel  platforms  are  not  used  because: 

1 .  A  second  crane  close  enough  to  suspend  any  employee  in  the  working 
and  erecting  area  could  interfere  with  the  safe  swinging  of  a  load  by  the 
crane  hoisting  the  product  to  be  erected. 

2.  Power  lines  and  surrounding  site  work  do  not  allow  for  the  safe  use  of 
a  second  crane  on  the  job. 

VI.  ENFORCEMENT 

Constant  awareness  of  and  respect  for  fall  hazards,  and  compliance  with  all 
safety  rules  are  considered  conditions  of  employment.  The  Jobsite  Super- 
intendent, as  well  as  individuals  in  the  Safety  and  Personnel  Department, 
reserve  the  right  to  issue  disciplinary  warnings  to  employees,  up  to  and 
including  termination,  for  failure  to  follow  the  guidelines  of  this  program. 

VII.  ACCIDENT  INVESTIGATIONS 

All  accidents  that  result  in  injury  to  workers,  regardless  of  their  nature,  shall 
be  investigated  and  reported.  It  is  an  integral  part  of  any  safety  program 
that  documentation  take  place  as  soon  as  possible  so  that  the  cause  and 
means  of  prevention  can  be  identified  to  prevent  a  reoccurrence. 

In  the  event  that  an  employee  falls  or  there  is  some  other  related,  serious 
incident  occurring,  this  plan  shall  be  reviewed  to  determine  if  additional 
practices,  procedures,  or  training  need  to  be  implemented  to  prevent  similar 
types  of  falls  or  incidents  from  occurring. 

VIII.  CHANGES  TO  PLAN 

Any  changes  to  the  plan  will  be  approved  by  (name  of  the  qualified 
person).  This  plan  shall  be  reviewed  by  a  qualified  person  as  the  job 
progresses  to  determine  if  additional  practices,  procedures  or  training 
needs  to  be  implemented  by  the  competent  person  to  improve  or  pro- 
vide additional  fall  protection.  Workers  shall  be  notified  and  trained,  if 
necessary,  in  the  new  procedures.  A  copy  of  this  plan  and  all  approved 
changes  shall  be  maintained  at  the  jobsite. 

Sample  Fall  Protection  Plan 
for  Residential  Construction 

(INSERT  COMPANY  NAME) 
This  Fall  Protection  Plan  Is  Specific  For  The  Following  Project: 

Location  of  Job 

Date  Plan  Prepared  or  Modified 

Plan  Prepared  By 


Plan  Approved  By  _ 
Plan  Supervised  By_ 


M 


The  following  Fall  Protection  Plan  is  a  sample  program  prepared  for  the 
prevention  of  injuries  associated  with  falls.  A  Fall  Protection  Plan  must 
be  developed  and  evaluated  on  a  site  by  site  basis.  It  is  recommended 
that  builders  discuss  the  written  Fall  Protection  Plan  with  their  OSHA 
Area  Office  prior  to  going  on  a  jobsite. 
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I.  STATEMENT  OF  COMPANY  POLICY 

i  "i  ..hi  i  ui  n|  i.i  m  name  here)  Is  dedicated  to  the  protection  of  Its  employees 
from  mi  the  |.iii  Injuries  am  employees  ol  (Youi  compart)  name  here] 
have  i  in-  responsibility  to  ww  k  safely  on  the  Job  [hi  purposi  of  the  plan 
la  in  supplement  oui  existing  Mfety  and  health  program  and  to  ensure 
thai  ever)  employee  who  works  foi  (Youi  i  ompanj  name  here]  re<  ognlzee 
workplace  fall  hazards  and  takes  the  appropriate  measures  to  address 
ih.is.-  hasarda 

Mils  l.ill  Protection  Plan  addresses  the  use  ol  conventional  I. ill  pro 
tectlon  .11  .i  numbei  ol  areas  on  the  projei  I,  as  well  .is  Identities  specific 

activities  that  require  non  conventional  means  ol  l.ill  protection.  During 
ill.  construction  ol  residential  buildings  under  48  leet  in  height,  it  is 
sometimes  Infeasible  or  it  creates  .i  greater  hazard  to  use  conventional 
l.ill  protection  systems  ai  specific  .in-. is  iii  lor  spn  Mm  tasks.  The  areas 
in  tasks  iu.i\  Include,  but  are  nol  limited  to: 
,i  Setting  and  bracing  ol  rool  trusses  and  rafters: 
b   Installation  of  lloor  sheathing  and  Joists: 
c.  Roof  sheathing  operations;  and 

d  Erecting  exterior  walls. 

In  these  eases,  conventional  fall  protection  systems  may  not  be  the  safest 
i  I  u  iiee  for  builders.  This  plan  Is  designed  to  enable  employers  and  employees 
to  recognize  the  fall  hazards  associated  with  this  job  and  to  establish  the 
safest  procedures  that  are  to  be  followed  in  order  to  prevent  falls  to  lower 
levels  or  through  holes  and  openings  in  walking/working  surfaces. 

Each  employee  will  be  trained  in  these  procedures  and  will  strictly  adhere 
to  them  except  when  doing  so  would  expose  the  employee  to  a  greater 
hazard.  If.  in  the  employee's  opinion,  this  is  the  case,  the  employee  is  to 
notifj  the  competent  person  of  their  concern  and  have  the  concern  ad- 
dressed before  proceeding. 

It  is  the  responsibility  of  (name  of  competent  person)  to  implement  this  Fall 
Protection  Plan.  Continual  observational  safety  checks  of  work  operations 
and  the  enforcement  of  the  safety  policy  and  procedures  shall  be  regularly 
enforced.  The  crew  supervisor  or  foreman  (insert  name)  is  responsible  for 
correcting  any  unsafe  practices  or  conditions  immediately. 

It  is  the  responsibility  of  the  employer  to  ensure  that  all  employees  understand 
and  adhere  to  the  procedures  of  this  plan  and  to  follow  the  instructions  of 
the  crew  supervisor.  It  is  also  the  responsibility  of  the  employee  to  bring  to 
management's  attention  any  unsafe  or  hazardous  conditions  or  practices  that 
may  cause  injury  to  either  themselves  or  any  other  employees. 

Any  changes  to  the  Fall  Protection  Plan  must  be  approved  by  (name  of 
qualified  person). 

II.  FALL  PROTECTION  SYSTEMS 
TO  BE  USED  ON  THIS  JOB 

Installation  of  roof  trusses/rafters,  exterior  wall  erection,  roof  sheathing. 
floor  sheathing  and  joist/truss  activities  will  be  conducted  by  employees  who 
are  specifically  trained  to  do  this  type  of  work  and  are  trained  to  recognize 
the  fall  hazards.  The  nature  of  such  work  normally  exposes  the  employee 
to  the  fall  hazard  for  a  short  period  of  time.  This  Plan  details  how  (Your 
company  name  here)  will  minimize  these  hazards. 

Controlled  Access  Zones 
When  using  the  Plan  to  implement  the  fall  protection  options  available, 
workers  must  be  protected  through  limited  access  to  high  hazard  loca- 
tions. Before  any  non-conventional  fall  protection  systems  are  used  as 
part  of  the  work  plan,  a  controlled  access  zone  (CAZ)  shall  be  clearly 
defined  by  the  competent  person  as  an  area  where  a  recognized  haz- 
ard exists.  The  demarcation  of  the  CAZ  shall  be  communicated  by  the 
competent  person  in  a  recognized  manner,  either  through  signs,  wires, 
tapes,  ropes  or  chains. 

(Your  company  name  here)  shall  take  the  following  steps  to  ensure  that  the 
CAZ  is  clearly  marked  or  controlled  by  the  competent  person: 

•  All  access  to  the  CAZ  must  be  restricted  to  authorized  entrants: 

•  All  workers  who  are  permitted  in  the  CAZ  shall  be  listed  in  the  appro- 
priate sections  of  the  Plan  (or  be  visibly  identifiable  by  the  competent 
person)  prior  to  implementation; 

•  The  competent  person  shall  ensure  that  all  protective  elements  of  the 
CAZ  be  implemented  prior  to  the  beginning  of  work. 


Installation  Procedures 
for  Root  Truss  and  Rafter  Erection 
During  iii.  ere*  ton  and  brai  big  ol  rool  trusses/rafters,  <  onventonaJ  Call 
protection  may  present  .i  greatei  hazard  to  workers  On  ihis  |ob, 
mis,  guardrails  and  personal  till  arrest  systems  win  no)  provide  adequate 
till  protection  because  the  nets  will  cause  the  walls  tot  oUstpse,  while  there 
in  oo  suitable  attai  hmenl  oi  am  borage  points  fbi  uii.inir.uN  oi  personal 
till  arrest  systems 

On  this  Job,  requiring  workers  to  uses  ladder  for  the  rutin  installation  proc  ess 

will  cause  i  create]  hazard  because  the  worker  must  stand  mi  the  ladder  wllh 

bis  back  or  side  to  the  front  ol  the  ladda  while  electing  the  truss  or  rafter 
the  worker  will  need  both  hands  to  maneuver  the  truss  and  therefore  cannot 
bold  onto  the  ladda  In  addition,  ladders  cannot  be  adequately  protected  from 
movement  while  tin  maneuvered  Into  place.  Many  workers  may 

experience  additional  fatigue  because  of  the  Increase  In  overhead  work  with 
heavy  materials,  which  can  also  lead  to  a  greater  hazard. 

Exterior  scaffolds  cannot  be  utilized  on  this  Job  because  the  ground,  after 
recent  backfilling,  cannot  support  the  scaffolding.  In  most  cases,  the  erec- 
tion and  dismantling  of  the  scaffold  would  expose  workers  to  a  greater  fall 
hazard  lhan  erection  of  the  trusses/rafters. 

On  all  walls  eight  feet  or  less,  workers  will  Install  Interior  scaffolds  along  the 
Interior  wall  below  the  location  where  the  trusses /rafters  will  be  erected. 
"Sawhorse"  scaffolds  constructed  of  46  inch  sawhorses  and  2x  1 0  planks 
will  often  allow  workers  to  be  elevated  high  enough  to  allow  for  the  erection 
of  trusses  and  rafters  without  working  on  the  top  plate  of  the  wall. 

In  structures  that  have  walls  higher  than  eight  feet  and  where  the  use  of 
scaffolds  and  ladders  would  create  a  greater  hazard,  safe  working  procedures 
will  be  utilized  when  working  on  the  top  plate  and  will  be  monitored  by  the 
crew  supervisor.  During  all  stages  of  truss/rafter  erection  the  stability  of 
the  trusses/rafters  will  be  ensured  at  all  times. 

(Your  company  name  here)  shall  take  the  following  steps  to  protect  workers 
who  are  exposed  to  fall  hazards  while  working  from  the  top  plate  installing 
trusses/rafters: 

•    Only  the  following  trained  workers  will  be  allowed  to  work  on  the  top 
plate  during  roof  truss  or  rafter  Installation: 


•  Workers  shall  have  no  other  duties  to  perform  during  truss/rafter  erec- 
tion procedures; 

•  All  trusses/rafters  will  be  adequately  braced  before  any  worker  can  use 
the  truss/rafter  as  a  support: 

•  Workers  will  remain  on  the  top  plate  using  the  previously  stabilized  truss/ 
rafter  as  a  support  while  other  trusses/rafters  are  being  erected: 

•  Workers  will  leave  the  area  of  the  secured  trusses  only  when  it  is  nec- 
essary to  secure  another  truss/rafter: 

•  The  first  two  trusses/rafters  will  be  set  from  ladders  leaning  on  side  walls 
at  points  where  the  walls  can  support  the  weight  of  the  ladder:  and 

•  A  worker  will  climb  onto  the  interior  top  plate  via  a  ladder  to  secure  the 
peaks  of  the  first  two  trusses/rafters  being  set. 

The  workers  responsible  for  detaching  trusses  from  cranes  and/or  securing 
trusses  at  the  peaks  traditionally  are  positioned  at  the  peak  of  the  trusses/ 
rafters.  There  are  also  situations  where  workers  securing  rafters  to  ridge 
beams  will  be  positioned  on  top  of  the  ridge  beam. 

(Your  company  name  here)  shall  take  the  following  steps  to  protect  workers 
who  are  exposed  to  fall  hazards  while  securing  trusses/rafters  at  the  peak 
of  the  trusses/ridge  beam: 

•  Only  the  following  trained  workers  will  be  allowed  to  work  at  the  peak 
during  roof  truss  or  rafter  installation: 


Once  truss  or  rafter  installation  begins,  workers  not  involved  in  that 
activity  shall  not  stand  or  walk  below  or  adjacent  to  the  roof  opening  or 
exterior  walls  in  any  area  where  they  could  be  struck  by  falling  objects: 
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•  Workers  shall  have  no  other  duties  than  securing/bracing  the 
trusses/ridge  beam: 

•  Workers  positioned  at  the  peaks  or  in  the  webs  of  trusses  or  on 
top  of  the  ridge  beam  shall  work  from  a  stable  position,  either  by 
sitting  on  a  "ridge  seat"  or  other  equivalent  surface  that  provides 
additional  stability  or  by  positioning  themselves  in  previously  sta- 
bilized trusses /rafters  and  leaning  into  and  reaching  through  the 
trusses/rafters; 

•  Workers  shall  not  remain  on  or  in  the  peak/ridge  any  longer  than 
necessary  to  safely  complete  the  task. 

Roof  Sheathing  Operations 
Workers  typically  install  roof  sheathing  after  all  trusses/rafters  and  any 
permanent  truss  bracing  is  in  place.  Roof  structures  are  unstable  until 
some  sheathing  is  installed,  so  workers  installing  roof  sheathing  cannot 
be  protected  from  fall  hazards  by  conventional  fall  protection  systems 
until  it  is  determined  that  the  roofing  system  can  be  used  as  an  anchorage 
point.  At  that  point,  employees  shall  be  protected  by  a  personal  fall 
arrest  system. 

Trusses/rafters  are  subject  to  collapse  if  a  worker  falls  while  attached 
to  a  single  truss  with  a  belt/harness.  Nets  could  also  cause  collapse, 
and  there  is  no  place  to  attach  guardrails. 

All  workers  will  ensure  that  they  have  secure  footing  before  they 
attempt  to  walk  on  the  sheathing,  including  cleaning  shoes/boots 
of  mud  or  other  slip  hazards. 

To  minimize  the  time  workers  must  be  exposed  to  a  fall  hazard,  materials 
will  be  staged  to  allow  for  the  quickest  installation  of  sheathing. 

(Your  company  name  here)  shall  take  the  following  steps  to  protect  work- 
ers who  are  exposed  to  fall  hazards  while  installing  roof  sheathing: 

•  Once  roof  sheathing  installation  begins,  workers  not  involved  in 
that  activity  shall  not  stand  or  walk  below  or  adjacent  to  the  roof 
opening  or  exterior  walls  in  any  area  where  they  could  be  struck 
by  falling  objects: 

•  The  competent  person  shall  determine  the  limits  of  this  area,  which 
shall  be  clearly  communicated  to  workers  prior  to  placement  of  the 
first  piece  of  roof  sheathing: 

•  The  competent  person  may  order  work  on  the  roof  to  be  suspended 
for  brief  periods  as  necessary  to  allow  other  workers  to  pass  through 
such  areas  when  this  would  not  create  a  greater  hazard: 

•  Only  qualified  workers  shall  install  roof  sheathing: 

•  The  bottom  row  of  roof  sheathing  may  be  installed  by  workers  standing 
in  truss  webs: 

•  After  the  bottom  row  of  roof  sheathing  is  installed,  a  slide  guard 
extending  the  width  of  the  roof  shall  be  securely  attached  to  the 
roof.  Slide  guards  are  to  be  constructed  of  no  less  than  nominal  4 " 
height  capable  of  limiting  the  uncontrolled  slide  of  workers.  Work- 
ers should  install  the  slide  guard  while  standing  in  truss  webs  and 
leaning  over  the  sheathing: 

•  Additional  rows  of  roof  sheathing  may  be  installed  by  workers  posi- 
tioned on  previously  installed  rows  of  sheathing.  A  slide  guard  can 
be  used  to  assist  workers  in  retaining  their  footing  during  successive 
sheathing  operations:  and 

•  Additional  slide  guards  shall  be  securely  attached  to  the  roof  at 
intervals  not  to  exceed  13  feet  as  successive  rows  of  sheathing  are 
installed.  For  roofs  with  pitches  in  excess  of  9-in-12.  slide  guards 
will  be  installed  at  four-foot  intervals. 

•  When  wet  weather  (rain.  snow,  or  sleet)  are  present,  roof  sheathing 
operations  shall  be  suspended  unless  safe  footing  can  be  assured 
for  those  workers  installing  sheathing. 

•  When  strong  winds  (above  40  miles  per  hour)  are  present,  roof 
sheathing  operations  are  to  be  suspended  unless  wind  breakers 
are  erected. 


Installation  of  Floor  Joists  and  Sheathing 
During  the  installation  of  floor  sheathing/joists  (leading  edge  construc- 
tion), the  following  steps  shall  be  taken  to  protect  workers: 

•    Only  the  following  trained  workers  will  be  allowed  to  install  floor  joists 
or  sheathing: 


•  Materials  for  the  operations  shall  be  conveniently  staged  to  allow  for 
easy  access  to  workers: 

•  The  first  floor  joists  or  trusses  will  be  rolled  into  position  and  secured 
either  from  the  ground,  ladders  or  sawhorse  scaffolds: 

•  Each  successive  floor  joist  or  truss  will  be  rolled  into  place  and  se- 
cured from  a  platform  created  from  a  sheet  of  plywood  laid  over  the 
previously  secured  floor  joists  or  trusses: 

•  Except  for  the  first  row  of  sheathing  which  will  be  installed  from  ladders 
or  the  ground,  workers  shall  work  from  the  established  deck;  and 

•  Any  workers  not  assisting  in  the  leading  edge  construction  while  lead- 
ing edges  still  exist  (e.g.  cutting  the  decking  for  the  installers)  shall  not 
be  permitted  within  six  feet  of  the  leading  edge  under  construction. 

Erection  of  Exterior  Walls 
During  the  construction  and  erection  of  exterior  walls,  employers  shall 
take  the  following  steps  to  protect  workers: 

•  Only  the  following  trained  workers  will  be  allowed  to  erect  exterior  walls: 


•  A  painted  line  six  feet  from  the  perimeter  will  be  clearly  marked 
prior  to  any  wall  erection  activities  to  warn  of  the  approaching 
unprotected  edge: 

•  Materials  for  operations  shall  be  conveniently  staged  to  minimize 
fall  hazards:  and 

•  Workers  constructing  exterior  walls  shall  complete  as  much  cutting 
of  materials  and  other  preparation  as  possible  away  from  the  edge 
of  the  deck. 

III.  ENFORCEMENT 

Constant  awareness  of  and  respect  for  fall  hazards,  and  compliance  with  all 
safety  rules  are  considered  conditions  of  employment.  The  crew  supervisor 
or  foreman,  as  well  as  individuals  in  the  Safety  and  Personnel  Department, 
reserve  the  right  to  issue  disciplinary  warnings  to  employees,  up  to  and  in- 
cluding termination,  for  failure  to  follow  the  guidelines  of  this  program. 

IV.  ACCIDENT  INVESTIGATIONS 

All  accidents  that  result  in  injury  to  workers,  regardless  of  their  nature,  shall 
be  investigated  and  reported.  It  is  an  integral  part  of  any  safety  program 
that  documentation  take  place  as  soon  as  possible  so  that  the  cause  and 
means  of  prevention  can  be  identified  to  prevent  a  reoccurrence. 

In  the  event  that  an  employee  falls  or  there  is  some  other  related,  serious 
incident  occurring,  this  plan  shall  be  reviewed  to  determine  if  additional 
practices,  procedures,  or  training  need  to  be  implemented  to  prevent  similar 
types  of  falls  or  incidents  from  occurring. 

V.  CHANGES  TO  PLAN 

Any  changes  to  the  plan  will  be  approved  by  (name  of  the  qualified  person). 
This  plan  shall  be  reviewed  by  a  qualified  person  as  the  job  progresses 
to  determine  if  additional  practices,  procedures  or  training  needs  to  be 
implemented  by  the  competent  person  to  improve  or  provide  additional 
fall  protection.  Workers  shall  be  notified  and  trained,  if  necessary,  in  the 
new  procedures.  A  copy  of  this  plan  and  all  approved  changes  shall  be 
maintained  at  the  jobsite. 

[59  FR  40730,  Aug.  9.  1994] 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333):  sees.  4.  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary 
of  Labors  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059).  or 
9-83  (49  FR  35736).  as  applicable.  Section  1926.550  also  issued 
under  29  CFR  Part  1911. 


§1926.550  Cranes  and  derricks. 

1 926.550(a)  General  requirements.  (1 )  The  employer  shall  comply  with  the 
manufacturer's  specifications  and  limitations  applicable  to  the  operation 
of  any  and  all  cranes  and  derricks.  Where  manufacturer's  specifications 
are  not  available,  the  limitations  assigned  to  the  equipment  shall  be  based 
on  the  determinations  of  a  qualified  engineer  competent  in  this  field  and 
such  determinations  will  be  appropriately  documented  and  recorded.  At- 
tachments used  with  cranes  shall  not  exceed  the  capacity,  rating,  or  scope 
recommended  by  the  manufacturer 

1 926.550(a)(2)  Rated  load  capacities,  and  recommended  operating  speeds, 
special  hazard  warnings,  or  instruction,  shall  be  conspicuously  posted  on 
all  equipment.  Instructions  or  warnings  shall  be  visible  to  the  operator 
while  he  is  at  his  control  station. 

1926.550(a)(3)  [Reserved] 

1926.550(a)(4)  Hand  signals  to  crane  and  derrick  operators  shall  be  those 
prescribed  by  the  applicable  ANSI  standard  for  the  type  of  crane  in  use.  An 
illustration  of  the  signals  shall  be  posted  at  the  job  site. 

1 926.550(a)(5)  The  employer  shall  designate  a  competent  person  who  shall 
inspect  all  machinery  and  equipment  prior  to  each  use.  and  during  use. 
to  make  sure  it  is  in  safe  operating  condition.  Any  deficiencies  shall  be 
repaired,  or  defective  parts  replaced,  before  continued  use. 

1926.550(a)(6)  A  thorough,  annual  inspection  of  the  hoisting  machinery 
shall  be  made  by  a  competent  person,  or  by  a  government  or  private  agency 
recognized  by  the  U.S.  Department  of  Labor.  The  employer  shall  maintain 
a  record  of  the  dates  and  results  of  inspections  for  each  hoisting  machine 
and  piece  of  equipment. 

1 926.550(a)(7)  Wire  rope  shall  be  taken  out  of  service  when  any  of  the  fol- 
lowing conditions  exist: 

1926.550(a)(7)(i)  In  running  ropes,  six  randomly  distributed  broken  wires 
in  one  lay  or  three  broken  wires  in  one  strand  in  one  lay: 

1926.550(a)(7)(ii)  Wear  of  one-third  the  original  diameter  of  outside  indi- 
vidual wires.  Kinking,  crushing,  bird  caging,  or  any  other  damage  resulting 
in  distortion  of  the  rope  structure: 

1 926.550(a)(7)(iii)  Evidence  of  any  heat  damage  from  any  cause: 

1926.550(a)(7)(iv)  Reductions  from  nominal  diameter  of  more  than  one- 
sixty-fourth  inch  for  diameters  up  to  and  including  five-sixteenths  inch, 
one-thirty-second  inch  for  diameters  three-eighths  inch  to  and  including 
one-half  inch,  three-sixty-fourths  inch  for  diameters  nine-sixteenths  inch 
to  and  including  three-  fourths  inch,  one-sixteenth  inch  for  diameters 
seven-eighths  inch  to  1  1/8  inches  inclusive,  three-thirty-seconds  inch  for 
diameters  1  1/4  to  1  1/2  inches  inclusive; 

1926.550(a)(7)(v)  In  standing  ropes,  more  than  two  broken  wires  in  one 
lay  in  sections  beyond  end  connections  or  more  than  one  broken  wire  at 
an  end  connection. 

1926.550(a)(7)(vi)  Wire  rope  safety  factors  shall  be  in  accordance  with 
American  National  Standards  Institute  B30. 5-1968  or  SAE  J959-1966. 

1926.550(a)(8)  Belts,  gears,  shafts,  pulleys,  sprockets,  spindles,  drums, 
fly  wheels,  chains,  or  other  reciprocating,  rotating,  or  other  moving  parts 
or  equipment  shall  be  guarded  if  such  parts  are  exposed  to  contact  by  em- 
ployees, or  otherwise  create  a  hazard.  Guarding  shall  meet  the  requirements 
of  the  American  National  Standards  Institute  B 1 5. 1  - 1 958  Rev. .  Safety  Code 
for  Mechanical  Power  Transmission  Apparatus. 

1 926.550(a)(9)  Accessible  areas  within  the  swing  radius  of  the  rear  of  the 
rotating  superstructure  of  the  crane,  either  permanently  or  temporarily 
mounted,  shall  be  barricaded  in  such  a  manner  as  to  prevent  an  employee 
from  being  struck  or  crushed  by  the  crane. 


1 926.550(a)(1 0)  All  exhaust  pipes  shall  be  guarded  or  insulated  in  areas  where 
contact  by  employees  is  possible  in  the  performance  of  normal  duties. 

1 926. 550(a)(  1 1 )  Whenever  internal  combustion  engine  powered  equipment 
exhausts  in  enclosed  spaces,  tests  shall  be  made  and  recorded  to  see  that 
employees  are  not  exposed  to  unsafe  concentrations  of  toxic  gases  or  oxygen 
deficient  atmospheres. 

1926.550(a)(12)  All  windows  in  cabs  shall  be  of  safety  glass,  or  equivalent, 
that  introduces  no  visible  distortion  that  will  interfere  with  the  safe  op- 
eration of  the  machine. 

1926.550(a)(13)(i)  Where  necessary  for  rigging  or  service  requirements,  a 
ladder,  or  steps,  shall  be  provided  to  give  access  to  a  cab  roof. 

1926.550(a)(13)(ii)  Guardrails,  handholds,  and  steps  shall  be  provided  on 
cranes  for  easy  access  to  the  car  and  cab.  conforming  to  American  National 
Standards  Institute  B30.5. 

1926.550(a)(13)(iii)  Platforms  and  walkways  shall  have  anti-skid  surfaces. 

1926.550(a)(14)  Fuel  tank  filler  pipe  shall  be  located  in  such  a  position,  or 
protected  in  such  manner,  as  to  not  allow  spill  or  overflow  to  run  onto  the 
engine,  exhaust,  or  electrical  equipment  of  any  machine  being  fueled. 

1 926.550(a)(  1 4)(i)  An  accessible  fire  extinguisher  of  5BC  rating,  or  higher, 
shall  be  available  at  all  operator  stations  or  cabs  of  equipment. 

1926.550(a)(14)(ii)  All  fuels  shall  be  transported,  stored,  and  handled  to 
meet  the  rules  of  subpart  F  of  this  part.  When  fuel  is  transported  by  ve- 
hicles on  public  highways.  Department  of  Transportation  rules  contained 
in  49  CFR  Parts  177  and  393  concerning  such  vehicular  transportation 
are  considered  applicable. 

1 926.550(a)(1 5)  Except  where  electrical  distribution  and  transmission  lines 
have  been  deenergized  and  visibly  grounded  at  point  of  work  or  where 
insulating  barriers,  not  a  part  of  or  an  attachment  to  the  equipment  or 
machinery,  have  been  erected  to  prevent  physical  contact  with  the  lines, 
equipment  or  machines  shall  be  operated  proximate  to  power  lines  only  in 
accordance  with  the  following: 

1 926.550(a)(  15)(i)  For  lines  rated  50  kV.  or  below,  minimum  clearance 
between  the  lines  and  any  part  of  the  crane  or  load  shall  be  10  feet: 

1926.550(a)(15)(ii)  For  lines  rated  over  50  kV..  minimum  clearance  between 
the  lines  and  any  part  of  the  crane  or  load  shall  be  10  feet  plus  0.4  inch  for 
each  1  kV.  over  50  kV..  or  twice  the  length  of  the  line  insulator,  but  never 
less  than  10  feet; 

1926.550(a)(15)(iii)  In  transit  with  no  load  and  boom  lowered,  the  equipment 
clearance  shall  be  a  minimum  of  4  feet  for  voltages  less  than  50  kV..  and 
10  feet  for  voltages  over  50  kV..  up  to  and  including  345  kV,.  and  16  feet 
for  voltages  up  to  and  including  750  kV. 

1 926.550(a)(15)(iv)  A  person  shall  be  designated  to  observe  clearance  of  the 
equipment  and  give  timely  warning  for  all  operations  where  it  is  difficult  for 
the  operator  to  maintain  the  desired  clearance  by  visual  means: 

1926.550(a)(15)(v)  Cage-type  boom  guards,  insulating  links,  or  proximity 
warning  devices  may  be  used  on  cranes,  but  the  use  of  such  devices  shall 
not  alter  the  requirements  of  any  other  regulation  of  this  part  even  if  such 
device  is  required  by  law  or  regulation: 

1 926.550(aK1 5Xvi)  Any  overhead  wire  shall  be  considered  to  be  an  energized  line 
unless  and  until  the  person  owning  such  line  or  the  electrical  utility  authorities 
indicate  that  it  is  not  an  energized  line  and  it  has  been  visibly  grounded; 

1926.550(a)(15)(vii)  Prior  to  work  near  transmitter  towers  where  an  elec- 
trical charge  can  be  induced  in  the  equipment  or  materials  being  handled, 
the  transmitter  shall  be  de-energized  or  tests  shall  be  made  to  determine  if 
electrical  charge  is  induced  on  the  crane.  The  following  precautions  shall 
be  taken  when  necessary  to  dissipate  induced  voltages: 
1926.550(a)(15)(vii)faj  The  equipment  shall  be  provided  with  an  electrical 
ground  directly  to  the  upper  rotating  structure  supporting  the  boom:  and 
1926.550(a)(15)(vii)(£>,)  Ground  jumper  cables  shall  be  attached  to  mate- 
rials being  handled  by  boom  equipment  when  electrical  charge  is  induced 
while  working  near  energized  transmitters.  Crews  shall  be  provided  with 
nonconductive  poles  having  large  alligator  clips  or  other  similar  protection 
to  attach  the  ground  cable  to  the  load. 

1926.550(a)(15)(vii)(cJ  Combustible  and  flammable  materials  shall  be  re- 
moved from  the  immediate  area  prior  to  operations. 
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Subpart  N — Cranes,  Derricks,  Hoists,  Elevators,  and  Conveyors 


I928.550(a)(i6)  No  modification*  <'i  .iiiiiiiiiuis  wiiii  h  .itiii  i  the  capacity 
en  s.ii.-  ii|kt.iiiimi  "I  i in-  rqulpmenl  shall  i«-  made  by  the  employe!  without 

i  h<-  iii.iiiui.il  inn  i  v  win  i  ii  i  approval  n  eui  ii Uflcatlona  "i  <  bsngessre 

i ii. nil .  the  capacity,  operation,  and  maintenance  Inatructlon  platea,  tags* 
01  do  ala,  ahall  be  changed  accordingly,  bo  no i asc  shall  the original  sah  i> 
i. ii  iui  ni  the  equipment  be  redui  ed 

I926.550(a)(i7)  rin-  employei  sh.iii  iniiipiv  wiih  Power  Crane  and  Shovel 
Assodstlon  Mobile  i  Kill. a i Hi  Crane  Standard  No.  2. 

1926.550(a)(  18)  Sldcboom  cranes  mounted  on  wheel  or  crawler  tractors 

shall  meet  the  raqutrementa  of  sae  J743a-1964. 

1926.550(a)(19)  All  employees  shall  be  kept  clear  of  loads  about  to  be  lilted 

.mil  oi  suspended  loads. 

1926.550(b)  Crawler,  locomotive,  and  truck  cranes.  (1)  All  Jibs  shall  have 
positive  stops  to  prevent  their  movement  of  more  than  5°  above  the  straight 
line  of  the  Jib  and  boom  on  conventional  type  crane  booms.  The  use  of  cable 
type  belly  slings  does  not  constitute  compliance  with  this  rule. 

1926.550(b)(2)  All  crawler,  truck,  or  locomotive  cranes  In  use  shall  meet 
the  applicable  requirements  for  design,  inspection,  construction,  testing, 
maintenance  and  operation  as  prescribed  in  the  ANSI  B30.5- 1968.  Safety 
Code  for  Crawler.  Locomotive  and  Truck  Cranes.  However,  the  written,  dated, 
and  signed  Inspection  reports  and  records  of  the  monthly  inspection  of  criti- 
cal items  prescribed  in  section  5-2.1.5  of  the  ANSI  B30.5-1968  standard 
are  not  required.  Instead,  the  employer  shall  prepare  a  certification  record 
which  Includes  the  date  the  crane  items  were  Inspected;  the  signature  of 
the  person  who  Inspected  the  crane  items;  and  a  serial  number,  or  other 
identifier,  for  the  crane  Inspected.  The  most  recent  certification  record  shall 
be  maintained  on  file  until  a  new  one  is  prepared. 

1 926.550(c)  Hammerhead  tower  cranes.  ( 1 )  Adequate  clearance  shall  be 
maintained  between  moving  and  rotating  structures  of  the  crane  and  fixed 
objects  to  allow  the  passage  of  employees  without  harm. 

1926.550(c)(2)  Each  employee  required  to  perform  duties  on  the  horizontal  boom 
of  hammerhead  tower  cranes  shall  be  protected  against  falling  by  guardrails  or 
by  a  personal  fall  arrest  system  in  conformance  with  subpart  M  of  this  part. 

1926.550(c)(3)  Buffers  shall  be  provided  at  both  ends  of  travel  of  the  trolley. 

1926.550(c)(4)  Cranes  mounted  on  rail  tracks  shall  be  equipped  with  limit 
switches  limiting  the  travel  of  the  crane  on  the  track  and  stops  or  buffers 
at  each  end  of  the  tracks. 

1 926.550(c)(5)  All  hammerhead  tower  cranes  in  use  shall  meet  the  applicable 
requirements  for  design,  construction,  installation,  testing,  maintenance, 
inspection,  and  operation  as  prescribed  by  the  manufacturer. 

1926.550(d)  Overhead  and  gantry  cranes.  (1)  The  rated  load  of  the  crane 
shall  be  plainly  marked  on  each  side  of  the  crane,  and  if  the  crane  has 
more  than  one  hoisting  unit,  each  hoist  shall  have  its  rated  load  marked 
on  it  or  its  load  block,  and  this  marking  shall  be  clearly  legible  from  the 
ground  or  floor. 

1926.550(d)(2)  Bridge  trucks  shall  be  equipped  with  sweeps  which  extend 
below  the  top  of  the  rail  and  project  in  front  of  the  truck  wheels. 

1926.550(d)(3)  Except  for  floor-operated  cranes,  a  gong  or  other  effective 
audible  warning  signal  shall  be  provided  for  each  crane  equipped  with  a 
power  traveling  mechanism. 

1926.550(d)(4)  All  overhead  and  gantry  cranes  in  use  shall  meet  the  ap- 
plicable requirements  for  design,  construction,  installation,  testing,  main- 
tenance, inspection,  and  operation  as  prescribed  in  the  ANSI  B30.2.0- 1967. 
Safety  Code  for  Overhead  and  Gantry  Cranes. 

1 926.550(e)  Derricks.  All  derricks  in  use  shall  meet  the  applicable  require- 
ments for  design,  construction,  installation,  inspection,  testing,  mainte- 
nance, and  operation  as  prescribed  in  American  National  Standards  Institute 
B30.6-1969.  Safety  Code  for  Derricks. 

1926.550(f)  Floating  cranes  and  derricks — (1)  Mobile  cranes  mounted  on 
barges,  (i)  When  a  mobile  crane  is  mounted  on  a  barge,  the  rated  load  of  the 
crane  shall  not  exceed  the  original  capacity  specified  by  the  manufacturer. 

1 926.550(f)(1  )(ii)  A  load  rating  chart,  with  clearly  legible  letters  and  figures, 
shall  be  provided  with  each  crane,  and  securely  fixed  at  a  location  easily 
visible  to  the  operator. 

1926.550(f)(1)(iii)When  load  ratings  are  reduced  to  stay  within  the  limits 
for  list  of  the  barge  with  a  crane  mounted  on  it.  a  new  load  rating  chart 
shall  be  provided. 


1926. 550ir)(  ih>v)  Mobile 1  nanes  mi  barge*  ahall  be  positively  m-i  urad 

1926.550(f)(2)  I'rrmiiiunihi  mounted  floating  crane*  and  derricks.  (I)  When 

i  ranee  and  derrli  ksare  permanently  installed  on  a  barge,  the<  apucity  and 

limitations  ol  use  shall  be  based  on  compclrni  design  CTtti 
1926.550<f)<2)<ii)  A  lo.nl  latino  hart  with  clearly  legible  letters  and  figures  shall 

!»■  provided  and  *ei  unify  fixed  a)  ■  In  at  tun  eaafly  visible  to  Hi<-  op 

1926.550(f)(2)(iii)  Floating  I  rane*  and  Boating  derricks  In  use  shall  meet 
the  applicable  requirements  lur  design,  OUUSlllH  Hon.  Installation  testing, 
maintenance,  and  operation  as  prescribed  by  the  manufacturer 

1 926.550(f)(3)  Protection  of  employees  working  on  barges.  The  employer 
shall  comply  with  the  applicable  requirements  for  protection  of  employees 
working  onboard  marine  vessels  specified  in  §1926.605. 

1926.550(g)  Crane  or  derrick  suspended  personnel  platforms — (1) 
Scope,  application  and  definitions — (i)  Scope  and  application.  This  stan- 
dard applies  to  the  design,  construction,  testing,  use  and  maintenance  of 
personnel  platforms,  and  the  hoisting  of  personnel  platforms  on  the  load 
lines  of  cranes  or  derricks. 

1926.550(g)(1)(H)  Definitions.  For  the  purposes  of  this  paragraph  (g).  the 
following  definitions  apply: 

1926.550(g)(1)(ii)(A)  Failure  means  load  refusal,  breakage,  or  separation 
of  components. 

1926.550(g)(1)(ii)(B)  Hoist  (or  hoisting)  means  all  crane  or  derrick  functions 
such  as  lowering,  lifting,  swinging,  booming  in  and  out  or  up  and  down,  or 
suspending  a  personnel  platform. 

1926.550(g)(1)(ii)(C)  Load  refusal  means  the  point  where  the  ultimate 
strength  is  exceeded. 

1926.550(g)(1)(ii)(D)  Maximum  intended  load  means  the  total  load  of  all  em- 
ployees, tools,  materials,  and  other  loads  reasonably  anticipated  to  be  applied 
to  a  personnel  platform  or  personnel  platform  component  at  any  one  time. 

1926.550(g)(1)(ii)(E)  Runway  means  a  firm,  level  surface  designed,  prepared 
and  designated  as  a  path  of  travel  for  the  weight  and  configuration  of  the 
crane  being  used  to  lift  and  travel  with  the  crane  suspended  platform.  An 
existing  surface  may  be  used  as  long  as  it  meets  these  criteria. 

1926.550(g)(2)  General  requirements.  The  use  of  a  crane  or  derrick  to  hoist 
employees  on  a  personnel  platform  is  prohibited,  except  when  the  erection, 
use.  and  dismantling  of  conventional  means  of  reaching  the  worksite,  such 
as  a  personnel  hoist,  ladder,  stairway,  aerial  lift,  elevating  work  platform  or 
scaffold,  would  be  more  hazardous,  or  is  not  possible  because  of  structural 
design  or  worksite  conditions. 

1 926.550(g)(3)  Cranes  and  derricks — (i)  Operational  criteria.  (A)  Hoisting  of  the 
personnel  platform  shall  be  performed  in  a  slow,  controlled,  cautious  manner 
with  no  sudden  movements  of  the  crane  or  derrick,  or  the  platform. 

1926.550(g)(3)(i)(B)  Load  lines  shall  be  capable  of  supporting,  without  failure, 
at  least  seven  times  the  maximum  intended  load,  except  that  where  rota- 
tion resistant  rope  is  used,  the  lines  shall  be  capable  of  supporting  without 
failure,  at  least  ten  times  the  maximum  intended  load.  The  required  design 
factor  is  achieved  by  taking  the  current  safety  factor  of  3.5  (required  under 
paragraph  (b)  (2))  of  this  section  and  applying  the  50  per  cent  derating  of  the 
crane  capacity  which  is  required  by  paragraph  (g)(3)(i)(F)  of  this  section. 

1926.550(g)(3)(i)(C)  Load  and  boom  hoist  drum  brakes,  swing  brakes,  and 
locking  devices  such  as  pawls  or  dogs  shall  be  engaged  when  the  occupied 
personnel  platform  is  in  a  stationary  working  position. 

1 926.550(g)(3)(i)(D)  The  crane  shall  be  uniformly  level  within  one  percent 
of  level  grade  and  located  on  firm  footing.  Cranes  equipped  with  outriggers 
shall  have  them  all  fully  deployed  following  manufacturer's  specifications, 
insofar  as  applicable,  when  hoisting  employees. 

1 926.550(g)(3)(i)(E)  The  total  weight  of  the  loaded  personnel  platform  and 
related  rigging  shall  not  exceed  50  percent  of  the  rated  capaciy  for  the  radius 
and  configuration  of  the  crane  or  derrick. 

1 926.550(g)(3)(i)(F)  The  use  of  machines  having  live  booms  (booms  in  which 
lowering  is  controlled  by  a  brake  without  aid  from  other  devices  which  slow 
the  lowering  speeds)  is  prohibited. 

1926.550(g)(3)(H)  Instruments  and  components.  (A)  Cranes  and  derricks 
with  variable  angle  booms  shall  be  equipped  with  a  boom  angle  indicator, 
readily  visible  to  the  operator. 

1 926.550(g)(3)(H)(B)  Cranes  with  telescoping  booms  shall  be  equipped  with 
a  device  to  indicate  clearly  to  the  operator,  at  all  times,  the  boom's  extended 
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length,  or  an  accurate  determination  of  the  load  radius  to  be  used  during 
the  lift  shall  be  made  prior  to  hoisting  personnel. 

1926.550(g)(3)(ii)(C)  A  positive  acting  device  shall  be  used  which  pre- 
vents contact  between  the  load  block  or  overhaul  ball  and  the  boom  tip 
(anti-two-blocking  device),  or  a  system  shall  be  used  which  deactivates 
the  hoisting  action  before  damage  occurs  in  the  event  of  a  two-blocking 
situation  (two  block  damage  prevention  feature). 

1 926.550(g)(3)(ii)(D)  The  load  line  hoist  drum  shall  have  a  system  or  device 
on  the  power  train,  other  than  the  load  hoist  brake,  which  regulates  the 
lowering  rate  of  speed  of  the  hoist  mechanism  (controlled  load  lowering.) 
Free  fall  is  prohibited. 

1 926.550(g)(4)  Personnel  platforms — (i)  Design  criteria.  (A)  The  personnel 
platform  and  suspension  system  shall  be  designed  by  a  qualified  engineer 
or  a  qualified  person  competent  in  structural  design. 

1926.550(g)(4)(i)(B)  The  suspension  system  shall  be  designed  to  min- 
imize tipping  of  the  platform  due  to  movement  of  employees  occupying 
the  platform. 

1926.550(g)(4)(i)(C)  The  personnel  platform  itself,  except  the  guardrail 
system  and  personal  fall  arrest  system  anchorages,  shall  be  capable  of 
supporting,  without  failure,  its  own  weight  and  at  least  five  times  the 
maximum  intended  load.  Criteria  for  guardrail  systems  and  personal  fall 
arrest  system  anchorages  are  contained  in  subpart  M  of  this  Part. 

1 926.550(g)(4)(H)  Platform  specifications.  (A)  Each  personnel  platform  shall 
be  equipped  with  a  guardrail  system  which  meets  the  requirements  of 
subpart  M.  and,  shall  be  enclosed  at  least  from  the  toeboard  to  mid-rail 
with  either  solid  construction  or  expanded  metal  having  openings  no 
greater  than  1/2  inch  (1.27  cm). 

1926.550(g)(4)(ii)(B)  A  grab  rail  shall  be  installed  inside  the  entire  pe- 
rimeter of  the  personnel  platform. 

1926.550(g)(4)(ii)(C)  Access  gates,  if  installed,  shall  not  swing  outward 
during  hoisting. 

1 926.550(g)(4)(ii)(D)  Access  gates,  including  sliding  or  folding  gates,  shall 
be  equipped  with  a  restraining  device  to  prevent  accidental  opening. 

1926.550(g)(4)(ii)(E)  Headroom  shall  be  provided  which  allows  employees 
to  stand  upright  in  the  platform. 

1926.550(g)(4)(ii)(F)  In  addition  to  the  use  of  hard  hats,  employees  shall 
be  protected  by  overhead  protection  on  the  personnel  platform  when 
employees  are  exposed  to  falling  objects. 

1926.550(g)(4)(ii)(G)  All  rough  edges  exposed  to  contact  by  employees 
shall  be  surfaced  or  smoothed  in  order  to  prevent  injury  to  employees 
from  punctures  or  lacerations. 

1926.550(g)(4)(ii)(H)  All  welding  of  the  personnel  platform  and  its  com- 
ponents shall  be  performed  by  a  qualified  welder  familiar  with  the  weld 
grades,  types  and  material  specified  in  the  platform  design. 

1 926.550(g)(4)(ii)(l)  The  personnel  platform  shall  be  conspicuously  posted 
with  a  plate  or  other  permanent  marking  which  indicates  the  weight  of  the 
platform  and  its  rated  load  capacity  or  maximum  intended  load. 

1926.550(g)(4)(iii)  Personnel  platform  loading.  (A)  The  personnel  platform 
shall  not  be  loaded  in  excess  of  its  rated  load  capacity.  When  a  personnel 
platform  does  not  have  a  rated  load  capacity  then  the  personnel  platform 
shall  not  be  loaded  in  excess  of  its  maximum  intended  load. 

1 926.550(g)(4)(iii)(B)  The  number  of  employees  occupying  the  personnel  plat- 
form shall  not  exceed  the  number  required  for  the  work  being  performed. 

1926.550(g)(4)(iii)(C)  Personnel  platforms  shall  be  used  only  for  employees, 
their  tools,  and  the  materials  necessary  to  do  their  work,  and  shall  not  be 
used  to  hoist  only  materials  or  tools  when  not  hoisting  personnel. 

1926.550(g)(4)(iii)(O)  Materials  and  tools  for  use  during  a  personnel  lift 
shall  be  secured  to  prevent  displacement. 

1926.550(g)(4)(iii)(E)  Materials  and  tools  for  use  during  a  personnel  lift 
shall  be  evenly  distributed  within  the  confines  of  the  platform  while  the 
platform  is  suspended. 

1 926.550(g)(4)(iv)  Rigging.  (A)  When  a  wire  rope  bridle  is  used  to  connect 
the  personnel  platform  to  the  load  line,  each  bridle  leg  shall  be  connected 
to  a  master  link  or  shackle  in  such  a  manner  to  ensure  that  the  load  is 
evenly  divided  among  the  bridle  legs. 
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1 926.550(g)(4)(iv)(B)  Hooks  on  overhaul  ball  assemblies,  lower  load  blocks, 
or  other  attachment  assemblies  shall  be  of  a  type  that  can  be  closed  and 
locked,  eliminating  the  hook  throat  opening.  Alternatively,  an  alloy  anchor 
type  shackle  with  a  bolt,  nut  and  retaining  pin  may  be  used. 

1 926.550(g)(4)(iv)(C)  Wire  rope,  shackles,  rings,  master  links,  and  other  rig- 
ging hardware  must  be  capable  of  supporting,  without  failure,  at  least  five 
times  the  maximum  intended  load  applied  or  transmitted  to  that  component. 
Where  rotation  resistant  rope  is  used,  the  slings  shall  be  capable  of  support- 
ing without  failure  at  least  ten  times  the  maximum  intended  load. 

1926.550(g)(4)(iv)(D)  All  eyes  in  wire  rope  slings  shall  be  fabricated 
with  thimbles. 

1 926.550(gK4XivXE)  Bridles  and  associated  rigging  for  attaching  the  personnel 
platform  to  the  hoist  line  shall  be  used  only  for  the  platform  and  the  neces- 
sary employees,  their  tools  and  the  materials  necessary  to  do  their  work,  and 
shall  not  be  used  for  any  other  purpose  when  not  hoisting  personnel. 

1926.550(gX5)  Trial  lift  inspection,  and  proof  testing,  (i)  A  trial  lift  with  the 
unoccupied  personnel  platform  loaded  at  least  to  the  anticipated  liftweight 
shall  be  made  from  ground  level,  or  any  other  location  where  employees 
will  enter  the  platform,  to  each  location  at  which  the  personnel  platform  is 
to  be  hoisted  and  positioned.  This  trial  lift  shall  be  performed  immediately 
prior  to  placing  personnel  on  the  platform.  The  operator  shall  determine 
that  all  systems,  controls  and  safety  devices  are  activated  and  functioning 
properly;  that  no  interferences  exist:  and  that  all  configurations  necessary 
to  reach  those  work  locations  will  allow  the  operator  to  remain  under  the 
50  percent  limit  of  the  hoist's  rated  capacity.  Materials  and  tools  to  be  used 
during  the  actual  lift  can  be  loaded  in  the  platform,  as  provided  in  para- 
graphs (g)(4)(iii)  (D).  and  (E)  of  this  section  for  the  trial  lift.  A  single  trial  lift 
may  be  performed  at  one  time  for  all  locations  that  are  to  be  reached  from 
a  single  set  up  position. 

1 926.550(g)(5)(H)  The  trial  lift  shall  be  repeated  prior  to  hoisting  employees 
whenever  the  crane  or  derrick  is  moved  and  set  up  in  a  new  location  or 
returned  to  a  previously  used  location.  Additionally,  the  trial  lift  shall  be 
repeated  when  the  lift  route  is  changed  unless  the  operator  determines 
that  the  route  change  is  not  significant  (i.e.,  the  route  change  would  not 
affect  the  safety  of  hoisted  employees.) 

1926.550(g)(5)(iii)  After  the  trial  lift,  and  just  prior  to  hoisting  personnel, 
the  platform  shall  be  hoisted  a  few  inches  and  inspected  to  ensure  that  it 
is  secure  and  properly  balanced.  Employees  shall  not  be  hoisted  unless 
the  following  conditions  are  determined  to  exist: 

1926.550(g)(5)(iii)(A)  Hoist  ropes  shall  be  free  of  kinks; 

1926.550(g)(5)(iii)(B)  Multiple  part  lines  shall  not  be  twisted  around 
each  other; 

1926.550(g)(5)(iii)(C)  The  primary  attachment  shall  be  centered  over  the 
platform;  and 

1926.550(g)(5)(iii)(D)  The  hoisting  system  shall  be  inspected  if  the  load  rope 
is  slack  to  ensure  all  ropes  are  properly  stated  on  drums  and  in  sheaves. 

1926.550(g)(5)(iv)  A  visual  inspection  of  the  crane  or  derrick,  rigging, 
personnel  platform,  and  the  crane  or  derrick  base  support  or  ground 
shall  be  conducted  by  a  competent  person  immediately  after  the  trial  lift 
to  determine  whether  the  testing  has  exposed  any  defect  or  produced  any 
adverse  effect  upon  any  component  or  structure. 

1926.550(g)(5)(v)  Any  defects  found  during  inspections  which  create  a 
safety  hazard  shall  be  corrected  before  hoisting  personnel. 

1926.550(g)(5)(vi)  At  each  job  site,  prior  to  hoisting  employees  on  the 
personnel  platform,  and  after  any  repair  or  modification,  the  platform 
and  rigging  shall  be  proof  tested  to  125  percent  of  the  platform's  rated 
capacity  by  holding  it  in  a  suspended  position  for  five  minutes  with  the 
test  load  evenly  distributed  on  the  platform  (this  may  be  done  concurrently 
with  the  trial  lift).  After  prooftestlng,  a  competent  person  shall  inspect 
the  platform  and  rigging.  Any  deficiencies  found  shall  be  corrected  and 
another  proof  test  shall  be  conducted.  Personnel  hoisting  shall  not  be 
conducted  until  the  proof  testing  requirements  are  satisfied. 

1 926.550(g)(6)  Work  practices,  (i)  Employees  shall  keep  all  parts  of  the 
body  inside  the  platform  during  raising,  lowering,  and  positioning.  This 
provision  does  not  apply  to  an  occupant  of  the  platform  performing  the 
duties  of  a  signal  person. 

1926.550(g)(6)(H)  Before  employees  exit  or  enter  a  hoisted  personnel 
platform  that  is  not  landed,  the  platform  shall  be  secured  to  the  struc- 
ture where  the  work  is  to  be  performed,  unless  securing  to  the  structure 
creates  an  unsafe  situation. 
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1926.550(q)(8)(IH)  Tag  line*  ■hall  i><-  used  unleM  theii  uae  i  reatea  an  un 
safe  condition 

i926.550(g)(6)(iv)  ii  tei  i. i  dent  It  open shaD  remain  al  the  controls  al 

.ill  i  lines  when  the  crane  engine  is  running  and  the  platform  is  ■  »  i  upied 

i926.550<gM6)(w)  Hotatlng  "i  employees  sh.iii  be  promptly  dlaouiiUnued  upon 
Indication  of  any  dangerous  weathei  conditions  or  other  Impending  dan 
i926.550(g)(6)(vi)  Employees  being  hoisted  shaD  remain  In  continuous  sighi 
of  and  in  direct  communication  with  the  operator  or  signal  person,  tn  thoai 
sm  i  i.i  i  inns  where  direct  visual  contacl  with  the  operator  Is  not  possible,  and 
the  uae  ol  .1  signal  person  would  create  •  >  greata  hazard  (01  thai  person, 
tiin-i  1  1  nmmiinti . , i alone  sue  h  .is  hv  r.iiiio  may  be  used. 

I928.550(g)(6)(vil)  Except  over  water,  employees  occupying  the  personnel 

platform  sh.ui  use  .1  hoily  belt /harness  system  with  lanyard  appropriately 
.1tt.1t  heel  t<>  1  Ik-  lower  load  block  or  overhaul  ball,  or  to  a  Structural  member 
within  the  personnel  platform  capable  ol  supporting  a  fall  impact  for  em- 
ployees using  the  .mi  borage  When  working  over  water,  the  requirements 
of  §1926. 106  shall  appry, 

1926.550(g)(6)(viii)  No  lifts  shall  be  made  on  another  of  the  crane's  or 
derricks  loadlines  while  personnel  arc  suspended  on  a  platform. 

1926.550(g)(7)  Traveling,  (i)  Hoisting  of  employees  while  the  crane  is 

traveling  is  prohibited,  except  for  portal,  tower  and  locomotive  cranes. 

or  where  the  employer  demonstrates  that  there  Is  no  less  hazardous  way 

to  perform  the  work. 

1926.550(g)(7)(H)  Under  any  circumstances  where  a  crane  would  travel  while 

hoisting  personnel,  the  employer  shall  implement  the  following  procedures 

to  safeguard  employees: 

1926.550<gK7XiiXA)  Crane  travel  shall  be  restricted  to  a  fixed  track  or  runway; 

1926.550(g)(7)(ii)(B)  Travel  shall  be  limited  to  the  load  radius  of  the  boom 

used  during  the  lift:  and 

1926.550(g)(7)(ii)(C)  The  boom  must  be  parallel  to  the  direction  of  travel. 

1926.550(g)(7)(ii)(D)  A  complete  trial  run  shall  be  performed  to  test  the  route 
of  travel  before  employees  are  allowed  to  occupy  the  platform.  This  trial  run 
can  be  performed  at  the  same  time  as  the  trial  lift  required  by  paragraph 
(g)(5)(i)  of  this  section  which  tests  the  route  of  the  lift. 

1 926.550(g)(7)(ii)(E)  If  travel  is  done  with  a  rubber  tired-carrier,  the  condition 
and  air  pressure  of  the  tires  shall  be  checked.  The  chart  capacity  for  lifts 
on  rubber  shall  be  used  for  application  of  the  50  percent  reduction  of  rated 
capacity.  Notwithstanding  paragraph  (g|(3)(i)(E)  of  this  section,  outriggers 
may  be  partially  retracted  as  necessary  for  travel. 

1 926.550(g)(8)  Pre-lift  meeting,  (i)  A  meeting  attended  by  the  crane  or  derrick 
operator,  signal  person(s)  (if  necessary  for  the  lift),  employee(s)  to  be  lifted, 
and  the  person  responsible  for  the  task  to  be  performed  shall  be  held  to 
review  the  appropriate  requirements  of  paragraph  (g)  of  this  section  and 
the  procedures  to  be  followed. 

1926.550(g)(8)(H)  This  meeting  shall  be  held  prior  to  the  trial  lift  at  each 
new  work  location,  and  shall  be  repeated  for  any  employees  newly  assigned 
to  the  operation. 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  52 
FR  36382.  Sept.  28.  1987:  53  FR  29139.  Aug.  2.  1988:  54  FR  15406.  Apr. 
18.  1989;  54  FR  24334.  June  7.  1989:  58  FR  35183.  June  30.  1993;  59 
FR  40730.  Aug.  9.  1994;  61  FR  5510.  Feb.  13.  1996] 

§1926.551  Helicopters. 

1 926.55 1  (a)  Helicopter  regulations.  Helicopter  cranes  shall  be  expected  to  com- 
ply with  any  applicable  regulations  of  the  Federal  Aviation  Administration. 

1926.551(b)  Briefing.  Prior  to  each  day's  operation  a  briefing  shall  be 
conducted.  This  briefing  shall  set  forth  the  plan  of  operation  for  the  pilot 
and  ground  personnel. 

1926.551(c)  Slings  and  tag  lines.  Load  shall  be  properly  slung.  Tag  lines 
shall  be  of  a  length  that  will  not  permit  their  being  drawn  up  into  rotors. 
Pressed  sleeve,  swedged  eyes,  or  equivalent  means  shall  be  used  for  all 
freely  suspended  loads  to  prevent  hand  splices  from  spinning  open  or  cable 
clamps  from  loosening. 

1926.551(d)  Cargo  hooks.  All  electrically  operated  cargo  hooks  shall  have 
the  electrical  activating  device  so  designed  and  installed  as  to  prevent  in- 
advertent operation.  In  addition,  these  cargo  hooks  shall  be  equipped  with 
an  emergency  mechanical  control  for  releasing  the  load.  The  hooks  shall  be 
tested  prior  to  each  day's  operation  to  determine  that  the  release  functions 
properly,  both  electrically  and  mechanically. 


1926.551(e)  Personal  protective  equipment.  (1)  Personal  protective 
equipment  i<>i  employeea  receiving  the  load  sh.iii  consist  ol  conqdi  ti 
proti  i  Hon  and  hard  hats  sc<  ured  by  <  Unstraps 
1926.551(e)(2)  Loose  luting  i  lothlng  likely  to  Hap  In  the  downwaab,  anil 

thus  be  snagged  on  hoist  line,  sh.iii  not  i»  worn 

1926.551(f)  Loose  gear  and  objects.  Every  practical  precaution  sh.iii  be 

to  provide  foi  the  protection  "i  the  employees  from  Dying  objects  in 

the  rotor  downwaab,  All  loose  geai  within  LOO  feet  of  the  place  of  lifting  the 

load,  depositing  the  load,  and  all  other  areas  siisceptfble  to  rotor  downwaab 

sh.iii  be  secured  or  removed 

1926.551(g)  Housekeeping.  Good  housekeeping  shall  lie  maintained  in  all 

helicopter  loading  and  unloading  .mas. 

1926.551(h)  Operator  responsibility,  the  helicopter  operator  shall  be 
responsible  for  size,  weight,  and  manner  in  which  loads  are  connected  to 
the  helicopter.  If.  for  any  reason,  the  helicopter  operator  believes  the  lilt 
cannot  be  made  safely,  the  lilt  shall  not  be  made. 

1 926.551  (i)  Hooking  and  unhooking  loads.  When  employees  are  required 
to  perform  work  under  hovering  i  raft,  a  safe  means  of  access  shall  be  pro- 
vided for  employees  to  reach  the  hoist  line  hook  and  engage  or  disengage 
cargo  slings.  Employees  shall  not  perform  work  under  hovering  craft  except 
when  necessary  to  hook  or  unhook  loads. 

1926.551(j)  Static  charge.  Static  charge  on  the  suspended  load  shall  be 
dissipated  with  a  grounding  device  before  ground  personnel  touch  the 
suspended  load,  or  protecUve  rubber  gloves  shall  be  worn  by  all  ground 
personnel  touching  the  suspended  load. 

1 926.551  (k)  Weight  limitation.  The  weight  of  an  external  load  shall  not 
exceed  the  manufacturer's  rating. 

1926.551(1)  Ground  lines.  Hoist  wires  or  other  gear,  except  for  pulling 
lines  or  conductors  that  are  allowed  to  "pay  out"  from  a  container  or  roll 
off  a  reel,  shall  not  be  attached  to  any  fixed  ground  structure,  or  allowed 
to  foul  on  any  fixed  structure. 

1 926.551  (m)  Visibility.  When  visibility  is  reduced  by  dust  or  other  condi- 
tions, ground  personnel  shall  exercise  special  caution  to  keep  clear  of  main 
and  stabilizing  rotors.  Precautions  shall  also  be  taken  by  the  employer  to 
eliminate  as  far  as  practical  reduced  visibility 

1 926.551  (n)  Signal  systems.  Signal  systems  between  aircrew  and  ground 
personnel  shall  be  understood  and  checked  in  advance  of  hoisting  the  load. 
This  applies  to  either  radio  or  hand  signal  systems.  Hand  signals  shall  be 
as  shown  in  Figure  N- 1 . 

> \ 

FIGURE  N-1  HELICOPTER  HAND  SIGNAL 
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1926.551(o)  Approach  distance.  No  unauthorized  person  shall  be  al- 
lowed to  approach  within  50  feet  of  the  helicopter  when  the  rotor  blades 
are  turning. 

1 926.551  (p)  Approaching  helicopter.  Whenever  approaching  or  leaving 
a  helicopter  with  blades  rotating,  all  employees  shall  remain  in  full  view  of 
the  pilot  and  keep  in  a  crouched  position.  Employees  shall  avoid  the  area 
from  the  cockpit  or  cabin  rearward  unless  authorized  by  the  helicopter 
operator  to  work  there. 

1 926.55 1(q)  Personnel.  Sufficient  ground  personnel  shall  be  provided 
when  required  for  safe  helicopter  loading  and  unloading  operations. 

1 926.55 1(r)  Communications.  There  shall  be  constant  reliable 
communication  between  the  pilot,  and  a  designated  employee  of  the 
ground  crew  who  acts  as  a  signalman  during  the  period  of  loading 
and  unloading.  This  signalman  shall  be  distinctly  recognizable  from 
other  ground  personnel. 

1 926.551  (s)  Fires.  Open  fires  shall  not  be  permitted  in  an  area  that  could 
result  in  such  fires  being  spread  by  the  rotor  downwash. 

§1926.552  Material  hoists, 
personnel  hoists,  and  elevators. 

1926.552(a)  General  requirements.  (1)  The  employer  shall  comply 
with  the  manufacturer's  specifications  and  limitations  applicable  to  the 
operation  of  all  hoists  and  elevators.  Where  manufacturer's  specifica- 
tions are  not  available,  the  limitations  assigned  to  the  equipment  shall 
be  based  on  the  determinations  of  a  professional  engineer  competent 
in  the  field. 

1926.552(a)(2)  Rated  load  capacities,  recommended  operating  speeds, 
and  special  hazard  warnings  or  instructions  shall  be  posted  on  cars 
and  platforms. 

1926.552(a)(3)  Wire  rope  shall  be  removed  from  service  when  any  of  the 
following  conditions  exists: 

1926.552(a)(3)(i)  In  hoisting  ropes,  six  randomly  distributed  broken  wires 
in  one  rope  lay  or  three  broken  wires  in  one  strand  in  one  rope  lay: 

1 926.552(a)(3)(ii)  Abrasion,  scrubbing,  flattening,  or  peening.  causing  loss 
of  more  than  one-third  of  the  original  diameter  of  the  outside  wires: 

1926.552(a)(3)(iii)  Evidence  of  any  heat  damage  resulting  from  a  torch  or 
any  damage  caused  by  contact  with  electrical  wires: 

1926.552(a)(3)(iv)  Reduction  from  nominal  diameter  of  more  than  three 
sixty-fourths  inch  for  diameters  up  to  and  including  three-fourths  inch; 
one-sixteenth  Inch  for  diameters  seven-eights  to  1  1/8  inches:  and  three 
thirty-seconds  inch  for  diameters  1  1/4  to  1  1/2  inches. 

1926.552(a)(4)  Hoisting  ropes  shall  be  installed  in  accordance  with  the 
wire  rope  manufacturers'  recommendations. 

1926.552(a)(5)  The  installation  of  live  booms  on  hoists  is  prohibited. 

1926.552(a)(6)  The  use  of  endless  belt-type  manlifts  on  construction 
shall  be  prohibited. 

1926.552(b)  Material  hoists.  (1)(i)  Operating  rules  shall  be  established 
and  posted  at  the  operator's  station  of  the  hoist.  Such  rules  shall  include 
signal  system  and  allowable  line  speed  for  various  loads.  Rules  and  notices 
shall  be  posted  on  the  car  frame  or  crosshead  in  a  conspicuous  location, 
including  the  statement  "No  Riders  Allowed." 

1926.552(b)(1)(ii)  No  person  shall  be  allowed  to  ride  on  materia]  hoists 
except  for  the  purposes  of  inspection  and  maintenance. 

1926.552(b)(2)  All  entrances  of  the  hoistways  shall  be  protected  by 
substantial  gates  or  bars  which  shall  guard  the  full  width  of  the  landing 
entrance.  All  hoistway  entrance  bars  and  gates  shall  be  painted  with 
diagonal  contrasting  colors,  such  as  black  and  yellow  stripes. 

1926.552(b)(2)(i)  Bars  shall  be  not  less  than  2-  by  4-inch  wooden  bars  or 
the  equivalent,  located  2  feet  from  the  hoistway  line.  Bars  shall  be  located 
not  less  than  36  inches  nor  more  than  42  inches  above  the  floor. 

1926.552(b)(2)(H)  Gates  or  bars  protecting  the  entrances  to  hoistways 
shall  be  equipped  with  a  latching  device. 

1926.552(b)(3)  Overhead  protective  covering  of  2-inch  planking.  3/4-inch 
plywood,  or  other  solid  material  of  equivalent  strength,  shall  be  provided 
on  the  top  of  every  material  hoist  cage  or  platform. 


1926.552(b)(4)  The  operator's  station  of  a  hoisting  machine  shall  be 
provided  with  overhead  protection  equivalent  to  tight  planking  not  less 
than  2  inches  thick.  The  support  for  the  overhead  protection  shall  be  of 
equal  strength. 

1926.552(b)(5)  Hoist  towers  may  be  used  with  or  without  an  enclosure 
on  all  sides.  However,  whichever  alternative  is  chosen,  the  following  ap- 
plicable conditions  shall  be  met: 

1 926.552(b)(5)(i)  When  a  hoist  tower  is  enclosed,  it  shall  be  enclosed  on 
all  sides  for  its  entire  height  with  a  screen  enclosure  of  1  /2-inch  mesh. 
No.  18  U.S.  gauge  wire  or  equivalent,  except  for  landing  access. 

1926.552(b)(5)(ii)  When  a  hoist  tower  is  not  enclosed,  the  hoist  platform 
or  car  shall  be  totally  enclosed  (caged)  on  all  sides  for  the  full  height  be- 
tween the  floor  and  the  overhead  protective  covering  with  1  /2-inch  mesh 
of  No.  14  U.S.  gauge  wire  or  equivalent.  The  hoist  platform  enclosure 
shall  include  the  required  gates  for  loading  and  unloading.  A  6-foot  high 
enclosure  shall  be  provided  on  the  unused  sides  of  the  hoist  tower  at 
ground  level. 

1926.552(b)(6)  Car  arresting  devices  shall  be  installed  to  function  in 
case  of  rope  failure. 

1926.552(b)(7)  All  material  hoist  towers  shall  be  designed  by  a  licensed 
professional  engineer. 

1926.552(b)(8)  All  material  hoists  shall  conform  to  the  requirements  of 
ANSI  A10.5-1969.  Safety  Requirements  for  Material  Hoists. 

1926.552(c)  Personnel  hoists.  (1)  Hoist  towers  outside  the  structure 
shall  be  enclosed  for  the  full  height  on  the  side  or  sides  used  for  entrance 
and  exit  to  the  structure.  At  the  lowest  landing,  the  enclosure  on  the 
sides  not  used  for  exit  or  entrance  to  the  structure  shall  be  enclosed  to 
a  height  of  at  least  10  feet.  Other  sides  of  the  tower  adjacent  to  floors  or 
scaffold  platforms  shall  be  enclosed  to  a  height  of  10  feet  above  the  level 
of  such  floors  or  scaffolds. 

1926.552(c)(2)  Towers  inside  of  structures  shall  be  enclosed  on  all  four 
sides  throughout  the  full  height. 

1 926.552(c)(3)  Towers  shall  be  anchored  to  the  structure  at  intervals  not 
exceeding  25  feet.  In  addition  to  tie-ins,  a  series  of  guys  shall  be  installed. 
Where  tie-ins  are  not  practical  the  tower  shall  be  anchored  by  means 
of  guys  made  of  wire  rope  at  least  one-half  inch  in  diameter,  securely 
fastened  to  anchorage  to  ensure  stability. 

1926.552(c)(4)  Hoistway  doors  or  gates  shall  be  not  less  than  6  feet 
6  inches  high  and  shall  be  provided  with  mechanical  locks  which  can- 
not be  operated  from  the  landing  side,  and  shall  be  accessible  only  to 
persons  on  the  car. 

1 926 .552(c)(5)  Cars  shall  be  permanently  enclosed  on  all  sides  and  the  top. 
except  sides  used  for  entrance  and  exit  which  have  car  gates  or  doors. 

1 926.552(c)(6)  A  door  or  gate  shall  be  provided  at  each  entrance  to  the  car 
which  shall  protect  the  full  width  and  height  of  the  car  entrance  opening. 

1 926.552(c)(7)  Overhead  protective  covering  of  2-inch  planking.  3/4-inch 
plywood  or  other  solid  material  or  equivalent  strength  shall  be  provided 
on  the  top  of  every  personnel  hoist. 

1926.552(c)(8)  Doors  or  gates  shall  be  provided  with  electric  contacts 
which  do  not  allow  movement  of  the  hoist  when  door  or  gate  is  open. 

1926.552(c)(9)  Safeties  shall  be  capable  of  stopping  and  holding  the  car 
and  rated  load  when  traveling  at  governor  tripping  speed. 

1926.552(c)(10)  Cars  shall  be  provided  with  a  capacity  and  data  plate 
secured  in  a  conspicuous  place  on  the  car  or  crosshead. 

1926.552(c)(1 1)  Internal  combustion  engines  shall  not  be  permitted  for 
direct  drive. 

1926.552(c)(12)  Normal  and  final  terminal  stopping  devices  shall  be 
provided. 

1926.552(c)(13)  An  emergency  stop  switch  shall  be  provided  in  the  car 
and  marked  "Stop." 

1 926.552(c)(1 4)  Ropes:  (i)  The  minimum  number  of  hoisting  ropes  used 
shall  be  three  for  traction  hoists  and  two  for  drum-type  hoists. 

1 926.552(c)(1 4)(ii)  The  minimum  diameter  of  hoisting  and  counterweight 
wire  ropes  shall  be  1/2-inch. 

1926.552(c)(14)(iii)  Safety  factors: 
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MINIMUM  FACTORS  OF  SAFETY 
FOR  SUSPENSION  WIRE  ROPES 


Rope  speed  in  feet  per  minute 


Minimum  factor  of  safety 


50..., 
75..., 
100. 
125. 
150. 
175. 
200.. 
225. 
250. 
300., 
350. 
400., 
450. 
500. 
550. 
600. 


7.60 
7.75 
7.95 
8.10 
8.25 
8.40 
8.60 
8.75 
8.90 
9.20 
9.50 
9.75 
10.00 
10.25 
10.45 
10.70 


1 926.552(c)(1 5)  Following  assembly  and  erection  of  hoists,  and  before  being 
put  In  service,  an  inspection  and  test  of  all  functions  and  safety  devices  shall 
be  made  under  the  supervision  of  a  competent  person.  A  similar  inspection 
and  test  Is  required  following  major  alteration  of  an  existing  installation.  All 
hoists  shall  be  inspected  and  tested  at  not  more  than  3-month  intervals.  The 
employer  shall  prepare  a  certification  record  which  includes  the  date  the 
inspection  and  test  of  all  functions  and  safety  devices  was  performed:  the 
signature  of  the  person  who  performed  the  inspection  and  test;  and  a  serial 
number,  or  other  identifier,  for  the  hoist  that  was  inspected  and  tested.  The 
most  recent  certification  record  shall  be  maintained  on  file. 

1 926.552(c)(  1 6)  All  personnel  hoists  used  by  employees  shall  be  constructed 
of  materials  and  components  which  meet  the  specifications  for  materiaJs. 
construction,  safety  devices,  assembly,  and  structural  integrity  as  stated 
in  the  American  National  Standard  A10.4-1963.  Safety  Requirements  for 
Workmen's  Hoists.  The  requirements  of  this  paragraph  (c)(  16)  do  not  apply 
to  cantilever  type  personnel  hoists. 

1926.552(c)(17)(i)  Personnel  hoists  used  in  bridge  tower  construction  shall 
be  approved  by  a  registered  professional  engineer  and  erected  under  the 
supervision  of  a  qualified  engineer  competent  in  this  field. 

1 926.552(c)(1 7)(ii)  When  a  hoist  tower  is  not  enclosed,  the  hoist  platform  or 
car  shall  be  totally  enclosed  (caged)  on  all  sides  for  the  full  height  between 
the  floor  and  the  overhead  protective  covering  with  3/4-inch  mesh  of  No.  14 
U.S.  gauge  wire  or  equivalent.  The  hoist  platform  enclosure  shall  include 
the  required  gates  for  loading  and  unloading. 

I926.552(c)(17)(iii)  These  hoists  shall  be  inspected  and  maintained  on 
a  weekly  basis.  Whenever  the  hoisting  equipment  is  exposed  to  winds 
exceeding  35  miles  per  hour  it  shall  be  inspected  and  put  in  operable 
condition  before  reuse. 

1926.552(c)(1  7)(iv)  Wire  rope  shall  be  taken  out  of  service  when  any  of  the 
following  conditions  exist: 

1926.552(c)(17)(iv)(a)  In  running  ropes,  six  randomly  distributed  broken 
wires  in  one  lay  or  three  broken  wires  in  one  strand  in  one  lay; 

1926.552(c)(17)(iv)(bJ  Wear  of  one-third  the  original  diameter  of  outside 
individual  wires.  Kinking,  crushing,  bird  caging,  or  any  other  damage  re- 
sulting in  distortion  of  the  rope  structure: 

1926.552(c)(1 7){iv)(c)  Evidence  of  any  heat  damage  from  any  cause; 

1926.552(c)(17)(iv)(dJ  Reductions  from  nominal  diameter  of  more  than 
three-sixty-fourths  inch  for  diameters  to  and  including  three-fourths  inch, 
one-sixteenth  inch  for  diameters  seven-eights  inch  to  1  1/8  inches  inclusive, 
three-thirty-seconds  inch  for  diameters  1  1/4  to  1  1/2  inches  inclusive: 

1926.552(c)(17)(iv)(e)  In  standing  ropes,  more  than  two  broken  wires  in 
one  lay  in  sections  beyond  end  connections  or  more  than  one  broken  wire 
at  an  end  connection. 

1926.552(d)  Permanent  elevators  under  the  care  and  custody  of  the  employer 
and  used  by  employees  for  work  covered  by  this  Act  shall  comply  with  the 
requirements  of  American  National  Standards  Institute  Al  7. 1-1965  with  ad- 
denda Al  7.  la- 1967.  A17.  lb- 1968.  Al  7.  lc- 1969.  Al  7.  Id- 1970.  and  inspected 
in  accordance  with  A17. 2-1960  with  addenda  A17.2a-1965.  A17.2b-1967. 


|44  FR  B67;  ■    •  as  amended  ■'<  62 

12,  Bepl   28,  L987I 

§1926.553  Base-mounted  drum  hoists. 

1926.553(a)  General  requirements.  (1)  Kx|*ised  moving  parts  Bin  li  OS  gears, 

prcrje  ting  si  news,  set*  raws,  chain,  cables,  chain  spra  kets,  and  reciprocal 
ing  or  rotating  parts,  which  constitute  .i  hazard,  shall  be  guarded 

1926.553(a)(2)  All  controls  used  during  the  nor  mil  operation  I  v<  le  shall 

in-  located  within  easy  reach  ol  the  operator's  station. 

1926.553(a)(3)  Klec  Irlc    inolni  operated  hoists  shall  !«■  provided  with: 
1926.553(a)(3)(i)  A  device  In  disconnect  all  motors  I  rum  the  line  upon  power 

failure  and  noi  permit  anv  motor  to  be  restarted  until  the  i  ontroller  handle 

is  brought  to  the  "on"  position; 

1926.553(a)(3)(H)  Where  applicable,  an  overspeed  preventive  device; 

1926.553(a)(3)(iii)  A  means  whereby  remotely  operated  hoists  stop  when 
any  control  Is  Ineffective. 

1926.553(a)(4)  All  base-mounted  drum  hoists  in  use  shall  meet  the  appli- 
cable requirements  for  design,  construction,  installation,  testing,  Inspection, 
maintenance,  and  operations,  as  prescribed  by  the  manufacturer. 

1926.553(b)  Specific  requirements.  IRescrved] 

§1926.554  Overhead  hoists. 

1 926.554(a)  General  requirements.  (1 )  The  safe  working  load  of  the  over  - 
head  hoist,  as  determined  by  the  manufacturer,  shall  be  Indicated  on  the 
hoist,  and  this  safe  working  load  shall  not  be  exceeded. 

1 926.554(a)(2)  The  supporting  structure  to  which  the  hoist  is  attached  shall 
have  a  safe  working  load  equal  to  that  of  the  hoist. 

1 926.554(a)(3)  The  support  shall  be  arranged  so  as  to  provide  for  free  movement 
of  the  hoist  and  shall  not  restrict  the  hoist  from  lining  itself  up  with  the  load. 
1926.554(a)(4)  The  hoist  shall  be  installed  only  in  locations  that  will  permit 
the  operator  to  stand  clear  of  the  load  at  all  times. 

1926.554(aM5)  Air  hoists  shall  be  connected  to  an  air  supply  of  sufficient  ca- 
pacity and  pressure  to  safely  operate  the  hoist.  All  air  hoses  supplying  air  shall 
be  positively  connected  to  prevent  their  becoming  disconnected  during  use. 

1 926.554(a)(6)  All  overhead  hoists  in  use  shall  meet  the  applicable  require- 
ments for  construction,  design,  installation,  testing,  inspection,  mainte- 
nance, and  operation,  as  prescribed  by  the  manufacturer. 

1 926.554(b)  Specific  requirements.  [Reserved] 

§1926.555  Conveyors. 

1926.555(a)  General  requirements.  (1)  Means  for  stopping  the  motor  or 
engine  shall  be  provided  at  the  operator's  station.  Conveyor  systems  shall 
be  equipped  with  an  audible  warning  signal  to  be  sounded  immediately 
before  starting  up  the  conveyor. 

1926.555(a)(2)  If  the  operator's  station  is  at  a  remote  point,  similar  pro- 
visions for  stopping  the  motor  or  engine  shall  be  provided  at  the  motor  or 
engine  location. 

1926.555(a)(3)  Emergency  stop  switches  shall  be  arranged  so  that  the 
conveyor  cannot  be  started  again  until  the  actuating  stop  switch  has  been 
reset  to  running  or  "on"  position. 

1926.555(a)(4)  Screw  conveyors  shall  be  guarded  to  prevent  employee 
contact  with  turning  flights. 

1926.555(a)(5)  Where  a  conveyor  passes  over  work  areas,  aisles,  or  thor- 
oughfares, suitable  guards  shall  be  provided  to  protect  employees  required 
to  work  below  the  conveyors. 

1 926.555(a)(6)  All  crossovers,  aisles,  and  passageways  shall  be  conspicu- 
ously marked  by  suitable  signs,  as  required  by  subpart  G  of  this  part. 

1 926.555(a)(7)  Conveyors  shall  be  locked  out  or  otherwise  rendered  inop- 
erable, and  tagged  out  with  a  "Do  Not  Operate"  tag  during  repairs  and  when 
operation  is  hazardous  to  employees  performing  maintenance  work. 

1 926.555(a)(8)  All  conveyors  in  use  shall  meet  the  applicable  requirements 
for  design,  construction,  inspection,  testing,  maintenance,  and  operation,  as 
prescribed  in  the  ANSI  B20. 1  - 1957.  Safety  Code  for  Conveyors.  Cableways. 
and  Related  Equipment. 

§1926.556  Aerial  lifts  [Removed]. 

[§1926.556  removed  at  61  FR  46131.  Aug.  30.  1996.  eff.  Nov.  29.  1996.| 
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Authority:  Section  107.  Construction  Work  Hours  and  Safety  Stan- 
dards Act  (Construction  Safety  Act)  (40  U.S.C.  333):  Sees.  4,  6.  8,  Oc- 
cupational Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657); 
Secretary  of  Labors  Order  No.  12-71  (36  FR  8754).  8-76(41  FR  25059). 
9-83  (48  FR  35736),  1-90  (55  FR  9033).  or  6-96  (62  FR  1 1 1).  as  ap- 
plicable. Section  1926.602  also  issued  under  29  CFR  part  1911. 


§1926.600  Equipment. 

1926.600(a)  General  requirements.  (1)  All  equipment  left  unattended  at 
night,  adjacent  to  a  highway  in  normal  use,  or  adjacent  to  construction 
areas  where  work  is  in  progress,  shall  have  appropriate  lights  or  reflectors, 
or  barricades  equipped  with  appropriate  lights  or  reflectors,  to  identify  the 
location  of  the  equipment. 

1926.600(a)(2)  A  safety  tire  rack.  cage,  or  equivalent  protection  shall  be 
provided  and  used  when  inflating,  mounting,  or  dismounting  tires  installed 
on  split  rims,  or  rims  equipped  with  locking  rings  or  similar  devices. 

1 926.600(a)(3)(i)  Heavy  machinery,  equipment,  or  parts  thereof,  which  are 
suspended  or  held  aloft  by  use  of  slings,  hoists,  or  jacks  shall  be  substan- 
tially blocked  or  cribbed  to  prevent  falling  or  shifting  before  employees  are 
permitted  to  work  under  or  between  them.  Bulldozer  and  scraper  blades, 
end-loader  buckets,  dump  bodies,  and  similar  equipment,  shall  be  either 
fully  lowered  or  blocked  when  being  repaired  or  when  not  in  use.  All  con- 
trols shall  be  in  a  neutral  position,  with  the  motors  stopped  and  brakes 
set.  unless  work  being  performed  requires  otherwise. 

1926.600(a)(3)(ii)  Whenever  the  equipment  is  parked,  the  parking  brake 
shall  be  set.  Equipment  parked  on  inclines  shall  have  the  wheels  chocked 
and  the  parking  brake  set. 

1 926.600(a)(4)  The  use.  care  and  charging  of  all  batteries  shall  conform  to 
the  requirements  of  subpart  K  of  this  part. 

1926.600(a)(5)  All  cab  glass  shall  be  safety  glass,  or  equivalent,  that  in- 
troduces no  visible  distortion  affecting  the  safe  operation  of  any  machine 
covered  by  this  subpart. 

1926.600(a)(6)  All  equipment  covered  by  this  subpart  shall  comply  with 
the  requirements  of  §1926.550(a)(15)  when  working  or  being  moved  in  the 
vicinity  of  power  lines  or  energized  transmitters. 

1926.600(a)(7)  Rolling  railroad  cars.  Derail  and/or  bumper  blocks  shall 
be  provided  on  spur  railroad  tracks  where  a  rolling  car  could  contact  other 
cars  being  worked,  enter  a  building,  work  or  traffic  area. 

1926.600(b)  Specific  requirements.  (Reserved] 

(44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35183.  June  30.  19931 

§1926.601  Motor  vehicles. 

1926.601(a)  Coverage.  Motor  vehicles  as  covered  by  this  part  are  those 
vehicles  that  operate  within  an  off-highway  jobsite.  not  open  to  public  traf- 
fic. The  requirements  of  this  section  do  not  apply  to  equipment  for  which 
rules  are  prescribed  in  §1926.602. 

1926.601(b)  General  requirements.  (1)  All  vehicles  shall  have  a  service 
brake  system,  an  emergency  brake  system,  and  a  parking  brake  system. 
These  systems  may  use  common  components,  and  shall  be  maintained  in 
operable  condition. 

1 926.60 1  (b)(2)(i)  Whenever  visibility  conditions  warrant  additional  light .  all 
vehicles,  or  combinations  of  vehicles,  in  use  shall  be  equipped  with  at  least 
two  headlights  and  two  taillights  in  operable  condition. 

1926.601(b)(2)(H)  All  vehicles,  or  combination  of  vehicles,  shall  have  brake 
lights  in  operable  condition  regardless  of  light  conditions. 

1926.601(b)(3)  All  vehicles  shall  be  equipped  with  an  adequate  audible 
warning  device  at  the  operator's  station  and  in  an  operable  condition. 

1926.601(b)(4)  No  employer  shall  use  any  motor  vehicle  equipment  having 
an  obstructed  view  to  the  rear  unless: 

1 926.601  (b)(4)(i)  The  vehicle  has  a  reverse  signal  alarm  audible  above  the 
surrounding  noise  level  or: 


1 926.601  (b)(4)(H)  The  vehicle  is  backed  up  only  when  an  observer  signals 
that  it  is  safe  to  do  so. 

1 926.601  (b)(5)  All  vehicles  with  cabs  shall  be  equipped  with  windshields  and 
powered  wipers.  Cracked  and  broken  glass  shall  be  replaced.  Vehicles  operat- 
ing in  areas  or  under  conditions  that  cause  fogging  or  frosting  of  the  wind- 
shields shall  be  equipped  with  operable  defogging  or  defrosting  devices. 

1926.601(b)(6)  All  haulage  vehicles,  whose  pay  load  is  loaded  by  means 
of  cranes,  power  shovels,  loaders,  or  similar  equipment,  shall  have  a  cab 
shield  and/or  canopy  adequate  to  protect  the  operator  from  shifting  or 
falling  materials. 

1926.601(b)(7)  Tools  and  material  shall  be  secured  to  prevent  movement 
when  transported  in  the  same  compartment  with  employees. 

1 926.601  (b)(8)  Vehicles  used  to  transport  employees  shall  have  seats  firmly 
secured  and  adequate  for  the  number  of  employees  to  be  carried. 

1926.601(b)(9)  Seat  belts  and  anchorages  meeting  the  requirements  of  49 
CFR  part  57 1  (Department  of  Transportation.  Federal  Motor  Vehicle  Safety 
Standards)  shall  be  installed  in  all  motor  vehicles. 

1 926.601  (b)(  10)  Trucks  with  dump  bodies  shall  be  equipped  with  positive 
means  of  support,  permanently  attached,  and  capable  of  being  locked  in 
position  to  prevent  accidental  lowering  of  the  body  while  maintenance  or 
inspection  work  is  being  done. 

1 926.601  (b)(1 1)  Operating  levers  controlling  hoisting  or  dumping  devices 
on  haulage  bodies  shall  be  equipped  with  a  latch  or  other  device  which  will 
prevent  accidental  starting  or  tripping  of  the  mechanism. 

1 926.601  (b)(1 2)  Trip  handles  for  tailgates  of  dump  trucks  shall  be  so  ar- 
ranged that,  in  dumping,  the  operator  will  be  in  the  clear. 

1 926.601  (b)(13)(i)  All  rubber-tired  motor  vehicle  equipment  manufactured 
on  or  after  May  1 .  1972.  shall  be  equipped  with  fenders.  All  rubber-tired  mo- 
tor vehicle  equipment  manufactured  before  May  1.  1972.  shall  be  equipped 
with  fenders  not  later  than  May  1.  1973. 

1 926.601  (b)(13)(ii)  Mud  flaps  may  be  used  in  lieu  of  fenders  whenever  motor 
vehicle  equipment  is  not  designed  for  fenders. 

1926.601(b)(14)  All  vehicles  in  use  shall  be  checked  at  the  beginning  of 
each  shift  to  assure  that  the  following  parts,  equipment,  and  accessories  are 
in  safe  operating  condition  and  free  of  apparent  damage  that  could  cause 
failure  while  in  use:  service  brakes,  including  trailer  brake  connections; 
parking  system  (hand  brake):  emergency  stopping  system  (brakes);  tires; 
horn;  steering  mechanism;  coupling  devices:  seat  belts;  operating  controls; 
and  safety  devices.  All  defects  shall  be  corrected  before  the  vehicle  is  placed 
in  service.  These  requirements  also  apply  to  equipment  such  as  lights,  re- 
flectors, windshield  wipers,  defrosters,  fire  extinguishers,  etc..  where  such 
equipment  is  necessary. 

§1926.602  Material  handling  equipment. 

1926.602(a)  Earthmoving  equipment;  General.  (1)  These  rules  apply  to 
the  following  types  of  earthmoving  equipment:  scrapers,  loaders,  crawler 
or  wheel  tractors,  bulldozers,  off-highway  trucks,  graders,  agricultural  and 
industrial  tractors,  and  similar  equipment.  The  promulgation  of  specific 
rules  for  compactors  and  rubber-tired  "skid-steer"  equipment  is  reserved 
pending  consideration  of  standards  currently  being  developed. 

1926.602(a)(2)  Seat  belts,  (i)  Seat  belts  shall  be  provided  on  all  equipment 
covered  by  this  section  and  shall  meet  the  requirements  of  the  Society  of 
Automotive  Engineers.  J386- 1969,  Seat  Belts  for  Construction  Equipment. 
Seat  belts  for  agricultural  and  light  industrial  tractors  shall  meet  the  seat 
belt  requirements  of  Society  of  Automotive  Engineers  J333a- 1970.  Operator 
Protection  for  Agricultural  and  Light  Industrial  Tractors. 

1926.602(a)(2)(H)  Seat  belts  need  not  be  provided  for  equipment  which  is 
designed  only  for  standup  operation. 

1 926.602(a)(2)(iii)  Seat  belts  need  not  be  provided  for  equipment  which  does  not 
have  roll-over  protective  structure  (ROPS)  or  adequate  canopy  protection. 

1926.602(a)(3)  Access  roadways  and  grades,  (i)  No  employer  shall  move 
or  cause  to  be  moved  construction  equipment  or  vehicles  upon  any  access 
roadway  or  grade  unless  the  access  roadway  or  grade  is  constructed  and 
maintained  to  accommodate  safely  the  movement  of  the  equipment  and 
vehicles  involved. 
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1926.602(a)(3)(H)  Ever)  emergency  access  nunp  and  benn  uaed  by  an  em 
ployei  shall  be  construe  ted  to  restrain  ■  ■  ■  ■•  I  control  runaway  vehli  les 

1926.602(a)(4)  Braless.  All  earthmoving  equipment  mentioned  in  this 
braking  system  i . ■  i ■■  it >!■  ..i  stoppli 

holding  the  cqul] ail  fully  loaded,  as  spei  Ifled  In  Soi  lety  ..i  Automotive 

Bngm  '  Doss   L971,  J236.Grad<  ta  1971,  and  J 

Scrapers  1971    Brake  systems  for  self-propelled  rubba  bred  off-tug) 
equipment  manufactured  afta  January  I,  I  v>72  abaD  meet  the  applicable 
minimum  performance  i  rtterls  set  forth  In  the  following  Society  ol  Auto 
motive  Engineers  Recommended  Practices: 

Sell  Propelled  Si  rapera       SAE  J3l9b-I97i 

s,  H  PropeUed  Graders SAE  J236-1971. 

[rucks  and  Wagons SAEJ166 

Front  End  Loaders  and  Dozers SAE  J237  1971. 


1926.602(a)(5)  Fenders.  Pneumatic-tired  earth  moving  haulage  equipment 
(trucks,  scrapers,  tractors,  ami  trailing  units)  whose  maximum,  speed  ex- 
ceeds 15  miles  per  hour,  shall  be  equipped  with  fenders  on  all  wheels  to 
meet  the  requirements  of  Society  of  Automotive  Engineers  SAE  J32  la- 1970. 
Fenders  for  Pneumatic-Tired  Earthmoving  1 1. ml. me  Equipment  An  employer 
may.  of  course,  at  any  time  seek  to  show  under  §1926.2.  that  the  uncovered 
wheels  present  no  hazard  to  personnel  from  Hying  materials. 

1 926.602(a)(6)  RoUouer  protective  structures  (ROPS).  See  subpart  W  of  this  part 
for  requirements  for  rollover  protective  structures  and  overhead  protection. 

1926.602(a)(7)  Rollotier  protective  structures  for  off-highway  trucks.  The 
promulgation  of  standards  for  rollover  protective  structures  for  off-highway 
trucks  is  reserved  pending  further  study  and  development. 

1926.602(a)(8)  Specific  effective  dates — brakes  and  fenders,  (i)  Equipment 
mentioned  in  paragraph  (a)(4)  and  (5)  of  this  section,  and  manufactured  after 
January  1 .  1 972.  which  is  used  by  any  employer  after  that  date,  shall  comply 
with  the  applicable  rules  prescribed  therein  concerning  brakes  and  fenders. 
Equipment  mentioned  in  paragraphs  (a)  (4)  and  (5)  of  this  section,  and  man- 
ufactured before  January  1 .  1972.  which  is  used  by  any  employer  after  that 
date,  shall  meet  the  applicable  rules  prescribed  herein  not  later  than  June  30. 
1973.  It  should  be  noted  that,  as  permitted  under  §1926.2.  employers  may 
request  variations  from  the  applicable  brakes  and  fender  standards  required 
by  this  subpart.  Employers  wishing  to  seek  variations  from  the  applicable 
brakes  and  fenders  rules  may  submit  any  requests  for  variations  after  the 
publication  of  this  document  in  the  FEDERAL  REGISTER.  Any  statements 
intending  to  meet  the  requirements  of  §1926. 2(b)(4).  should  specify  how 
the  variation  would  protect  the  safety  of  the  employees  by  providing  for  any 
compensating  restrictions  on  the  operation  of  equipment. 

1926.602(a)(8)(H)  Notwithstanding  the  provisions  of  paragraphs  (a)(5) 
and  (a)(8)(i)  of  this  section,  the  requirement  that  fenders  be  installed  on 
pneumatic-tired  earthmoving  haulage  equipment,  is  suspended  pending 
reconsideration  of  the  requirement. 

1 926.602(a)(9)  Audible  alarms,  (i)  All  bidirectional  machines,  such  as  rollers, 
compacters,  front-end  loaders,  bulldozers,  and  similar  equipment,  shall  be 
equipped  with  a  horn,  distinguishable  from  the  surrounding  noise  level, 
which  shall  be  operated  as  needed  when  the  machine  is  moving  in  either 
direction.  The  horn  shall  be  maintained  in  an  operative  condition. 

1926.602(a)(9)(H)  No  employer  shall  permit  earthmoving  or  compacting 
equipment  which  has  an  obstructed  view  to  the  rear  to  be  used  in  reverse 
gear  unless  the  equipment  has  in  operation  a  reverse  signal  alarm  distin- 
guishable from  the  surrounding  noise  level  or  an  employee  signals  that  it 
is  safe  to  do  so. 

1926.602(a)(10)  Scissor  points.  Scissor  points  on  all  front-end  loaders, 
which  constitute  a  hazard  to  the  operator  during  normal  operation, 
shall  be  guarded. 

1926.602(b)  Excavating  and  other  equipment.  (1)  Tractors  covered  in 
paragraph  (a)  of  this  section  shall  have  seat  belts  as  required  for  the  op- 
erators when  seated  in  the  normal  seating  arrangement  for  tractor  operation, 
even  though  back-hoes,  breakers,  or  other  similar  attachments  are  used 
on  these  machines  for  excavating  or  other  work. 

1926.602(b)(2)  For  the  purposes  of  this  subpart  and  of  subpart  N  of  this 
part,  the  nomenclatures  and  descriptions  for  measurement  of  dimensions  of 
machinery  and  attachments  shall  be  as  described  in  Society  of  Automotive 
Engineers  1970  Handbook,  pages  1088  through  1 103. 


1026.602(b)(3)  The  safety  requirements,  ratios,  or  limitations  applicable 

to  in. H  lanes  ,,i  .mi. H  inn,  Hi  usage  i  overed  In  Powei  I  rane  and  Shovel  As 
s,„  i. hi. .us  Standards  No  i  and  Mo,  i  ol  1'ii.h.  ..ml  \..  :i  nt  I'n.'i  shall 
be  .  omplied  with,  and  shall  apply  to  i  ranee  mai  hlni  ■  and  attai  hmenta 
1. 1  this  pin 

1926.602(c)  Lifting  and  hauling  equipment  (other  than  equipment 
covered  under  subpart  N  of  this  part).  (1)  Industrial  trucks  shall  meet 

the  requirements  ol  91928  800  and  the  following: 

1926.602(c)(1)(I)  l.in  trucks,  stackers,  <ti  .  shall  have  the  rated  capacity 

Clearly  posted  on  the  vehiili   so  as  lo  bi  clearly  visible  to  the  operator  Winn 

auxiliary  removable  counterweights  are  provided  by  the  inainit...  tun 
responding  alternate  rated  i  apai  ItJi ss  also  shall  be  clearly  shown  on  t in 
vehicle   rheae  ratings  shall  not  be  exceeded. 

1926.602(cM1Mii)  No  modifications  or  additions  which  affect  the  capacity  or 
sale  operation  "I  the  equipment  shall  be  made  without  the  manufacturer  'a 
written  approval,  II  such  modifications  or  changes  are  made,  the  capac- 
ity, operation,  and  maintenance  instruction  plates,  tags,  or  decals  shall 
be  changed  accordingly.  In  no  case  shall  the  original  safety  factor  of  the 
equipment  be  reduced. 

1926.602(c)(l)(iii)  If  a  load  is  lifted  by  two  or  more  trucks  working  in  unison, 
the  proportion  of  the  total  load  carried  by  any  one  truck  shall  not  exceed 
its  capacity. 

1926.602(c)(1)(iv)  Steering  or  spinner  knobs  shall  not  be  attached  to  the 
steering  wheel  unless  the  steering  mechanism  is  of  a  type  that  prevents 
road  reactions  from  causing  the  steering  handwheel  to  spin.  The  steering 
knob  shall  be  mounted  within  the  periphery  of  the  wheel. 

1926.602(c)(1)(v)  All  high  lift  rider  industrial  trucks  shall  be  equipped  with 
overhead  guards  which  meet  the  configuration  and  structural  requirements 
as  defined  in  paragraph  42 1  of  American  National  Standards  Institute  B56. 1  - 
1969.  Safety  Standards  for  Powered  Industrial  Trucks. 

1926.602(c)(1)(vi)  All  industrial  trucks  in  use  shall  meet  the  applicable 
requirements  of  design,  construction,  stability,  inspection,  testing,  mainte- 
nance, and  operation,  as  defined  in  American  National  Standards  Institute 
B56. 1-1969.  Safety  Standards  for  Powered  Industrial  Trucks. 

1926.602(c)(1)(vii)  Unauthorized  personnel  shall  not  be  permitted  to  ride 
on  powered  industrial  trucks.  A  safe  place  to  ride  shall  be  provided  where 
riding  of  trucks  is  authorized. 

1926.602(c)(1)(viii)  Whenever  a  truck  is  equipped  with  vertical  only,  or 
vertical  and  horizontal  controls  elevatable  with  the  lifting  carriage  or  forks 
for  lifting  personnel,  the  following  additional  precautions  shall  be  taken  for 
the  protection  of  personnel  being  elevated. 

1926.602(c)(1)(viii)(A)  Use  of  a  safety  platform  firmly  secured  to  the  lifting 
carriage  and/or  forks. 

1926.602(c)(1)(viii)(B)  Means  shall  be  provided  whereby  personnel  on  the 
platform  can  shut  off  power  to  the  truck. 

1926.602(c)(1)(vlii)(C)  Such  protection  from  falling  objects  as  indicated 
necessary  by  the  operating  conditions  shall  be  provided. 

1 926.602(d)  Powered  industrial  truck  operator  training. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  para- 
graph are  identical  to  those  set  forth  at  §1910.178(1)  of  this  chapter. 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35183,  June  30.  1993:  63  FR  66274.  Dec.  1.  1998) 

(Section  1910.178(1)  is  printed  below— CCH] 

§1910.178  Powered  industrial  trucks. 

1910.178(1)  Operator  training.  (1)  Safe  operation,  (i)  The  employer 

shall  ensure  that  each  powered  industrial  truck  operator  is  competent 
to  operate  a  powered  industrial  truck  safely,  as  demonstrated  by 
the  successful  completion  of  the  training  and  evaluation  specified 
in  this  paragraph  (1). 

191 0.1 78(l)(1)(ii)  Prior  to  permitting  an  employee  to  operate  a  powered 
industrial  truck  (except  for  training  purposes),  the  employer  shall  en- 
sure that  each  operator  has  successfully  completed  the  training  re- 
quired by  this  paragraph  (1).  except  as  permitted  by  paragraph  (1)(5). 

1910.178(l)(2)  Training  program  implementation,  (i)  Trainees  may  op- 
erate a  powered  industrial  truck  only: 
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1 9 1 0. 1  7  8(1)  ( 2)(i)(  A)  Under  the  direct  supervision  of  persons  who  have 
the  knowledge,  training,  and  experience  to  train  operators  and  eval- 
uate their  competence;  and 

1910.178(l)(2)(i)(B)  Where  such  operation  does  not  endanger  the 
trainee  or  other  employees. 

1 91 0.178(l)(2)(ii)  Training  shall  consist  of  a  combination  of  formal  in- 
struction (e.g..  lecture,  discussion,  interactive  computer  learning,  video 
tape,  written  material),  practical  training  (demonstrations  performed 
by  the  trainer  and  practical  exercises  performed  by  the  trainee),  and 
evaluation  of  the  operator's  performance  in  the  workplace. 

1910.1  78(l)(2)(iii)  All  operator  training  and  evaluation  shall  be 
conducted  by  persons  who  have  the  knowledge,  training,  and  ex- 
perience to  train  powered  industrial  truck  operators  and  evaluate 
their  competence. 

1910.178(l)(3)  Training  program  content.  Powered  industrial  truck 
operators  shall  receive  initial  training  in  the  following  topics,  except 
in  topics  which  the  employer  can  demonstrate  are  not  applicable  to 
safe  operation  of  the  truck  in  the  employer's  workplace. 

1910.1 78(l)(3)(i)  Truck-related  topics: 

1 91 0.1 78(I)(3)(0(A)  Operating  instructions,  warnings,  and  precautions 
for  the  types  of  truck  the  operator  will  be  authorized  to  operate: 

1910.178(l)(3)(iMB)  Differences  between  the  truck  and  the  automobile: 

1910.178(l)(3)(i)(C)Truck  controls  and  instrumentation:  where  they 
are  located,  what  they  do.  and  how  they  work: 

1 910.1 78(l)(3)(i)(D)  Engine  or  motor  operation: 

1910.178(l)(3)(i)(E)  Steering  and  maneuvering: 

1910.1 78(l)(3)(i)(F)  Visibility  (including  restrictions  due  to  loading): 

1910.178(l)(3)(i)(G)  Fork  and  attachment  adaptation,  operation,  and 
use  limitations: 

1910.178(l)(3)(i)(H)  Vehicle  capacity: 

1910.178(l)(3)(i)(l)  Vehicle  stability: 

1910.1 78(l)(3)(i)(J)  Any  vehicle  inspection  and  maintenance  that  the 
operator  will  be  required  to  perform: 

1910.178(l)(3)(i)(K)  Refueling  and/or  charging  and  recharging  of 
batteries: 

1910.178(l)(3)(i)(L)  Operating  limitations: 

1910.178(l)(3)(i)(M)  Any  other  operating  instructions,  warnings,  or 
precautions  listed  in  the  operator's  manual  for  the  types  of  vehicle 
that  the  employee  is  being  trained  to  operate. 

1910.178(l)(3)(ii)  Workplace-related  topics: 

1910.178(l)(3)(ii)(A)  Surface  conditions  where  the  vehicle  will  be 
operated: 

1910.178(l)(3)(ii)(B)  Composition  of  loads  to  be  carried  and  load 

stability: 

1910.178(l)(3)(ii)(C)  Load  manipulation,  stacking,  and  unstacking: 

1910.1 78(l)(3)(ii)(D)  Pedestrian  traffic  in  areas  where  the  vehicle  will 
be  operated; 

1910.1 78(l)(3)(ii)(E)  Narrow  aisles  and  other  restricted  places  where 
the  vehicle  will  be  operated: 

1910.178(l)(3)(ii)(F)  Hazardous  (classified)  locations  where  the  vehicle 
will  be  operated: 

1910.178(l)(3)(ii)(G)  Ramps  and  other  sloped  surfaces  that  could 
affect  the  vehicle's  stability; 

1910.178(l)(3)(ii)(H)  Closed  environments  and  other  areas  where 
insufficient  ventilation  or  poor  vehicle  maintenance  could  cause  a 
buildup  of  carbon  monoxide  or  diesel  exhaust; 

1910.178(l)(3)(ii)(l)  Other  unique  or  potentially  hazardous  environ- 
mental conditions  in  the  workplace  that  could  affect  safe  operation. 
1910.178(l)(3)(iii)  The  requirements  of  this  section. 

1910.1 78(l)(4)  Refresher  training  and  evaluation,  (i)  Refresher  train- 
ing, including  an  evaluation  of  the  effectiveness  of  that  training. 


shall  be  conducted  as  required  by  paragraph  (l)(4)(ii)  to  ensure  that 
the  operator  has  the  knowledge  and  skills  needed  to  operate  the 
powered  industrial  truck  safely. 

1910.178(l)(4)(ii)  Refresher  training  in  relevant  topics  shall  be  pro- 
vided to  the  operator  when: 

1910.1 78(l)(4)(ii)(A)  The  operator  has  been  observed  to  operate  the 
vehicle  in  an  unsafe  manner: 

1910.178(l)(4)(ii)(B)  The  operator  has  been  involved  in  an  accident 
or  near-miss  incident; 

1910.1 78(l)(4)(ii)(C)  The  operator  has  received  an  evaluation  that 
reveals  that  the  operator  is  not  operating  the  truck  safely: 

1910.178(l)(4)(ii)(D)  The  operator  is  assigned  to  drive  a  different 
type  of  truck;  or 

1910.1 7 8(l)(4)(ii)(E)  A  condition  in  the  workplace  changes  in  a  man- 
ner that  could  affect  safe  operation  of  the  truck. 

1910.1  78(l)(4)(iii)  An  evaluation  of  each  powered  industrial  truck 
operator's  performance  shall  be  conducted  at  least  once  every 
three  years. 

1910.178(l)(5)  Avoidance  of  duplicative  training.  If  an  operator  has 
previously  received  training  in  a  topic  specified  in  paragraph  (1)(3) 
of  this  section,  and  such  training  is  appropriate  to  the  truck  and 
working  conditions  encountered,  additional  training  in  that  topic  is 
not  required  if  the  operator  has  been  evaluated  and  found  competent 
to  operate  the  truck  safely. 

1910.178(l)(6)  Certi/icah'on.  The  employer  shall  certify  that  each  op- 
erator has  been  trained  and  evaluated  as  required  by  this  paragraph 
(1).  The  certification  shall  include  the  name  of  the  operator,  the  date 
of  the  training,  the  date  of  the  evaluation,  and  the  identity  of  the 
person(s)  performing  the  training  or  evaluation. 

1910.178(l)(7)  Dates.  The  employer  shall  ensure  that  operators  of 
powered  industrial  trucks  are  trained,  as  appropriate,  by  the  dates 
shown  in  the  following  table. 


If  the  employee 
was  hired: 


The  initial  training  and  evaluation 
of  that  employee  must  be  completed: 


Before  December  1.  1999 By  December  1.  1999. 

After  December  1.  1999 Before  the  employee  is  assigned  to 

operate  a  powered  industrial  truck. 

1910.178(0(8)  Appendix  A  to  this  section  provides  non-mandatory 
guidance  to  assist  employers  in  implementing  this  paragraph  (l). 
This  appendix  does  not  add  to.  alter,  or  reduce  the  requirements 
of  this  section. 

§1926.603  Pile  driving  equipment. 

1926.603(a)  General  requirements.  (1)  Boilers  and  piping  systems 
which  are  a  part  of.  or  used  with,  pile  driving  equipment  shall  meet  the 
applicable  requirements  of  the  American  Society  of  Mechanical  Engineers, 
Power  Boilers  (section  I). 

1926.603(a)(2)  All  pressure  vessels  which  are  a  part  of.  or  used  with,  pile 
driving  equipment  shall  meet  the  applicable  requirements  of  the  American 
Society  of  Mechanical  Engineers.  Pressure  Vessels  (section  VIII). 

1926.603(a)(3)  Overhead  protection,  which  will  not  obscure  the  vision  of 
the  operator  and  which  meets  the  requirements  of  subpart  N  of  this  part, 
shall  be  provided.  Protection  shall  be  the  equivalent  of  2-inch  planking 
or  other  solid  material  of  equivalent  strength. 

1926.603(a)(4)  Stop  blocks  shall  be  provided  for  the  leads  to  prevent  the 
hammer  from  being  raised  against  the  head  block. 

1 926.603(a)(5)  A  blocking  device,  capable  of  safely  supporting  the  weight 
of  the  hammer,  shall  be  provided  for  placement  in  the  leads  under  the 
hammer  at  all  times  while  employees  are  working  under  the  hammer. 

1926.603(a)(6)  Guards  shall  be  provided  across  the  top  of  the  head  block 
to  prevent  the  cable  from  jumping  out  of  the  sheaves. 

1926.603(a)(7)  When  the  leads  must  be  inclined  in  the  driving  of  batter 
piles,  provisions  shall  be  made  to  stabilize  the  leads. 
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i920.0O3<aM8)  Fixed  leads  ■hall  be  provided  with  ladder,  and  ad 

a  -.iiiiii,ii  attai  inn.  in  points,  so  thai  the  lofl  workei  may  engage  his  safety 

bell  lanyard  to  Hie  leads    ll  the  leads  arc  provided  Willi  lull  platlorn 

sin  ii  i ii.ti tan m(s]  shall  !»•  proto  ted  by  ~-i.nni.uii  14u.mir.1iK 

1926.603(a)(9)  Strain  hose  leading  In  a  sir. nil  hammer  Of  |il   pipe  shall 

be  secure]}  attached  i<>  the  bammei  with  an  adequate  length  ol  al  teas! 
1  /-i  Inch  iii.nni'ii-1  chain  or  cable  in  prevent  whipping  in  the  evenl  the  |olnl 
ai  the  bammei  is  broken  An  bammei  hoses  shall  i«-  provided  with  tin-  same 
protection  as  required  fa  steam  lines 

1926.603(a)(10)  Safely  <  lialns.  <ir  equivalent  means,  shall  hi-  provided  for 

I'.n  ii  hose  connection  to  prevent  th<-  line  i thrashing  around  in  case 

the  coupling  becomes  disconnected. 

1926.603(a)(1 1)  Steam  line  eontrol.s  shall  consist  of  two  shutoff  valves, 
one  of  which  shall  be  a  quick-acting  lever  type  within  easy  reach  of  the 
hammer  operator. 

1926.603(a)(12)  Guys,  outriggers,  thrustouts.  or  counterbalances  shall  be 
provided  as  necessary  to  maintain  stability  of  pile  driver  rifts. 

1 926.603(b)  Pile  drurfng_rrom  barges  and  floats.  Barges  or  floats  supporting 
pile  driving  operations  shall  meel  the  applicable  requirements  of  §1926.605. 

1926.603(c)  Pile  driving  equipment.  (1)  Engineers  and  winchmen  shall 
accept  signals  only  from  the  designated  signalmen. 

1926.603(c)(2)  All  employees  shall  be  kept  clear  when  piling  is  being  hoisted 
into  the  leads. 

1926.603(c)(3)  When  piles  are  being  driven  in  an  excavated  pit,  the  walls  of 
the  pit  shall  be  sloped  to  the  angle  of  repose  or  sheet -piled  and  braced. 

1 926.603(c)(4)  When  steel  tube  piles  are  being  "blown  out",  employees  shall 
be  kept  well  beyond  the  range  of  falling  materials. 

1926.603(c)(5)  When  it  is  necessary  to  cut  off  the  tops  of  driven  piles,  pile 
driving  operations  shall  be  suspended  except  where  the  cutting  operations 
are  located  at  least  twice  the  length  of  the  longest  pile  from  the  driver. 

1 926.603(c)(6)  When  driving  jacked  piles,  all  access  pits  shall  be  provided  with 
ladders  and  bulkheaded  curbs  to  prevent  material  from  falling  into  the  pit. 

§1926.604  Site  clearing. 

1926.604(a)  General  requirements.  (1)  Employees  engaged  in  site  clearing 
shall  be  protected  from  hazards  of  irritant  and  toxic  plants  and  suitably 
instructed  in  the  first  aid  treatment  available. 

1926.604(a)(2)  All  equipment  used  in  site  clearing  operations  shall  be 
equipped  with  rollover  guards  meeting  the  requirements  of  this  subpart. 
In  addition,  rider -operated  equipment  shall  be  equipped  with  an  overhead 
and  rear  canopy  guard  meeting  the  following  requirements: 

1926.604(a)(2)(i)  The  overhead  covering  on  this  canopy  structure  shall  be 
of  not  less  than  1/8-inch  steel  plate  or  1/4-inch  woven  wire  mesh  with 
openings  no  greater  than  1  inch,  or  equivalent. 

1 926.604(a)(2)(h)  The  opening  in  the  rear  of  the  canopy  structure  shall  be 
covered  with  not  less  than  1/4-inch  woven  wire  mesh  with  openings  no 
greater  than  1  inch. 

1926.604(b)  Specific  requirements.  IReservedl 

§1926.605  Marine  operations  and  equipment. 

1926.605(a)  Material  handling  operations.  (1)  Operations  fitting  the 
definition  of  "material  handling"  shall  be  performed  in  conformance  with 
applicable  requirements  of  part  1918.  "Safety  and  Health  Regulations  for 
Longshoring"  of  this  chapter.  The  term  "longshoring  operations"  means  the 
loading,  unloading,  moving,  or  handling  of  construction  materials,  equip- 
ment and  supplies,  etc.  into.  in.  on.  or  out  of  any  vessel  from  a  fixed  structure 
or  shore-to-vessel,  vessel-to-shore  or  fixed  structure  or  vessel-to-vessel. 

1926.605(b)  Access  to  barges.  (1)  Ramps  for  access  of  vehicles  to  or  be- 
tween barges  shall  be  of  adequate  strength,  provided  with  side  boards,  well 
maintained,  and  properly  secured. 

1 926.605(b)(2)  Unless  employees  can  step  safely  to  or  from  the  wharf,  float, 
barge,  or  river  towboat.  either  a  ramp,  meeting  the  requirements  of  para- 
graph (b)(1)  of  this  section,  or  a  safe  walkway,  shall  be  provided. 

1926.605(b)(3)  Jacob's  ladders  shall  be  of  the  double  rung  or  flat  tread  type. 
They  shall  be  well  maintained  and  properly  secured. 

1926.605(b)(4)  A  Jacob's  ladder  shall  either  hang  without  slack  from  its 
lashings  or  be  pulled  up  entirely. 


1926.605(b)(5)  when  the  uppei  end  '.i  iin  means  "i  ai  <  ess  rests  on  or  is 
Hush  wiih  the  top  <ii  the  bulwark,  substantia]  steps  properly  secured  and 
equipped  with  ii  least  one  substantia)  hand  i.ui  approximately  33  Inches  m 
height  shall  be  provided  between  the  top  •>!  ih<-  bulwark  and  the  da  k 
1926.605(b)(6)  Obstructions  shall  not  i«-  laid  on  01  ai  mss  the  gangway. 

1926.605(b)(7)  The  means  of  access  shall  be  adequately  Illuminated  fa 

lis  lull  length 

1926.605(b)(8)  Unless  the  structure  makes  It  lm|x)sslble.  the  means  nl  Si 
i  ess  shall  In   so  lot  Sled  thai  the  load  will  not  pass  over  employees. 

1926.605(c)  Working  surfaces  of  barges.  (1)  Employees  shall  Dot  be  per- 
mitted In  walk  ailing  the  sides  ol  covered  lighters  or  barges  with  coamings 
more  than  S  feet  high,  unless  there  Is  a  3-foot  clear  walkway,  or  a  grab  rail. 

nit  handllne  Is  provided. 

1926.605(c)(2)  Decks  and  other  working  Surfaces  shall  be  maintained  In 
a  safe  condition. 

1 926.605(c)(3)  Employees  shall  not  be  permitted  to  pass  fore  and  aft.  over, 
or  around  deckloads,  unless  there  is  a  safe  passage. 

1 926.605(c)(4)  Employees  shall  not  be  permitted  to  walk  over  deckloads  from 
rail  to  coaming  unless  there  Is  a  safe  passage.  If  It  Is  necessary  to  stand  at  the 
outboard  or  Inboard  edge  of  the  deckload  where  less  than  24  Inches  of  bul- 
wark, rail,  coaming,  or  other  protection  exists,  all  employees  shall  be  provided 
with  a  suitable  means  of  protection  against  falling  from  the  deckload. 

1926.605(d)  First-aid  and  lifesaving  equipment.  (1)  Provisions  for  ren- 
dering first  aid  and  medical  assistance  shall  be  In  accordance  with  subpart 
D  of  this  part. 

1926.605(d)(2)  The  employer  shall  ensure  that  there  Is  in  the  vicinity  of 
each  barge  in  use  at  least  one  U.S.  Coast  Guard-approved  30-lnch  llferlng 
with  not  less  than  90  feet  of  line  attached,  and  at  least  one  portable  or 
permanent  ladder  which  will  reach  the  top  of  the  apron  to  the  surface  of 
the  water.  If  the  above  equipment  is  not  available  at  the  pier,  the  employer 
shall  furnish  it  during  the  time  that  he  is  working  the  barge. 

1926.605(d)(3)  Employees  walking  or  working  on  the  unguarded  decks  of 
barges  shall  be  protected  with  U.S.  Coast  Guard-approved  work  vests  or 
buoyant  vests. 

1926.605(e)  Commercial  diving  operations.  Commercial  diving  op- 
erations shall  be  subject  to  subpart  T  of  part  1910.  §§1910.401-1910.441. 
of  this  chapter. 

|39  FR  22801,  June  24.  1974.  as  amended  at  42  FR  37674.  July  22,  19771 

[Sections  1910.401-1910.441  are  printed  below— CCH.] 

§1910.401  Scope  and  application. 

1910.401(a)  Scope.  (1)  This  subpart  (standard)  applies  to  every  place 
of  employment  within  the  waters  of  the  United  States,  or  within  any 
State,  the  District  of  Columbia,  the  Commonwealth  of  Puerto  Rico, 
the  Virgin  Islands.  American  Samoa.  Guam,  the  Trust  Territory  of 
the  Pacific  Islands.  Wake  Island.  Johnston  Island,  the  Canal  Zone. 
or  within  the  Outer  Continental  Shelf  lands  as  defined  in  the  Outer 
Continental  Shelf  Lands  Act  (67  Stat.  462.  43  U.S.C.  1331),  where 
diving  and  related  support  operations  are  performed. 

1910.401(a)(2)  This  standard  applies  to  diving  and  related  support 
operations  conducted  in  connection  with  all  types  of  work  and  em- 
ployments, including  general  industry,  construction,  ship  repairing, 
shipbuilding,  shopbreaking  and  longshoring.  However,  this  standard 
does  not  apply  to  any  diving  operation: 

191 0.401  (a)(2)(i)  Performed  solely  for  Instructional  purposes,  using 
open-circuit,  compressed-air  SCUBA  and  conducted  within  the  no- 
decompression  limits: 

191 0.401  (a)(2)(ii)  Performed  solely  for  search,  rescue,  or  related  public 
safety  purposes  by  or  under  the  control  of  a  governmental  agency;  or 

191 0.401  (a)(2)(iii)  Governed  by  45  CFR  part  46  (Protection  of  Human 
Subjects,  U.S.  Department  of  Health  and  Human  Services)  or  equivalent 
rules  or  regulations  established  by  another  federal  agency,  which  regulate 
research,  development,  or  related  purposes  Involving  human  subjects. 

191 0.401  (a)(2)(iv)  Defined  as  scientific  diving  and  which  is  under  the 
direction  and  control  of  a  diving  program  containing  at  least  the  fol 
lowing  elements: 
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191 0.401  (a)(2)(iv)(A)  Diving  safety  manual  which  includes  at  a 
minimum:  Procedures  covering  all  diving  operations  specific  to  the 
program:  procedures  for  emergency  care,  including  recompression 
and  evacuation:  and  criteria  for  diver  training  and  certification. 

191 0.401  (a)(2)(iv)(B)  Diving  control  (safety)  board,  with  the  major- 
ity of  its  members  being  active  divers,  which  shall  at  a  minimum 
have  the  authority  to:  Approve  and  monitor  diving  projects;  review 
and  revise  the  diving  safety  manual;  assure  compliance  with  the 
manual:  certify  the  depths  to  which  a  diver  has  been  trained:  take 
disciplinary  action  for  unsafe  practices:  and.  assure  adherence  to 
the  buddy  system  (a  diver  is  accompanied  by  and  is  in  continuous 
contact  with  another  diver  in  the  water)  for  SCUBA  diving. 

191 0.401  (b)  Application  in  emergencies.  An  employer  may  deviate 
from  the  requirements  of  this  standard  to  the  extent  necessary  to 
prevent  or  minimize  a  situation  which  is  likely  to  cause  death,  se- 
rious physical  harm,  or  major  environmental  damage,  provided  that 
the  employer: 

1910.401(b)(1)  Notifies  the  Area  Director.  Occupational  Safety  and 
Health  Administration  within  48  hours  of  the  onset  of  the  emergency 
situation  indicating  the  nature  of  the  emergency  and  extent  of  the 
deviation  from  the  prescribed  regulations;  and 

1910.401(b)(2)  Upon  request  from  the  Area  Director,  submits  such 
information  in  writing. 

1910.401(c)  Employer  obligation.  The  employer  shall  be  respon- 
sible for  compliance  with: 

1910.401(c)(1)  All  provisions  of  this  standard  of  general  applica- 
bility; and 

1910.401(c)(2)  All  requirements  pertaining  to  specific  diving  modes 
to  the  extent  diving  operations  in  such  modes  are  conducted. 

|42  FR  37668,  July  22.  1977.  as  amended  at  47  FR  53365.  Nov.  26. 
1982;  58  FR  35310.  June  30.  1993:  69  FR  7363.  Feb.  17.  2004| 

§1910.402  Definitions. 

As  used  in  this  standard,  the  listed  terms  are  defined  as  follows: 

Acfrru  Actual  cubic  feet  per  minute. 

ASME  Code  or  equivalent  ASME  (American  Society  of  Mechanical  Engi- 
neers) Boiler  and  Pressure  Vessel  Code.  Section  VIII.  or  an  equivalent 
code  which  the  employer  can  demonstrate  to  be  equally  effective. 

ATA:  Atmosphere  absolute. 

Bell:  An  enclosed  compartment,  pressurized  (closed  bell)  or  unpres- 
surized  (open  bell),  which  allows  the  diver  to  be  transported  to  and 
from  the  underwater  work  area  and  which  may  be  used  as  a  tem- 
porary refuge  during  diving  operations. 

Bottom  lime:  The  total  elasped  time  measured  in  minutes  from  the 
time  when  the  diver  leaves  the  surface  in  descent  to  the  time  that 
the  diver  begins  ascent. 

Bursting  pressure:  The  pressure  at  which  a  pressure  containment 
device  would  fail  structurally. 

Cylinder:  A  pressure  vessel  for  the  storage  of  gases. 

Decompression  chamber:  A  pressure  vessel  for  human  occupancy  such 
as  a  surface  decompression  chamber,  closed  bell,  or  deep  diving  system 
used  to  decompress  divers  and  to  treat  decompression  sickness. 

Decompression  sickness:  A  condition  with  a  variety  of  symptoms 
which  may  result  from  gas  or  bubbles  in  the  tissues  of  divers  after 
pressure  reduction. 

Decompression  table:  A  profile  or  set  of  profiles  of  depth-time  rela- 
tionships for  ascent  rates  and  breathing  mixtures  to  be  followed  after 
a  specific  depth -time  exposure  or  exposures. 

Dive  location:  A  surface  or  vessel  from  which  a  diving  operation 
is  conducted. 

Diue-Iocafion  reserve  breathing  gas:  A  supply  system  of  air  or  mixed- 
gas  (as  appropriate)  at  the  dive  location  which  is  independent  of  the 
primary  supply  system  and  sufficient  to  support  divers  during  the 
planned  decompression. 

Dive  team:  Divers  and  support  employees  involved  in  a  diving  op- 
eration, including  the  designated  person-in-charge. 


Diver:  An  employee  working  in  water  using  underwater  apparatus 
which  supplies  compressed  breathing  gas  at  the  ambient  pressure. 

Diver-carried  reserve  breathing  gas:  A  diver-carried  supply  of  air 
or  mixed  gas  (as  appropriate)  sufficient  under  standard  operating 
conditions  to  allow  the  diver  to  reach  the  surface,  or  another  source 
of  breathing  gas,  or  to  be  reached  by  a  standby  diver. 

Diving  mode:  A  type  of  di\1ng  requiring  specific  equipment,  procedures 
and  techniques  (SCUBA,  surface-supplied  air,  or  mixed  gas). 

Fsw:  Feet  of  seawater  (or  equivalent  static  pressure  head). 

Heavy  gear:  Diver-worn  deep-sea  dress  including  helmet,  breast- 
plate, dry  suit,  and  weighted  shoes. 

Hyperbaric  conditions:  Pressure  conditions  in  excess  of  surface 
pressure. 

Inwater  stage:  A  suspended  underwater  platform  which  supports 
a  diver  in  the  water. 

lAveboating:  The  practice  of  supporting  a  surfaced-supplied  air  or 
mixed  gas  diver  from  a  vessel  which  is  underway. 

Mixed-gas  diving:  A  diving  mode  in  which  the  diver  is  supplied  in 
the  water  with  a  breathing  gas  other  than  air. 

No-decompression  limits:  The  depth-time  limits  of  the  "no-decom- 
pression limits  and  repetitive  dive  group  designation  table  for  no-de- 
compression air  dives".  U.S.  Navy  Diving  Manual  or  equivalent  limits 
which  the  employer  can  demonstrate  to  be  equally  effective. 

Psiig):  Pounds  per  square  inch  (gauge). 

Scientific  diving:  means  diving  performed  solely  as  a  necessary 
part  of  a  scientific,  research,  or  educational  activity  by  employees 
whose  sole  purpose  for  diving  is  to  perform  scientific  research 
tasks.  Scientific  diving  does  not  include  performing  any  tasks 
usually  associated  with  commercial  diving  such  as:  Placing  or 
removing  heavy  objects  underwater:  inspection  of  pipelines  and 
similar  objects:  construction;  demolition;  cutting  or  welding:  or 
the  use  of  explosives. 

SCUBA  diving:  A  diving  mode  independent  of  surface  supply 
in  which  the  diver  uses  open  circuit  self-contained  underwater 
breathing  apparatus. 

Standby  diver:  A  diver  at  the  dive  location  available  to  assist  a  diver 
in  the  water. 

Surface-supplied  air  diving:  A  diving  mode  in  which  the  diver  in  the  water 
is  supplied  from  the  dive  location  with  compressed  air  for  breathing. 

Treatment  table:  A  depth-time  and  breathing  gas  profile  designed  to 
treat  decompression  sickness. 

Umbilical:  The  composite  hose  bundle  between  a  dive  location  and 
a  diver  or  bell,  or  between  a  diver  and  a  bell,  which  supplies  the 
diver  or  bell  with  breathing  gas,  communications,  power,  or  heat  as 
appropriate  to  the  diving  mode  or  conditions,  and  includes  a  safety 
line  between  the  diver  and  the  dive  location. 

Volume  tank:  A  pressure  vessel  connected  to  the  outlet  of  a  com- 
pressor and  used  as  an  air  reservoir. 

Working  pressure.  The  maximum  pressure  to  which  a  pressure  contain- 
ment device  may  be  exposed  under  standard  operating  conditions. 

|42  FR  37668.  July  22.  1977,  as  amended  at  47  FR  53365.  Nov. 
26.  1982;  69  FR  7363.  Feb  17,  2004) 

Personnel  Requirements 
§1910.410  Qualifications  of  dive  team. 

1910.410(a)  General.  (1)  Each  dive  team  member  shall  have  the 
experience  or  training  necessary  to  perform  assigned  tasks  in  a  safe 
and  healthful  manner. 

1910.410(a)(2)  Each  dive  team  member  shall  have  experience  or 
training  in  the  following: 

1910.41 0(a)(2)(i)  The  use  of  tools,  equipment  and  systems  relevant 
to  assigned  tasks; 

1910.410(a)(2)(h)  Techniques  of  the  assigned  diving  mode:  and 
191 0.41 0(a)(2)(iii)  Diving  operations  and  emergency  procedures. 
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1010.410(a)(3)  aii  divr  ir.ui -minis  sh.iii  be  trained  In  • 
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1910.410(a)(4)  Dive  ir.iin  member!  who  are  exposed  i"  oi  i  ontrol  the 

exposure  of  others  to  hyperbaric dltlons  shall  be  trained  In  diving 

related  physics  and  phj  sloli 

1910.410(b)  Assignments.  (1)  Bach  dive  team  member  shall  be  as- 
signed tasks  In  accordance  with  the  employee's  experience  oi  braining, 
except  that  limited  additional  tasks  may  in-  assigned  to  an  employee 

undergoing  t  c .  i  i  1 1 1  ■  i  l-.  provided  that   these  tasks  .in    pi  rim  niril  undci 

the  direct  supervision  ol  an  experienced  dive  team  membei 

1910.410(b)(2)  riii-  employer  shall  not  require  a  dive  team  member  to 

be  exposed  I"  hyperbarlr  conditions  against  Hk-  employee's  will,  except 
when  neeessary  to  coinplete  decompression  or  treatment  procedures. 

1910.410(b)(3)  'I'lu-  employer  shall  not  permit  a  dive  team  member  to 
dive  or  be  Otherwise  exposed  to  hyperbaric  conditions  lor  the  duration 

of  any  temporary  physical  Impairment  or  condition  which  is  known 

to  the  employer  and  Is  likely  to  affect  adversely  the  safety  or  health  of 

,i  dive  team  member. 

1910.410(c)  Designated  personin-charge.  (1)  The  employer  or  an 
employee  designated  by  the  employer  shall  be  at  the  dive  location  In 
charge  of  all  aspects  <>i  the  diving  operation  affecting  the  safety  and 
health  of  dive  team  members. 

1910.410(c)(2)  The  designated  personin-charge  shall  have  experience 
and  training  in  the  conduct  of  the  assigned  diving  operation. 

General  Operations  Procedures 
§1910.420  Safe  practices  manual. 

1910.420(a)  General.  The  employer  shall  develop  and  maintain  a  safe 
practices  manual  which  shall  be  made  available  at  the  dive  location 
to  each  dive  team  member. 

1910.420(b)  Contents.  (1)  The  safe  practices  manual  shall  contain  a 
copy  of  this  standard  and  the  employer's  policies  for  implementing  the 
requirements  of  this  standard. 

1910.420(b)(2)  For  each  diving  mode  engaged  in.  the  safe  practices 
manual  shall  include: 

1910.420(b)(2)(i)  Safety  procedures  and  checklists  for  diving  operations; 

1910.420(b)(2)(ii)  Assignments  and  responsibilities  of  the  dive  team 
members: 

1910.420(b)(2)(iii)  Equipment  procedures  and  checklists;  and 

1910.420(b)(2)(iv)  Emergency  procedures  for  fire,  equipment  failure, 
adverse  environmental  conditions,  and  medical  illness  and  injury. 

[42  FR  37668.  July  22.  1977.  as  amended  at  49  FR  18295.  Apr. 
30.  1984;  61  FR  5507.  Feb.  13.  1996] 

§1910.421  Pre-dive  procedures. 

1910.421(a)  General.  The  employer  shall  comply  with  the  following  re- 
quirements prior  to  each  diving  operation,  unless  otherwise  specified. 

1910.421(b)  Emergency  aid.  A  list  shall  be  kept  at  the  dive  location 
of  the  telephone  or  call  numbers  of  the  following: 

1910.421(b)(1)  An  operational  decompression  chamber  (if  not  at  the 
dive  location): 

1910.421(b)(2)  Accessible  hospitals: 

1910.421(b)(3)  Available  physicians: 

1910.421(b)(4)  Available  means  of  transportation;  and 

1910.421(b)(5)  The  nearest  U.S.  Coast  Guard  Rescue  Coordination 
Center. 

1910.421(c)  First  aid  supplies.  (1)  A  first  aid  kit  appropriate  for  the 
diving  operation  and  approved  by  a  physician  shall  be  available  at 
the  dive  location. 

1910.421(c)(2)  When  used  in  a  decompression  chamber  or  bell,  the 
first  aid  kitshall  be  suitable  for  use  under  hyperbaric  conditions. 

1910.421(c)(3)  In  addition  to  any  other  first  aid  supplies,  an  American 
Red  Cross  standard  first  aid  handbook  or  equivalent,  and  a  bag-type 


iii.iiiu.il  i.   u. i  u. it.. i  with  transparent  maaa  and  tubing  shall  i«-  avail 
able  -it  the  dive  lot  ation 

1910.421(d)  Planning  and  assessment.  Planning  ol  a  divine  op 
ihall  mi  lude  .in  assessment  "i  thi  lafet)  and  health  aapet  ts 
oi  the  following: 

1910.421(d)(1)  Diving  mode; 

1910.421(d)(2)  Surface  and  underwater  i  onditiona  and  hazards; 

1910.421(d)(3)  Breathing  nas  supply  (lni  hiding  reserves): 

1910.421(d)(4)  Thermal  protection; 

1910.421(d)(5)  Diving  equipment  and  systems; 

1910.421(d)(6)  Dive  team  assignments  and  physh  al  fitness  ol  dive  team 
members  (including  any  Impairment  known  to  the  employer)! 

1910.421(d)(7)  Repetitive  dive  designation  or  residual  Inert  yas  status 
of  dive  learn  members; 

1910.421(d)(8)  Decompression  and  treatment  procedures  (including 
altitude  corrections);  and 
1910.421(d)(9)  Emergency  procedures 

1910.421(e)  Hazardous  activities.  To  mlniml/e  hazards  to  the  dive 
team,  diving  operations  shall  be  coordinated  with  other  activities  In  the 
vicinity  which  are  likely  to  interfere  with  the  diving  operation. 

1910.421(f)  Employee  briefing.  (1)  Dive  team  members  shall  be 
briefed  on: 

191 0.421  (f)(1)(i)  The  tasks  to  be  undertaken; 

191 0.421  (f)(1)(H)  Safety  procedures  for  the  diving  mode: 

191 0.42 1  (f)(1  )(iti)  Any  unusual  hazards  or  environmental  conditions 
likely  to  affect  the  safety  of  the  diving  operation;  and 

1910.421(f)(1)(iv)  Any  modifications  to  operating  procedures  neces- 
sitated by  the  specific  diving  operation. 

1910.421(f)(2)  Prior  to  making  individual  dive  team  member  assign- 
ments, the  employer  shall  inquire  into  the  dive  team  member's  current 
state  of  physical  fitness,  and  indicate  to  the  dive  team  member  the 
procedure  for  reporting  physical  problems  or  adverse  physiological 
effects  during  and  after  the  dive. 

1 91 0.421  (g)  Equipment  inspection.  The  breathing  gas  supply  system 
including  reserve  breathing  gas  supplies,  masks,  helmets,  thermal 
protection,  and  bell  handling  mechanism  (when  appropriate)  shall  be 
inspected  prior  to  each  dive. 

1910.421(h)  Warning  signal.  When  diving  from  surfaces  other  than 
vessels  in  areas  capable  of  supporting  marine  traffic,  a  rigid  replica 
of  the  international  code  flag  "A"  at  least  one  meter  in  height  shall  be 
displayed  at  the  dive  location  in  a  manner  which  allows  all-round  vis- 
ibility, and  shall  be  illuminated  during  night  diving  operations. 

[42  FR  37668.  July  22.  1977.  as  amended  at  47  FR  14706.  Apr.  6. 
1982;  54  FR  24334.  June  7.  1989:  61  FR  5507.  Feb.  13.  1996] 

§1910.422  Procedures  during  dive. 

1910.422(a)  General.  The  employer  shall  comply  with  the  following 
requirements  which  are  applicable  to  each  diving  operation  unless 
otherwise  specified. 

1910.422(b)  Water  entry  and  exit.  (1)  A  means  capable  of  supporting 
the  diver  shall  be  provided  for  entering  and  exiting  the  water. 

1910.422(b)(2)  The  means  provided  for  exiting  the  water  shall  extend 
below  the  water  surface. 

1910.422(b)(3)  A  means  shall  be  provided  to  assist  an  injured  diver 
from  the  water  or  into  a  bell. 

191 0.422(c)  Communications.  (1 )  An  operational  two-way  voice  com- 
munication system  shall  be  used  between: 

1910.422(c)(1)(i)  Each  surface-supplied  air  or  mixed-gas  diver  and 
a  dive  team  member  at  the  dive  location  or  bell  (when  provided  or 
required):  and 

1910.422(c)(1)(H)  The  bell  and  the  dive  location. 

1910.422(c)(2)  An  operational,  two-way  communication  system  shall 
be  available  at  the  dive  location  to  obtain  emergency  assistance. 
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191 0.422(d)  Decompression  tobies.  Decompression,  repetitive,  and  no- 
decompression  tables  (as  appropriate)  shall  be  at  the  dive  location. 

1910.422(e)  Dive  profiles.  A  depth-time  profile,  including  when  ap- 
propriate any  breathing  gas  changes,  shall  be  maintained  for  each 
diver  during  the  dive  including  decompression. 

1 91 0.422(f)  Hand-held  power  tools  and  equipment.  (1 )  Hand-held 
electrical  tools  and  equipment  shall  be  de-energized  before  being 
placed  into  or  retrieved  from  the  water. 

1910.422(f)(2)  Hand-held  power  tools  shall  not  be  supplied  with 
power  from  the  dive  location  until  requested  by  the  diver. 

1 91 0.422(g)  Welding  and  burning.  (1 )  A  current  supply  switch  to  inter- 
rupt the  current  flow  to  the  welding  or  burning  electrode  shall  be: 

1910.422(g)(1)(i)  Tended  by  a  dive  team  member  in  voice  commu- 
nication with  the  diver  performing  the  welding  or  burning:  and 

1910.422(g)(1)(H)  Kept  in  the  open  position  except  when  the  diver 
is  welding  or  burning. 

1910.422(g)(2)  The  welding  machine  frame  shall  be  grounded. 

1910.422(g)(3)  Welding  and  burning  cables,  electrode  holders,  and 
connections  shall  be  capable  of  carrying  the  maximum  current  re- 
quired by  the  work,  and  shall  be  properly  insulated. 

1910.422(g)(4)  Insulated  gloves  shall  be  provided  to  divers  performing 
welding  and  burning  operations. 

191 0.422(g)(5)  Prior  to  welding  or  burning  on  closed  compartments, 
structures  or  pipes,  which  contain  a  flammable  vapor  or  in  which 
a  flammable  vapor  may  be  generated  by  the  work,  they  shall  be 
vented,  flooded,  or  purged  with  a  mixture  of  gases  which  will  not 
support  combustion. 

1910.422(h)  Explosives.  (1)  Employers  shall  transport,  store,  and 
use  explosives  in  accordance  with  this  section  and  the  applicable 
provisions  of  §1910.109  and  §1926.912  of  Title  29  of  the  Code  of 
Federal  Regulations. 

1910.422(h)(2)  Electrical  continuity  of  explosive  circuits  shall  not 
be  tested  until  the  diver  is  out  of  the  water. 

1910.422(h)(3)  Explosives  shall  not  be  detonated  while  the  diver  is 
in  the  water. 

1910.422(i)  Termination  of  dive.  The  working  interval  of  a  dive 
shall  be  terminated  when: 

1910.422(i)(1)  A  diver  requests  termination; 

1910.422(0(2)  A  diver  fails  to  respond  correctly  to  communications 
or  signals  from  a  dive  team  member: 

1910.422(0(3)  Communications  are  lost  and  can  not  be  quickly 
re-established  between  the  diver  and  a  dive  team  member  at  the 
dive  location,  and  between  the  designated  person-in-charge  and  the 
person  controlling  the  vessel  in  liveboatlng  operations:  or 

1910.422(0(4)  A  diver  begins  to  use  diver-carried  reserve  breathing 
gas  or  the  dive-location  reserve  breathing  gas. 

§1910.423  Post-dive  procedures. 

1910.423(a)  General.  The  employer  shall  comply  with  the  follow- 
ing requirements  which  are  applicable  after  each  diving  operation, 
unless  otherwise  specified. 

1910.423(b)  Precautions.  (1)  After  the  completion  of  any  dive,  the 
employer  shall: 

1910.423(b)(1)(i)  Check  the  physical  condition  of  the  diver; 

1910.423(b)(1)(H)  Instruct  the  diver  to  report  any  physical  prob- 
lems or  adverse  physiological  effects  including  symptoms  of  decom- 
pression sickness; 

1 91 0.423(b)(1  )(iii)  Advise  the  diver  of  the  location  of  a  decompression 
chamber  which  is  ready  for  use:  and 

1910.423(b)(1)(iv)  Alert  the  diver  to  the  potential  hazards  of  flying 
after  diving. 

1910.423(b)(2)  For  any  dive  outside  the  no-decompression  limits, 
deeper  than  100  fsw  or  using  mixed  gas  as  a  breathing  mixture,  the 
employer  shall  instruct  the  diver  to  remain  awake  and  in  the  vicinity 


of  the  decompression  chamber  which  is  at  the  dive  location  for  at 
least  one  hour  after  the  dive  (including  decompression  or  treatment 
as  appropriate). 

1910.423(c)  Recompression  capability.  (1)  A  decompression  cham- 
ber capable  of  recompresstng  the  diver  at  the  surface  to  a  minimum 
of  165  fsw  (6  ATA)  shall  be  available  at  the  dive  location  for: 

1910.423(c)(1)(i)  Surface-supplied  air  diving  to  depths  deeper  than 
100  fsw  and  shallower  than  220  fsw: 

1910.423(c)(1)(H)  Mixed  gas  diving  shallower  than  300  fsw;  or 

1 91 0.423(c)(1  )(iii)  Diving  outside  the  no-decompression  limits  shal- 
lower than  300  fsw. 

1 91 0.423(c)(2)  A  decompression  chamber  capable  of  recompresslng 
the  diver  at  the  surface  to  the  maximum  depth  of  the  dive  shall  be 
available  at  the  dive  location  for  dives  deeper  than  300  fsw. 

1910.423(c)(3)  The  decompression  chamber  shall  be: 

1910.423(c)(3)(i)  Dual-lock: 

1910.423(c)(3)(H)  Multiplace;  and 

1910.423(c)(3)(iii)  Located  within  5  minutes  of  the  dive  location. 

1910.423(c)(4)  The  decompression  chamber  shall  be  equipped  with: 

191 0.423(c)(4)(i)  A  pressure  gauge  for  each  pressurized  compartment 
designed  for  human  occupancy; 

1910.423(c)(4)(H)  A  built-in-breathing-system  with  a  minimum  of 
one  mask  per  occupant; 

I9l0.423(c)(4)(iii)  A  two-way  voice  communication  system  between 
occupants  and  a  dive  team  member  at  the  dive  location: 

1910.423(c)(4)(iv)  A  viewport:  and 

1910.423(c)(4)(v)  Illumination  capability  to  light  the  interior. 

1910.423(c)(5)  Treatment  tables,  treatment  gas  appropriate  to  the 
diving  mode,  and  sufficient  gas  to  conduct  treatment  shall  be  avail- 
able at  the  dive  location. 

1910.423(c)(6)  A  dive  team  member  shall  be  available  at  the  dive 
location  during  and  for  at  least  one  hour  after  the  dive  to  operate  the 
decompression  chamber  (when  required  or  provided). 

1910.423(d)  Record  of  dive.  (1)  The  following  information  shall  be 
recorded  and  maintained  for  each  diving  operation: 

191O.423(d)(1)(0  Names  of  dive  team  members  including  designated 
person-in-charge: 

1910.423(d)(1)(ii)  Date.  time,  and  location: 

1910.423(d)(1)(iii)  Diving  modes  used: 

1910.423(d)(1)(iv)  General  nature  of  work  performed: 

1910.423(d)(1)(v)  Approximate  underwater  and  surface  conditions 
(visibility,  water  temperature  and  current):  and 

1 91 0.423(d)(1  )(vi)  Maximum  depth  and  bottom  time  for  each  diver. 

1910.423(d)(2)  For  each  dive  outside  the  no-decompression  limits. 
deeper  than  100  fsw  or  using  mixed  gas.  the  following  additional 
information  shall  be  recorded  and  maintained: 

191 0.423(d)(2)(i)  Depth-time  and  breathing  gas  profiles; 

1910.423(d)(2)(H)  Decompression  table  designation  (including  mod- 
ification): and 

1910.423(d)(2)(iii)  Elapsed  time  since  last  pressure  exposure  if  less 
than  24  hours  or  repetitive  dive  designation  for  each  diver. 

1910.423(d)(3)  For  each  dive  in  which  decompression  sickness  is 
suspected  or  symptoms  are  evident,  the  following  additional  infor- 
mation shall  be  recorded  and  maintained: 

1910.423(d)(3)(i)  Description  of  decompression  sickness  symptoms 
(including  depth  and  time  of  onset);  and 

1910.423(d)(3)(H)  Description  and  results  of  treatment. 

1910.423(e)  Decompression  procedure  assessment.  The  em- 
ployer shall: 

1910.423(e)(1)  Investigate  and  evaluate  each  incident  of  decom- 
pression sickness  based  on  the  recorded  information,  consid- 
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eratli i  the  paal  performance  "i  decompression  table  used,  and 

lndl\  ■•  1 1 1 .1 1  susceptibility; 

1910.423(e)(2)  rake  appropriate  corrective  action  to  reduce  the  prob 
ability  o|  recurrence  of  decompression  sickness;  and 

1910.423(e)(3)  Prepare  .1  written  evaluation  ol  the  decompression 
procedure  assessment.  Including  any  correi  live  action  taken,  within 
15  days  of  the  Incident  ol  decompression  sickness 

Juh  23,  1977,  as  amended  al  i>)  fr  18295.  Apr.  30. 
I 'i.si;  61  PR 5607,  Feb.  13,  19961 

Specific  Operations  Procedures 
§1910.424  SCUBA  diving. 
1910.424(a)  General.  Employers  engaged  In  SCI  fBA  diving  shall  com- 
ply with  the  follow  Ing  requirements,  unless  otherwise  specified 

1910.424(b)  Limits.  SCUBA  diving  shall  not  be  conducted: 

1910.424(b)(1)  At  depths  deeper  than  130  fsw: 

1910.424(b)(2)  Al  depths  deeper  than  100  fsw  or  outside  the  no-decom- 
pression  limits  unless  a  decompression  chamber  is  ready  for  use; 

1910.424(b)(3)  Against  currents  exceeding  one  (1)  knot  unless  line- 
tended;  or 

1910.424(b)(4)  In  enclosed  or  physically  confining  spaces  unless 
line-tended. 

1910.424(c)  Procedures.  (1)  A  standby  diver  shall  be  available  while 
a  diver  Is  in  the  water. 

1910.424(c)(2)  A  diver  shall  be  line-tended  from  the  surface,  or  ac- 
companied by  another  diver  In  the  water  in  continuous  visual  contact 
during  the  diving  operations. 

1 910.424(c)(3)  A  diver  shall  be  stationed  at  the  underwater  point  of  entry 
when  diving  is  conducted  in  enclosed  or  physically  confining  spaces. 

1910.424(c)(4)  A  diver-carried  reserve  breathing  gas  supply  shall  be 
provided  for  each  diver  consisting  of: 

1910.424(c)(4)(i)  A  manual  reserve  (J  valve);  or 

1910.424(c)(4)(ii)  An  independent  reserve  cylinder  with  a  separate 
regulator  or  connected  to  the  underwater  breathing  apparatus. 

1 91 0.424(c)(5)  The  valve  of  the  reserve  breathing  gas  supply  shall  be 
in  the  closed  position  prior  to  the  dive. 

§1910.425  Surface-supplied  air  diving. 

1910.425(a)  General.  Employers  engaged  in  surface-supplied  air 
diving  shall  comply  with  the  following  requirements,  unless  oth- 
erwise specified. 

1910.425(b)  Limits.  (1)  Surface-supplied  air  diving  shall  not  be  con- 
ducted at  depths  deeper  than  190  fsw.  except  that  dives  with  bottom 
times  of  30  minutes  or  less  may  be  conducted  to  depths  of  220  fsw. 

1910.425(b)(2)  A  decompression  chamber  shall  be  ready  for  use  at 
the  dive  location  for  any  dive  outside  the  no-decompression  limits  or 
deeper  than  100  fsw. 

1910.425(b)(3)  A  bell  shall  be  used  for  dives  with  an  inwater  decom- 
pression time  greater  than  120  minutes,  except  when  heavy  gear  is 
worn  or  diving  is  conducted  in  physically  confining  spaces. 

1910.425(c)  Procedures.  (1)  Each  diver  shall  be  continuously  tended 
while  in  the  water. 

1 91 0.425(c)(2)  A  diver  shall  be  stationed  at  the  underwater  point  of  entry 
when  diving  is  conducted  in  enclosed  or  physically  confining  spaces. 

1910.425(c)(3)  Each  diving  operation  shall  have  a  primary  breathing 
gas  supply  sufficient  to  support  divers  for  the  duration  of  the  planned 
dive  including  decompression. 

1910.425(c)(4)  For  dives  deeper  than  100  fsw  or  outside  the  no-de- 
compression limits: 

1910.425(c)(4)(i)  A  separate  dive  team  member  shall  tend  each  diver 
in  the  water: 

1910.425(c)(4)(H)  A  standby  diver  shall  be  available  while  a  diver  is 
in  the  water; 


iBio.425(c)(4)(iii)  A  dtvei  i  arTled  reserve  breathing  gas  supply  shall 
be  provided  i"r  eat  h  dlvw  ex  epl  when  heavy  geai  is  worn  and 

i9io.425(c)(4)(iv)  A  dive  location  reserve  breathing  gas  supply  shall 
in-  provided, 

1910.425(c)(5)  For  heavy  geai  'living  deeper  than  1 00  fsw  or  outside 

tin  no  dei  iiiiiptissiiiu  limits: 

1910.425(cK5)(i)  An  extra  breathing  gas  hose  i  apabli- ol  supplying  breath 

lug  gas  to  the  <iivi  i  iii  the  water  shall  (*■  available  to  the  standby  diver 

1910.425(c)(5)(ii)  An  Inwater  stage  shall  be  provided  to  divers  In 
the  water. 

1910.425(c)(6)  Except  when  heavy  gear  is  worn  oi  where  physical  space 
i  iocs  not  penult,  a  i  ii  vir  carried  reserve  breathing  gas  supply  shall  be 
provided  whenever  the  diver  Is  prevented  bv  the  configuration  of  the 
dive  area  from  ascending  directly  to  the  surface. 

§1910.426  Mixed-gas  diving. 

1910.426(a)  General.  Employers  engaged  In  mixed-gas  diving  shall 
comply  with  the  following  requirements,  unless  otherwise  specified. 

1910.426(b)  Limits.  Mixed-gas  diving  shaJI  be  conducted  only  when: 

1910.426(b)(1)  A  decompression  chamber  Is  ready  for  use  at  the  dive 
location;  and 

1910.426(b)(1)(f)  A  bell  Is  used  at  depths  greater  than  220  fsw  or 
when  the  dive  involves  inwater  decompression  time  of  greater  than  120 
minutes,  except  when  heavy  gear  is  worn  or  when  diving  In  physically 
confining  spaces:  or 

1 91 0.426(b)(1)(ii)  A  closed  bell  is  used  at  depths  greater  than  300  fsw. 
except  when  diving  is  conducted  in  physically  confining  spaces. 

1910.426(c)  Procedures.  (1)  A  separate  dive  team  member  shall  tend 
each  diver  in  the  water. 

1910.426(c)(2)  A  standby  diver  shall  be  available  while  a  diver  Is  In 
the  water. 

1910.426(c)(3)  A  diver  shall  be  stationed  at  the  underwater  point 
of  entry  when  diving  is  conducted  in  enclosed  or  physically  confin- 
ing spaces. 

1910.426(c)(4)  Each  diving  operation  shall  have  a  primary  breathing 
gas  supply  sufficient  to  support  divers  for  the  duration  of  the  planned 
dive  including  decompression. 

191 0.426(c)(5)  Each  diving  operation  shall  have  a  dive-location  reserve 
breathing  gas  supply. 

1910.426(c)(6)  When  heavy  gear  is  worn: 

1910.426(c)(6)(i)  An  extra  breathing  gas  hose  capable  of  supplying 
breathing  gas  to  the  diver  in  the  water  shall  be  available  to  the  standby 
diver:  and 

1  910. 426(c)(6)(h)  An  inwater  stage  shall  be  provided  to  divers  in 
the  water. 

1910.426(c)(7)  An  inwater  stage  shall  be  provided  for  divers  without 
access  to  a  bell  for  dives  deeper  than  100  fsw  or  outside  the  no-de- 
compression limits. 

1910.426(c)(8)  When  a  closed  bell  is  used,  one  dive  team  member  in 
the  bell  shall  be  available  and  tend  the  diver  in  the  water. 

1910.426(c)(9)  Except  when  heavy  gear  is  worn  or  where  physical 
space  does  not  permit,  a  diver-carried  reserve  breathing  gas  supply 
shall  be  provided  for  each  diver: 

1910.426(c)(9)(i)  Diving  deeper  than  100  fsw  or  outside  the  no-de- 
compression limits:  or 

1 91  0.426(c)(9)(h)  Prevented  by  the  configuration  of  the  dive  area  from 
directly  ascending  to  the  surface. 

§1910.427  Liveboating. 

1910.427(a)  General.  Employers  engaged  in  diving  operations  involving 
liveboating  shall  comply  with  the  following  requirements. 

1910.427(b)  Limits.  Diving  operations  involving  liveboating  shall  not 
be  conducted: 

1910.427(b)(1)  With  an  inwater  decompression  time  of  greater  than 
120  minutes: 
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1910.427(b)(2)  Using  surface-supplied  air  at  depths  deeper  than 
190  fsw,  except  that  dives  with  bottom  times  of  30  minutes  or  less 
may  be  conducted  to  depths  of  220  fsw: 

1910.427(b)(3)  Using  mixed  gas  at  depths  greater  than  220  fsw: 

1 91 0.427(b)(4)  In  rough  seas  which  significantly  inpede  diver  mobility 
or  work  function:  or 

1910.427(b)(5)  In  other  than  daylight  hours. 

1910.427(c)  Procedures.  (1)  The  propeller  of  the  vessel  shall  be 
stopped  before  the  diver  enters  or  exits  the  water. 

1 91 0.427(c)(2)  A  device  shall  be  used  which  minimizes  the  possibility 
of  entanglement  of  the  diver's  hose  In  the  propeller  of  the  vessel. 

1910.427(c)(3)  Two-way  voice  communication  between  the  desig- 
nated person-in-eharge  and  the  person  controlling  the  vessel  shall 
be  available  while  the  diver  is  in  the  water. 

1910.427(c)(4)  A  standby  diver  shall  be  available  while  a  diver  is 
in  the  water. 

1910.427(c)(5)  A  diver-carried  reserve  breathing  gas  supply  shall  be 
carried  by  each  diver  engaged  in  liveboating  operations. 

Equipment  Procedures  and  Requirements 
§1910.430  Equipment. 

1910.430(a)  General.  (1)  All  employers  shall  comply  with  the  fol- 
lowing requirements,  unless  otherwise  specified. 

1910.430(a)(2)  Each  equipment  modification,  repair,  test,  calibration 
or  maintenance  service  shall  be  recorded  by  means  of  a  tagging  or 
logging  system,  and  include  the  date  and  nature  of  work  performed, 
and  the  name  or  initials  of  the  person  performing  the  work. 

1910.430(b)  Air  compressor  system.  (1)  Compressors  used  to 
supply  air  to  the  diver  shall  be  equipped  with  a  volume  tank  with  a 
check  valve  on  the  inlet  side,  a  pressure  gauge,  a  relief  valve,  and 
a  drain  valve. 

1910.430(b)(2)  Air  compressor  intakes  shall  be  located  away  from 
areas  containing  exhaust  or  other  contaminants. 

1910.430(b)(3)  Respirable  air  supplied  to  a  diver  shall  not  contain: 

1910.430(b)(3)(i)  A  level  of  carbon  monoxide  (CO)  greater  than 
20  p/m; 

1910.430(b)(3)(ii)  A  level  of  carbon  dioxide  (C02)  greater  than 
1,000  p/m: 

1910.430(b)(3)(iii)  A  level  of  oil  mist  greater  than  5  milligrams  per 
cubic  meter:  or 

1910.430(b)(3)(iv)  A  noxious  or  pronounced  odor. 

1 91 0.430(b)(4)  The  output  of  air  compressor  systems  shall  be  tested 
for  air  purity  every  6  months  by  means  of  samples  taken  at  the  con- 
nection to  the  distribution  system,  except  that  non-oil  lubricated 
compressors  need  not  be  tested  for  oil  mist. 

1910.430(c)  Breathing  gas  supply  hoses.  (1)  Breathing  gas  sup- 
ply hoses  shall: 

1910.430(c)(1)(i)  Have  a  working  pressure  at  least  equal  to  the  work- 
ing pressure  of  the  total  breathing  gas  system: 

1910.430(c)(1)(ii)  Have  a  rated  bursting  pressure  at  least  equal  to  4 
times  the  working  pressure: 

1910.430(c)(1)(iii)  Be  tested  at  least  annually  to  1.5  times  their 
working  pressure:  and 

1910.430(c)(1)(iv)  Have  their  open  ends  taped,  capped  or  plugged 
when  not  in  use. 

1910.430(c)(2)  Breathing  gas  supply  hose  connectors  shall: 

1910.430(c)(2)(i)  Be  made  of  corrosion-resistant  materials: 

1 91 0.430(c)(2)(H)  Have  a  working  pressure  at  least  equal  to  the  work- 
ing pressure  of  the  hose  to  which  they  are  attached:  and 

1910.430(c)(2)(iii)  Be  resistant  to  accidental  disengagement. 

1910.430(c)(3)  Umbilicals  shall: 

1910.430(c)(3)(i)  Be  marked  in  10-ft.  increments  to  100  feet  be- 
ginning at  the  diver's  end.  and  in  50  ft.  increments  thereafter: 


1910.430(c)(3)(H)  Be  made  of  kink-resistant  materials:  and 

1 91 0.430(c)(3)(iii)  Have  a  working  pressure  greater  than  the  pressure 
equivalent  to  the  maximum  depth  of  the  dive  (relative  to  the  supply 
source)  plus  100  psi. 

1910.430(d)  Buoyancy  control.  (1)  Helmets  or  masks  connected 
directly  to  the  dry  suit  or  other  buoyancy-changing  equipment  shall 
be  equipped  with  an  exhaust  valve. 

1910.430(d)(2)  A  dry  suit  or  other  buoyancy-changing  equipment 
not  directly  connected  to  the  helmet  or  mask  shall  be  equipped  with 
an  exhaust  valve. 

1910.430(d)(3)  When  used  for  SCUBA  diving,  a  buoyancy  compen- 
sator shall  have  an  inflation  source  separate  from  the  breathing 
gas  supply. 

191 0.430(d)(4)  An  Inflatable  flotation  device  capable  of  maintaining  the 
diver  at  the  surface  in  a  face-up  position,  having  a  manually  activated 
inflation  source  independent  of  the  breathing  supply,  an  oral  inflation 
device,  and  an  exhaust  valve  shall  be  used  for  SCUBA  diving. 

1910.430(e)  Compressed  gas  cylinders.  Compressed  gas  cyl- 
inders shall: 

1910.430(e)(1)  Be  designed,  constructed  and  maintained  in  ac- 
cordance with  the  applicable  provisions  of  29  CFR  1910.101  and 
1910.169  through  1910.171. 

1910.430(e)(2)  Be  stored  in  a  ventilated  area  and  protected  from 
excessive  heat: 

1910.430(e)(3)  Be  secured  from  falling;  and 

1910.430(e)(4)  Have  shut-off  valves  recessed  Into  the  cylinder  or 
protected  by  a  cap.  except  when  in  use  or  manifolded,  or  when  used 
for  SCUBA  diving. 

1910.430(f)  Decompression  chambers.  (1)  Each  decompression 
chamber  manufactured  after  the  effective  date  of  this  standard, 
shall  be  built  and  maintained  in  accordance  with  the  ASME  Code 
or  equivalent. 

1 910.430(f)(2)  Each  decompression  chamber  manufactured  prior  to 
the  effective  date  of  this  standard  shall  be  maintained  in  conformity 
with  the  code  requirements  to  which  it  was  built,  or  equivalent. 

1910.430(f)(3)  Each  decompression  chamber  shall  be  equipped  with: 

1910.430(f)(3)(i)  Means  to  maintain  the  atmosphere  below  a  level  of 
25  percent  oxygen  by  volume: 

1910.430(f)(3)(H)  Mufflers  on  intake  and  exhaust  lines,  which  shall 
be  regularly  inspected  and  maintained: 

1910.430(f)(3)(iii)  Suction  guards  on  exhaust  line  openings;  and 

1 91 0.430(f)(3)(iv)  A  means  for  extinguishing  fire,  and  shall  be  main- 
tained to  minimize  sources  of  ignition  and  combustible  material. 

1910.430(g)  Gauges  and  timekeeping  devices.  (1)  Gauges  indi- 
cating diver  depth  which  can  be  read  at  the  dive  location  shall  be 
used  for  all  dives  except  SCUBA. 

1 91 0.430(g)(2)  Each  depth  gauge  shall  be  deadweight  tested  or  cali- 
brated against  a  master  reference  gauge  every  6  months,  and  when 
there  is  a  discrepancy  greater  than  two  percent  (2  percent)  of  full 
scale  between  any  two  equivalent  gauges. 

1 91 0.430(g)(3)  A  cylinder  pressure  gauge  capable  of  being  monitored 
by  the  diver  during  the  dive  shall  be  worn  by  each  SCUBA  diver. 

1910.430(g)(4)  A  timekeeping  device  shall  be  available  at  each 
dive  location. 

1910.430(h)  Masks  and  helmets.  (1)  Surface-supplied  air  and 
mixed-gas  masks  and  helmets  shall  have: 

191 0.430(hM1  Xi)  A  non-retum  valve  at  the  attachment  point  between  hel- 
met or  mask  and  hose  which  shall  close  readily  and  positively;  and 

1910.430(h)(1)(ii)  An  exhaust  valve. 

1910.430(h)(2)  Surface-supplied  air  masks  and  helmets  shall  have  a 
minimum  ventilation  rate  capability  of  4.5  acfm  at  any  depth  at  which 
they  are  operated  or  the  capability  of  maintaining  the  diver's  inspired 
carbon  dioxide  partial  pressure  below  0.02  ATA  when  the  diver  is  pro- 
ducing carbon  dioxide  at  the  rate  of  1 .6  standard  liters  per  minute. 
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lftio.430(i)  Oxygen  safety.  (1)  Equipment  used  with  oxygen  <t  mix 
1 1  n  rs  containing  ova  forty  pen  enl  (40%)  by  volume  oxygen  shall  be 

i  tin  oxygen  sen  Ice 
1910.430(I)(2)  (  ompenenta  [en  ep(  umblMi  ala)  exposed  i"  oxygen  <>r 

mixtures  COntatntng  ovi'i  lnrl\  |»i  ( <ni  (l(>"..|  l>\  volume  oxygen  shall 

be  i  leaned  "i  Qammable  materials  before  use. 

1910.430(i)(3)  Oxygen  systema  OVei    126  pslg  and  compressed  ,01  sw 

tema  over  500  palg  shall  have  alow  opening  ahul  "ii  valves. 

1910. 430(j)  Weights  and  harnesses.  (1)  Except  when  heavy  gear  Is 

wont,  dtvera  shall  In-  equipped  with  .i  weight  belt  ni  asscmblj  capable 

oi  quick  release. 

1910.430(j)(2)  Except  whin  heavy  gear  Is  worn  or  In  SCUBA  diving. 
each  dlvei  shall  weal  a  safety  harness  with: 

I9i0.430(|)(2)(i)  a  positive  buckling  devici 

1910.430(j)(2)(ii)  An  attachment  point  lot  the  umbilical  to  prevent 
Strain  on  the  mask  or  helmet;  and 

1910.430(j)(2)(iii)  A  lifting  point  to  distribute  the  pull  force  of  the  line 
over  (he  diver's  body. 

|39  FR  23502.  June  27.  1974.  as  amended  at  49  FR  18295.  Apr.  30. 
1984:  61  FR  33033.  Sept.  18.  1986:  61  FR  5507.  Feb.  13.  1996| 

Recordkeeping 
§1910.440  Recordkeeping  requirements. 

1910.440(a)(1)  IReserved] 

1910.440(a)(2)  The  employer  shall  record  the  occurrence  of  any  div- 
ing-related Injury  or  illness  which  requires  any  dive  team  member  to 
be  hospitalized  for  24  hours  or  more,  specifying  the  circumstances  of 
the  incident  and  the  extent  of  any  injuries  or  illnesses. 

1910.440(b)  Auailability  of  records.  (1)  Upon  the  request  of  the 
Assistant  Secretary  of  Labor  for  Occupational  Safety  and  Health,  or 
the  Director.  National  Institute  for  Occupational  Safety  and  Health. 
Department  of  Health  and  Human  Services  of  their  designees,  the 
employer  shall  make  available  for  inspection  and  copying  any  record 
or  document  required  by  this  standard. 

1910.440(b)(2)  Records  and  documents  required  by  this  standard  shall 
be  provided  upon  request  to  employees,  designated  representatives, 
and  the  Assistant  Secretary  in  accordance  with  29  CFR  1910.20(a)- 
(e)  and  (g)-(i).  Safe  practices  manuals  (§1910.420).  depth-time  pro- 
files (§1910.422).  recordings  of  dives  (§1910.423).  decompression 
procedure  assessment  evaluations  (§1910.423).  and  records  of 
hospitalizations  (§1910.440)  shall  be  provided  in  the  same  manner 
as  employee  exposure  records  or  analyses  using  exposure  or  medical 
records.  Equipment  inspections  and  testing  records  which  pertain 
to  employees  (§1910.430)  shall  also  be  provided  upon  request  to 
employees  and  their  designated  representatives. 

1 910.440(b)(3)  Records  and  documents  required  by  this  standard  shall 
be  retained  by  the  employer  for  the  following  period: 


i9io.440(b)(3)(i)  uivr  team  memba  medical  records  Iphyslclan'a 
reports]  01910  H  1|— 5  years: 

1910.440(b)(3MH)  Safe  practices  manual  (§1910.420)— current  doc- 
umenl  only; 

1910.440(bH3)(iii)  Depth  inn.  •  piolile  (§1910  4221  until  i  ompletlon  of  the 
hi  ordtng  "t  dive,  or  until  completion  of  decompression  procedure  aaaeaa 
mi  in  where  there  has  been  an  Incident  of  decompression  sickness: 

1910.440(b)(3)(iv)  Recording  of  dive  (§1910.423)— 1  year,  except  5  years 
where  then   has  been  an  Incident  of  decompression  sickness: 

1910.440(b)(3)(v)  Decompression  procedure  assessment  evaluations 
IS  1 91 0.423)— 5  years; 

1910.440(b)(3)(vi)  Equipment  Inspections  and  testing  records 
(§1910.430) — current  entry  or  tag.  or  until  equipment  Is  withdrawn 
from  service: 

1910.440(b)(3)(vii)  Records  of  hospitalizations  (§1910.440)— 5  years. 

1910.440(b)(4)  After  the  expiration  of  the  retention  period  of  any  re- 
cord required  to  be  kept  for  five  (5)  years,  the  employer  shall  forward 
such  records  to  the  National  Institute  for  Occupational  Safety  and 
Health.  Department  of  Health  and  Human  Services.  The  employer 
shall  also  comply  with  any  additional  requirements  set  forth  at  29 
CFR  1910.20(h). 

1910.440(b)(5)  In  the  event  the  employer  ceases  to  do  business: 

1910. 440(b) (5)(i)  The  successor  employer  shall  receive  and  retain  all 
dive  and  employee  medical  records  required  by  this  standard:  or 

1910.440(b)(5Hii)  If  there  is  no  successor  employer,  dive  and  employee 
medical  records  shall  be  forwarded  to  the  National  Institute  for  Occupa- 
tional Safety  and  Health.  Department  of  Health  and  Human  Services. 

[42  FR  37668.  July  22.  1977.  as  amended  at  45  FR  35281.  May  23. 
1980:  47  FR  14706.  Apr.  6.  1982;  51  FR  34562.  Sept.  29.  1986;  61 
FR  5507.  Feb.  13.  1996:  61  FR  9227.  Mar.  7.  19961 

§1910.441  Effective  date. 

This  standard  shall  be  effective  on  October  20.  1977.  except  that  for 
provisions  where  decompression  chambers  or  bells  are  required  and 
such  equipment  is  not  yet  available,  employers  shall  comply  as  soon 
as  possible  thereafter  but  in  no  case  later  than  6  months  after  the 
effective  date  of  the  standard. 

§1926.606  Definitions  applicable  to  this  subpart. 

1 926.606(a)  Apron— The  area  along  the  waterfront  edge  of  the  pier  or  wharf. 
1926.606(b)  Bulwark— The  side  of  a  ship  above  the  upper  deck. 

1926.606(c)  Coaming— The  raised  frame,  as  around  a  hatchway  in  the 

deck,  to  keep  out  water. 

1 926.606(d)  Jacob's  ladder— A  marine  ladder  of  rope  or  chain  with  wooden 

or  metal  rungs. 

1926.606(e)  Rail,  for  the  purpose  of  §1926.605.  means  a  light  structure 

serving  as  a  guard  at  the  outer  edge  of  a  ship's  deck. 
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Authority:  Sec.  107.  Contract  Worker  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333);  Sees.  4,  6.  8,  Occupa- 
tional Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657):  Sec- 
retary of  Labors  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059). 
or  9-83  (48  FR  35736).  as  applicable,  and  29  CFR  part  1911. 

Source:  54  FR  45959.  Oct.  31.  1989.  unless  otherwise  noted. 


§1926.650  Scope,  application, 

and  definitions  applicable  to  this  subpart. 

1926.650(a)  Scope  and  application.  This  subpart  applies  to  all  open 
excavations  made  in  the  earth's  surface.  Excavations  are  denned  to 
include  trenches. 

1 926.650(b)  Definitions  applicable  to  this  subpart. 

Accepted  engineering  practices  means  those  requirements  which  are  compatible 
with  standards  of  practice  required  by  a  registered  professional  engineer. 

Aluminum  Hydraulic  Shoring  means  a  pre-engineered  shoring  system  com- 
prised of  aluminum  hydraulic  cylinders  (crossbraces)  used  in  conjunction  with 
vertical  rails  (uprights)  or  horizontal  rails  (walers).  Such  system  is  designed, 
specifically  to  support  the  sidewalls  of  an  excavation  and  prevent  cave-ins. 

Bell-bottom  pier  hole  means  a  type  of  shaft  or  footing  excavation,  the  bottom  of 
which  is  made  larger  than  the  cross  section  above  to  form  a  belled  shape. 

Benching  (Benching  system)  means  a  method  of  protecting  employees  from 
cave-ins  by  excavating  the  sides  of  an  excavation  to  form  one  or  a  series 
of  horizontal  levels  or  steps,  usually  with  vertical  or  near-vertical  surfaces 
between  levels. 

Cave-in  means  the  separation  of  a  mass  of  soil  or  rock  material  from  the  side 
of  an  excavation,  or  the  loss  of  soil  from  under  a  trench  shield  or  support 
system,  and  its  sudden  movement  into  the  excavation,  either  by  falling  or 
sliding,  in  sufficient  quantity  so  that  it  could  entrap,  bury,  or  otherwise 
injure  and  immobilize  a  person. 

Competent  person  means  one  who  is  capable  of  identifying  existing  and 
predictable  hazards  in  the  surroundings,  or  working  conditions  which  are 
unsanitary,  hazardous,  or  dangerous  to  employees,  and  who  has  autho- 
rization to  take  prompt  corrective  measures  to  eliminate  them. 

Cross  braces  mean  the  horizontal  members  of  a  shoring  system  installed 
perpendicular  to  the  sides  of  the  excavation,  the  ends  of  which  bear  against 
either  uprights  or  wales. 

Excavation  means  any  man-made  cut.  cavity,  trench,  or  depression  in  an 
earth  surface,  formed  by  earth  removal. 

Faces  or  sides  means  the  vertical  or  inclined  earth  surfaces  formed  as  a 
result  of  excavation  work. 

Failure  means  the  breakage,  displacement,  or  permanent  deformation  of 
a  structural  member  or  connection  so  as  to  reduce  its  structural  integrity 
and  its  supportive  capabilities. 

Hazardous  atmosphere  means  an  atmosphere  which  by  reason  of  being 
explosive,  flammable,  poisonous,  corrosive,  oxidizing,  irritating,  oxygen 
deficient,  toxic,  or  otherwise  harmful,  may  cause  death,  illness,  or  injury. 

Kickout  means  the  accidental  release  or  failure  of  a  cross  brace. 

Protective  system  means  a  method  of  protecting  employees  from  cave-ins, 
from  material  that  could  fall  or  roll  from  an  excavation  face  or  into  an  ex- 
cavation, or  from  the  collapse  of  adjacent  structures.  Protective  systems 
include  support  systems,  sloping  and  benching  systems,  shield  systems, 
and  other  systems  that  provide  the  necessary  protection. 

Ramp  means  an  inclined  walking  or  working  surface  that  is  used  to  gain 
access  to  one  point  from  another,  and  is  constructed  from  earth  or  from 
structural  materials  such  as  steel  or  wood. 

Registered  Professional  Engineer  means  a  person  who  is  registered  as  a  pro- 
fessional engineer  in  the  state  where  the  work  is  to  be  performed.  However, 
a  professional  engineer,  registered  in  any  state  is  deemed  to  be  a  "registered 
professional  engineer"  within  the  meaning  of  this  standard  when  approving 
designs  for  "manufactured  protective  systems"  or  "tabulated  data"  to  be 
used  in  interstate  commerce. 


Sheeting  means  the  members  of  a  shoring  system  that  retain  the  earth  in  posi- 
tion and  in  turn  are  supported  by  other  members  of  the  shoring  system. 

Shield  (Shield  system)  means  a  structure  that  is  able  to  withstand  the 
forces  imposed  on  it  by  a  cave-in  and  thereby  protect  employees  within 
the  structure.  Shields  can  be  permanent  structures  or  can  be  designed  to 
be  portable  and  moved  along  as  work  progresses.  Additionally,  shields  can 
be  either  premanufactured  or  job-built  in  accordance  with  §1926. 652(c)(3) 
or  (c)(4).  Shields  used  in  trenches  are  usually  referred  to  as  "trench  boxes" 
or  "trench  shields." 

Shoring  (Shoring  system)  means  a  structure  such  as  a  metal  hydraulic, 
mechanical  or  timber  shoring  system  that  supports  the  sides  of  an  exca- 
vation and  which  is  designed  to  prevent  cave-ins. 

Sides.  See  "Faces." 

Sloping  (Sloping  system)  means  a  method  of  protecting  employees  from 
cave-ins  by  excavating  to  form  sides  of  an  excavation  that  are  inclined 
away  from  the  excavation  so  as  to  prevent  cave-ins.  The  angle  of  incline 
required  to  prevent  a  cave-in  varies  with  differences  in  such  factors  as 
the  soil  type,  environmental  conditions  of  exposure,  and  application  of 
surcharge  loads. 

Stable  rock  means  natural  solid  mineral  material  that  can  be  excavated  with 
vertical  sides  and  will  remain  intact  while  exposed.  Unstable  rock  is  considered 
to  be  stable  when  the  rock  material  on  the  side  or  sides  of  the  excavation  is 
secured  against  caving-in  or  movement  by  rock  bolts  or  by  another  protective 
system  that  has  been  designed  by  a  registered  professional  engineer. 

Structural  ramp  means  a  ramp  built  of  steel  or  wood,  usually  used  for  vehicle 
access.  Ramps  made  of  soil  or  rock  are  not  considered  structural  ramps. 

Support  system  means  a  structure  such  as  underpinning,  bracing,  or 
shoring,  which  provides  support  to  an  adjacent  structure,  underground 
installation,  or  the  sides  of  an  excavation. 

Tabulated  data  means  tables  and  charts  approved  by  a  registered  profes- 
sional engineer  and  used  to  design  and  construct  a  protective  system. 

Trench  (Trench  excavation)  means  a  narrow  excavation  (in  relation  to  its 
length)  made  below  the  surface  of  the  ground.  In  general,  the  depth  is 
greater  than  the  width,  but  the  width  of  a  trench  (measured  at  the  bottom) 
is  not  greater  than  1 5  feet  (4.6  m).  If  forms  or  other  structures  are  installed 
or  constructed  in  an  excavation  so  as  to  reduce  the  dimension  measured 
from  the  forms  or  structure  to  the  side  of  the  excavation  to  15  feet  (4.6  m) 
or  less  (measured  at  the  bottom  of  the  excavation),  the  excavation  is  also 
considered  to  be  a  trench. 

Trench  box.  See  "Shield." 

Trench  shield.  See  "Shield." 

Uprights  means  the  vertical  members  of  a  trench  shoring  system  placed  in 
contact  with  the  earth  and  usually  positioned  so  that  individual  members 
do  not  contact  each  other.  Uprights  placed  so  that  individual  members  are 
closely  spaced,  in  contact  with  or  interconnected  to  each  other,  are  often 
called  "sheeting." 

Wales  means  horizontal  members  of  a  shoring  system  placed  parallel  to 
the  excavation  face  whose  sides  bear  against  the  vertical  members  of  the 
shoring  system  or  earth. 

§1926.651  Specific  excavation  requirements. 

1926.651(a)  Surface  encumbrances.  All  surface  encumbrances  that  are 
located  so  as  to  create  a  hazard  to  employees  shall  be  removed  or  supported, 
as  necessary,  to  safeguard  employees. 

1926.651(b)  Underground  installations.  (1)  The  estimated  location  of 
utility  installations,  such  as  sewer,  telephone,  fuel,  electric,  water  lines, 
or  any  other  underground  installations  that  reasonably  may  be  expected 
to  be  encountered  during  excavation  work,  shall  be  determined  prior  to 
opening  an  excavation. 

1926.651(b)(2)  Utility  companies  or  owners  shall  be  contacted  within  estab- 
lished or  customary  local  response  times,  advised  of  the  proposed  work,  and 
asked  to  establish  the  location  of  the  utility  underground  installations  prior 
to  the  start  of  actual  excavation.  When  utility  companies  or  owners  cannot 
respond  to  a  request  to  locate  underground  utility  installations  within  24 
hours  (unless  a  longer  period  is  required  by  state  or  local  law),  or  cannot 
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establish  the  exact  kxaUi f  these  Installations,  the  employe)  may  proceed 

provided  the  employer  does  so  with  caution,  and  provliled  detection  equlpmenl 
in  i  acceptable  means  to  locate  utlllrj  Installations  are  used 

1926.6S1  (b)(3)  \vhi-ni-\c.i\.ii  tin  i  operations  approai  h  the  estimated  location 
ol  underground  mstallatlons,  the  exai  i  loi  atlon  ol  the  Installations  sh.iii 

In-  determined  b\  --.ili   .mil  acceptable  means 

1926.651(b)(4)  While  the  excavation  Is  open,  underground  Installations  Shall 

be  protected,  supported  01  removed  is  necessary  to  safeguard  employees 
1926.651(c)  Access  and  egress — (1) Structural  romps,  (i)  Structural  ramps 
iii, ii  are  used  solely  by  employees  as  ■>  means  of  access  or  egress  from 

excavations  shall  he  designed  hy  .1  competent  person.  Structural  ramps 
used  for  access  or  egress  11I  equipment  shall  be  designed  hy  B  competent 
person  qualified  In  structural  design,  and  shall  he  constructed  In  accor- 
dant e  with  the  design, 

1926.651(c)(1)(H)  Ramps  and  runways  constructed  of  two  or  more  struc- 
tural members  shall  have  the  structural  members  connected  together  to 

prevent  displacement. 

1926.651(c)(1)(iii)  Structural  members  used  for  ramps  and  runways  shall 

be  of  uniform  thickness. 

1 926.65 1  (c)(  1  )(iv)  Cleats  or  other  appropriate  means  used  to  connect  runway 
structural  members  shall  be  attached  to  the  bottom  of  the  runway  or  shall 
be  attached  in  a  manner  to  prevent  tripping. 

1 926.65 1  (c)(  1  )(v)  Structural  ramps  used  in  lieu  of  steps  shall  be  provided  with 
cleats  or  other  surface  treatments  on  the  top  surface  to  prevent  slipping. 

1926.651(c)(2)  Means  of  egress  from  trench  excavations.  A  stairway,  ladder. 
ramp  or  other  safe  means  of  egress  shall  be  located  in  trench  excavations 
that  are  4  feet  (1.22  m)  or  more  In  depth  so  as  to  require  no  more  than 
25  feet  (7.62  m)  of  lateral  travel  for  employees. 

1926.651(d)  Exposure  to  vehicular  traffic.  Employees  exposed  to  public 
vehicular  traffic  shall  be  provided  with,  and  shall  wear,  warning  vests  or 
other  suitable  garments  marked  with  or  made  of  reflectorized  or  high- 
visibility  material. 

1926.651(e)  Exposure  to  Jailing  loads.  No  employee  shall  be  permitted 
underneath  loads  handled  by  lifting  or  digging  equipment.  Employees  shall 
be  required  to  stand  away  from  any  vehicle  being  loaded  or  unloaded  to  avoid 
being  struck  by  any  spillage  or  falling  materials.  Operators  may  remain  in  the 
cabs  of  vehicles  being  loaded  or  unloaded  when  the  vehicles  are  equipped, 
in  accordance  with  §1926.60 1(b)(6).  to  provide  adequate  protection  for  the 
operator  during  loading  and  unloading  operations. 

1926.651(f)  Warning  system  for  mobile  equipment.  When  mobile  equip- 
ment is  operated  adjacent  to  an  excavation,  or  when  such  equipment  is 
required  to  approach  the  edge  of  an  excavation,  and  the  operator  does  not 
have  a  clear  and  direct  view  of  the  edge  of  the  excavation,  a  warning  system 
shall  be  utilized  such  as  barricades,  hand  or  mechanical  signals,  or  stop 
logs.  If  possible,  the  grade  should  be  away  from  the  excavation. 

1926.651(g)  Hazardous  atmospheres — (1)  Testing  and  controls.  In  addition 
to  the  requirements  set  forth  in  subparts  D  and  E  of  this  part  (29  CFR 
1926.50-1926.107)  to  prevent  exposure  to  harmful  levels  of  atmospheric 
contaminants  and  to  assure  acceptable  atmospheric  conditions,  the  fol- 
lowing requirements  shall  apply: 

1 926.651  (g)(1  )(i)  Where  oxygen  deficiency  (atmospheres  containing  less  than 
19.5  percent  oxygen)  or  a  hazardous  atmosphere  exists  or  could  reasonably 
be  expected  to  exist,  such  as  in  excavations  in  landfill  areas  or  excavations 
in  areas  where  hazardous  substances  are  stored  nearby,  the  atmospheres 
in  the  excavation  shall  be  tested  before  employees  enter  excavations  greater 
than  4  feet  (1.22  m)  in  depth. 

1926.651(g)(1)(H)  Adequate  precautions  shall  be  taken  to  prevent  employee 
exposure  to  atmospheres  containing  less  than  19.5  percent  oxygen  and 
other  hazardous  atmospheres.  These  precautions  include  providing  proper 
respiratory  protection  or  ventilation  in  accordance  with  subparts  D  and  E 
of  this  part  respectively. 

1 926.651  (g)(1  )(iii)  Adequate  precaution  shall  be  taken  such  as  providing 
ventilation,  to  prevent  employee  exposure  to  an  atmosphere  containing  a 
concentration  of  a  flammable  gas  in  excess  of  20  percent  of  the  lower  flam- 
mable limit  of  the  gas. 

1 926.65 1  (g)(1  )(iv)  When  controls  are  used  that  are  intended  to  reduce  the  level 
of  atmospheric  contaminants  to  acceptable  levels,  testing  shall  be  conducted 
as  often  as  necessary  to  ensure  that  the  atmosphere  remains  safe. 


1 926.651  (g)(  equipment  0  equip 

ment,  such  as  breathing  apparatus,  a  safety  harness  and  line,  or  ■  basket 
si  11  ii  iii  1  shaU  be  readily  available  where  hazardous  atmospheric  condltlona 

Cted  to  develop  during  work  I] 
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1926.651  (g)(2)(H)  Employees  entering  beO  bottom  pta  holes  01  othej  similar 
deep  and  confined  footing  excavations,  shall  weai  •>  harness  with  a  Hfe  Une 
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1926.651(h)  Protection  from  hazards  associated  with  water  accu- 
mulation. (1)  Employees  shall  not  work  in  excavations  In  which  thl 

accumulated  watei ,  ortnexi  u  i  > miniating,  mi 

less  adequate  precautions  have  been  taken  to  prated  employees  against  the 
hazards  posed  by  water  accumulation.  The  precautions  necessary  to  prota  t 
employees  adequately  vary  with  ea<  h  situation,  but  could  include  special 
support  or  shield  systems  to  protect  from  cave-Ins.  water  removal  to  control 
nl  accumulating  water,  or  use  of  a  safety  harness  and  lifeline. 

1926.651(h)(2)  If  water  is  controlled  or  prevented  from  accumulating  by  the 
use  of  water  removal  equipment,  the  water  removal  equipment  and  operaUons 
shall  be  monitored  by  a  competent  person  to  ensure  proper  operaUon. 

1926.651(h)(3)  If  excavation  work  interrupts  the  natural  drainage  of  sur- 
face water  (such  as  streams),  diversion  ditches,  dikes,  or  other  suitable 
means  shall  be  used  to  prevent  surface  water  from  entering  the  excavation 
and  to  provide  adequate  drainage  of  the  area  adjacent  to  the  excavaUon. 
Excavations  subject  to  runoff  from  heavy  rains  will  require  an  Inspection 
by  a  competent  person  and  compliance  with  paragraphs  (h)(1)  and  (h)(2) 
of  this  section. 

1926.651(i)  Stability  of  adjacent  structures.  (1)  Where  the  stability  of 
adjoining  buildings,  walls,  or  other  structures  is  endangered  by  excava- 
tion operations,  support  systems  such  as  shoring,  bracing,  or  underpin- 
ning shall  be  provided  to  ensure  the  stability  of  such  structures  for  the 
protection  of  employees. 

1 926.651  (i)(2)  Excavation  below  the  level  of  the  base  or  footing  of  any  foun- 
dation or  retaining  wall  that  could  be  reasonably  expected  to  pose  a  hazard 
to  employees  shall  not  be  permitted  except  when: 

1 926.651  (i)(2)(i)  A  support  system,  such  as  underpinning,  is  provided  to 
ensure  the  safety  of  employees  and  the  stability  of  the  structure:  or 

1 926.651  (i)(2)(ii)  The  excavation  is  in  stable  rock:  or 

1 926.651  (i)(2)(iii)  A  registered  professional  engineer  has  approved  the  de- 
termination that  the  structure  is  sufficently  removed  from  the  excavation 
so  as  to  be  unaffected  by  the  excavation  activity:  or 

1 926.651  (i)(2)(iv)  A  registered  professional  engineer  has  approved  the  deter- 
mination that  such  excavation  work  will  not  pose  a  hazard  to  employees. 

1926.651(0(3)  Sidewalks,  pavements,  and  appurtenant  structure  shall  not  be 
undermined  unless  a  support  system  or  another  method  of  protection  is  pro- 
vided to  protect  employees  from  the  possible  collapse  of  such  structures. 

1 926.651  (j)  Protection  of  employees  from  loose  rock  or  soil.  (1 )  Adequate 
protection  shall  be  provided  to  protect  employees  from  loose  rock  or  soil 
that  could  pose  a  hazard  by  falling  or  rolling  from  an  excavation  face.  Such 
protection  shall  consist  of  scaling  to  remove  loose  material:  installation  of 
protective  barricades  at  intervals  as  necessary  on  the  face  to  stop  and  con- 
tain falling  material:  or  other  means  that  provide  equivalent  protection. 

1 926.651  (j)(2)  Employees  shall  be  protected  from  excavated  or  other  ma- 
terials or  equipment  that  could  pose  a  hazard  by  falling  or  rolling  into 
excavations.  Protection  shall  be  provided  by  placing  and  keeping  such 
materials  or  equipment  at  least  2  feet  (.61  m)  from  the  edge  of  excavations, 
or  by  the  use  of  retaining  devices  that  are  sufficient  to  prevent  materials 
or  equipment  from  falling  or  rolling  into  excavations,  or  by  a  combination 
of  both  if  necessary. 

1 926.651  (k)  Inspections.  (1)  Daily  inspections  of  excavations,  the  adjacent 
areas,  and  protective  systems  shall  be  made  by  a  competent  person  for 
evidence  of  a  situation  that  could  result  in  possible  cave-ins.  indications 
of  failure  of  protective  systems,  hazardous  atmospheres,  or  other  hazard- 
ous conditions.  An  inspection  shall  be  conducted  by  the  competent  person 
prior  to  the  start  of  work  and  as  needed  throughout  the  shift.  Inspections 
shall  also  be  made  after  every  rainstorm  or  other  hazard  Increasing  occur- 
rence. These  inspections  are  only  required  when  employee  exposure  can 
be  reasonably  anticipated. 
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1 926.651  (k)(2)  Where  the  competent  person  finds  evidence  of  a  situation 
that  could  result  in  a  possible  cave-in,  indications  of  failure  of  protective 
systems,  hazardous  atmospheres,  or  other  hazardous  conditions,  exposed 
employees  shall  be  removed  from  the  hazardous  area  until  the  necessary 
precautions  have  been  taken  to  ensure  their  safety. 

1926.651(1)  Walkways  shall  be  provided  where  employees  or  equipment 
are  required  or  permitted  to  cross  over  excavations.  Guardrails  which 
comply  with  §1926. 502(b)  shall  be  provided  where  walkways  are  6  feet 
(1.8  m)  or  more  above  lower  levels. 

(54  FR  45959.  Oct.  31.  1989.  as  amended  by  59  FR  40730.  Aug.  9.  1994] 

§1926.652  Requirements  for  protective  systems. 

1926.652(a)  Protection  of  employees  in  excavations.  (1)  Each  em- 
ployee in  an  excavation  shall  be  protected  from  cave-ins  by  an  adequate 
protective  system  designed  in  accordance  with  paragraph  (b)  or  (c)  of  this 
section  except  when: 

1926.652(a)(1)(i)  Excavations  are  made  entirely  in  stable  rock:  or 

1926.652(a)(1)(H)  Excavations  are  less  than  5  feet  (1.52m)  in  depth  and 
examination  of  the  ground  by  a  competent  person  provides  no  indication 
of  a  potential  cave-in. 

1 926.652(a)(2)  Protective  systems  shall  have  the  capacity  to  resist  without 
failure  all  loads  that  are  intended  or  could  reasonably  be  expected  to  be 
applied  or  transmitted  to  the  system. 

1926.652(b)  Design  of  sloping  and  benching  systems.  The  slopes  and 
configurations  of  sloping  and  benching  systems  shall  be  selected  and 
constructed  by  the  employer  or  his  designee  and  shall  be  in  accordance 
with  the  requirements  of  paragraph  (b)(1):  or.  in  the  alternative,  para- 
graph (b)(2);  or.  in  the  alternative,  paragraph  (b)(3).  or.  in  the  alternative, 
paragraph  (b)(4).  as  follows: 

1926.652(b)(1)  Option  (1) — Allowable  configurations  and  slopes,  (i)  Exca- 
vations shall  be  sloped  at  an  angle  not  steeper  than  one  and  one-half 
horizontal  to  one  vertical  (34  degrees  measured  from  the  horizontal), 
unless  the  employer  uses  one  of  the  other  options  listed  below. 

1926.652(b)(1)(ii)  Slopes  specified  in  paragraph  (b)(l)(i)  of  this  section, 
shall  be  excavated  to  form  configurations  that  are  in  accordance  with  the 
slopes  shown  for  Type  C  soil  in  Appendix  B  to  this  subpart. 

1926.652(b)(2)  Option  12) — Determination  of  slopes  and  configurations 
using  Appendices  A  and  B.  Maximum  allowable  slopes,  and  allowable 
configurations  for  sloping  and  benching  systems,  shall  be  determined  in 
accordance  with  the  conditions  and  requirements  set  forth  in  appendices 
A  and  B  to  this  subpart. 

1 926.652(b)(3)  Option  (3}— Designs  using  otlier  tabulated  data,  (i)  Designs 
of  sloping  or  benching  systems  shall  be  selected  from  and  be  in  accordance 
with  tabulated  data,  such  as  tables  and  charts. 

1926.652(b)(3)(H)  The  tabulated  data  shall  be  in  written  form  and  shall 
include  all  of  the  following: 

1926.652(b)(3)(H)(A)  Identification  of  the  parameters  that  affect  the  se- 
lection of  a  sloping  or  benching  system  drawn  from  such  data: 

1926.652(b)(3)(ii)(B)  Identification  of  the  limits  of  use  of  the  data,  to  in- 
clude the  magnitude  and  configuration  of  slopes  determined  to  be  safe; 

1926.652(b)(3)(H)(C)  Explanatory  information  as  may  be  necessary  to 
aid  the  user  in  making  a  correct  selection  of  a  protective  system  from 
the  data. 

1926.652(b)(3)(iii)  At  least  one  copy  of  the  tabulated  data  which  identifies 
the  registered  professional  engineer  who  approved  the  data,  shall  be 
maintained  at  the  jobsite  during  construction  of  the  protective  system. 
After  that  time  the  data  may  be  stored  off  the  jobsite.  but  a  copy  of  the 
data  shall  be  made  available  to  the  Secretary  upon  request. 
1926.652(b)(4)  Option  (4) — Design  by  a  registered  professional  engineer. 
(i)  Sloping  and  benching  systems  not  utilizing  Option  (1)  or  Option  (2) 
or  Option  (3)  under  paragraph  (b)  of  this  section  shall  be  approved  by  a 
registered  professional  engineer. 

1 926.652(b)(4)(H)  Designs  shall  be  in  written  form  and  shall  include  at 
least  the  following: 

1 926.652(b)(4)(H)(A)  The  magnitude  of  the  slopes  that  were  determined 
to  be  safe  for  the  particular  project: 

1926.652(b)(4)(H)(B)  The  configurations  that  were  determined  to  be  safe 
for  the  particular  project;  and 


1926.652(b)(4)(ii)(C)  The  identity  of  the  registered  professional  engineer 
approving  the  design. 

1926.652(b)(4)(iii)  At  least  one  copy  of  the  design  shall  be  maintained 
at  the  jobsite  while  the  slope  is  being  constructed.  After  that  time  the 
design  need  not  be  at  the  jobsite.  but  a  copy  shall  be  made  available  to 
the  Secretary  upon  request. 

1926.652(c)  Design  of  support  systems,  shield  systems,  and  other 
protective  systems.  Designs  of  support  systems  shield  systems,  and 
other  protective  systems  shall  be  selected  and  constructed  by  the 
employer  or  his  designee  and  shall  be  in  accordance  with  the  require- 
ments of  paragraph  (c)(1):  or,  in  the  alternative,  paragraph  (c)(2);  or. 
in  the  alternative,  paragraph  (c)(3);  or,  in  the  alternative,  paragraph 
(c)(4)  as  follows: 

1926.652(c)(1)  Option  (1) — Designs  using  Appendices  A.  CandD.  Designs 
for  timber  shoring  in  trenches  shall  be  determined  in  accordance  with 
the  conditions  and  requirements  set  forth  in  Appendices  A  and  C  to  this 
subpart.  Designs  for  aluminum  hydraulic  shoring  shall  be  in  accordance 
with  paragraph  (c)(2)  of  this  section,  but  if  manufacturer's  tabulated  data 
cannot  be  utilized,  designs  shall  be  in  accordance  with  Appendix  D. 

1926.652(c)(2)  Option  (2) — Designs  Using  Manufacturer's  Tabulated  Data. 
(i)  Design  of  support  systems,  shield  systems,  or  other  protective  systems 
that  are  drawn  from  manufacturer's  tabulated  data  shall  be  in  accordance 
with  all  specifications,  recommendations,  and  limitations  issued  or  made 
by  the  manufacturer. 

1926.652(c)(2)(H)  Deviation  from  the  specifications,  recommendations, 
and  limitations  issued  or  made  by  the  manufacturer  shall  only  be  allowed 
after  the  manufacturer  issues  specific  written  approval. 

1926.652(c)(2)(iii)  Manufacturer's  specifications,  recommendations,  and 
limitations,  and  manufacturer's  approval  to  deviate  from  the  specific- 
ations, recommendations,  and  limitations  shall  be  in  written  form  at  the 
Jobsite  during  construction  of  the  protective  system.  After  that  time  this 
data  may  be  stored  off  the  jobsite,  but  a  copy  shall  be  made  available  to 
the  Secretary  upon  request. 

1 926.652(c)(3)  Option  (3) — Designs  using  other  tabulated  data,  (i)  Designs 
of  support  systems,  shield  systems,  or  other  protective  systems  shall  be 
selected  from  and  be  in  accordance  with  tabulated  data,  such  as  tables 
and  charts. 

1926.652(c)(3)(H)  The  tabulated  data  shall  be  in  written  form  and  include 
all  of  the  following: 

1926.652(c)(3)(H)(A)  Identification  of  the  parameters  that  affect  the  se- 
lection of  a  protective  system  drawn  from  such  data; 

1 926.652(c)(3)(ii)(B)  Identification  of  the  Umits  of  use  of  the  data: 

1926.652(c)(3)(H)(C)  Explanatory  information  as  may  be  necessary  to 
aid  the  user  in  making  a  correct  selection  of  a  protective  system  from 
the  data. 

1926.652(c)(3)(iii)  At  least  one  copy  of  the  tabulated  data,  which  identifies 
the  registered  professional  engineer  who  approved  the  data,  shall  be 
maintained  at  the  jobsite  during  construction  of  the  protective  system. 
After  that  time  the  data  may  be  stored  off  the  jobsite.  but  a  copy  of  the 
data  shall  be  made  available  to  the  Secretary  upon  request. 

1926.652(c)(4)  Option  (41 — Design  by  a  registered  professional  engineer. 
(i)  Support  systems,  shield  systems,  and  other  protective  systems  not 
utilizing  Option  1.  Option  2  or  Option  3.  above,  shall  be  approved  by  a 
registered  professional  engineer. 

1926.652(c)(4)(H)  Designs  shall  be  in  written  form  and  shall  include 
the  following: 

1926.652(c)(4)(ii)(A)  A  plan  indicating  the  sizes,  types,  and  configurations 
of  the  materials  to  be  used  in  the  protective  system;  and 

1926.652(c)(4)(ii)(B)  The  identity  of  the  registered  professional  engineer 
approving  the  design. 

1926.652(c)(4)(iii)  At  least  one  copy  of  the  design  shall  be  maintained  at 
the  jobsite  during  construction  of  the  protective  system.  After  that  time, 
the  design  may  be  stored  off  the  jobsite.  but  a  copy  of  the  design  shall  be 
made  available  to  the  Secretary  upon  request. 

1926.652(d)  Materials  and  equipment.  (1)  Materials  and  equipment 
used  for  protective  systems  shall  be  free  from  damage  or  defects  that 
might  impair  their  proper  function. 
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1926.652(e)  Installation  and  removal  of  support— <1)  General,  (i)  Mem- 
bers oi  .support  systems  shall  hi   securely  1 idled  together  to  prevent 

sliding,  felling,  kn  knnis.  or  othei  predictable  [allure, 

1926.652(e)(1)(ii)  Support  systems  shall  be  Installed  and  removed  In  a 

m.iiinei  that  proleels  employees  troni  cave  ins.  struetural  collapses,  or 
from  being  slniek  by  members  ol  the  support  system. 

1926.652(e)(1)(iii)  Individual  members  of  support  systems  shall  not  be 
subjected  to  loads  exceeding  those  which  those  members  were  designed 
to  withstand. 

1926.652(e)(1)(iv)  Before  temporary  removal  of  Individual  members  begins, 
additional  precautions  shall  be  taken  to  ensure  the  safety  of  employees, 
such  as  Installing  other  structural  members  to  carry  the  loads  imposed  on 
the  support  system. 

1926.652(e)(1)(v)  Removal  shall  begin  at.  and  progress  from,  the  bottom  of 
the  excavation.  Members  shall  be  released  slowly  so  as  to  note  any  Indication 
of  possible  failure  of  the  remaining  members  of  the  structure  or  possible 
cave  in  of  the  sides  of  the  excavation. 

1926.652(e)(1)(vi)  Backfilling  shall  progress  together  with  the  removal  of 
support  systems  from  excavations. 

1926.652(e)(2)  Additional  requirements  for  support  systems  for  trench  exca- 
vations, (i)  Excavation  of  material  to  a  level  no  greater  than  2  feet  (.61  m)  below 
the  bottom  of  the  members  of  a  support  system  shall  be  permitted,  but  only 
if  the  system  is  designed  to  resist  the  forces  calculated  for  the  full  depth  of 
the  trench,  and  there  are  no  indications  while  the  trench  is  open  of  a  possible 
loss  of  soil  from  behind  or  below  the  bottom  of  the  support  system. 

1926.652(e)(2)(H)  Installation  of  a  support  system  shall  be  closely  coor- 
dinated with  the  excavation  of  trenches. 

1926.652(f)  Sloping  and  benching  systems.  Employees  shall  not  be 
permitted  to  work  on  the  faces  of  sloped  or  benched  excavations  at  levels 
above  other  employees  except  when  employees  at  the  lower  levels  are  ad- 
equately protected  from  the  hazard  of  falling,  rolling,  or  sliding  material 
or  equipment. 

1926.652(g)  Shield  systems— (1)  General,  (i)  Shield  systems  shall  not 
be  subjected  to  loads  exceeding  those  which  the  system  was  designed 
to  withstand. 

1926.652(g)(1)(H)  Shields  shall  be  installed  in  a  mariner  to  restrict  lateral 
or  other  hazardous  movement  of  the  shield  in  the  event  of  the  application 
of  sudden  lateral  loads. 

1926.652(g)(1)(iii)  Employees  shall  be  protected  from  the  hazard  of  cave-ins 
when  entering  or  exiting  the  areas  protected  by  shields. 

1926.652(g)(1)(iv)  Employees  shall  not  be  allowed  in  shields  when  shields 
are  being  installed,  removed,  or  moved  vertically. 

1926.652(g)(2)  Additional  requirement  for  shield  systems  used  in  trench 
excavations.  Excavations  of  earth  material  to  a  level  not  greater  than  2  feet 
(.61  m)  below  the  bottom  of  a  shield  shall  be  permitted,  but  only  if  the  shield 
is  designed  to  resist  the  forces  calculated  for  the  full  depth  of  the  trench, 
and  there  are  no  indications  while  the  trench  is  open  of  a  possible  loss  of 
soil  from  behind  or  below  the  bottom  of  the  shield. 

Appendix  A  to  Subpart  P — Soil  Classification 

(a)  Scope  and  application — ( 1 )  Scope.  This  appendix  describes  a  method  of 
classifying  soil  and  rock  deposits  based  on  site  and  environmental  con- 
ditions, and  on  the  structure  and  composition  of  the  earth  deposits.  The 
appendix  contains  definitions,  sets  forth  requirements,  and  describes  ac- 
ceptable visual  and  manual  tests  for  use  in  classifying  soils. 

(2)  Application.  This  appendix  applies  when  a  sloping  or  benching  system  is 
designed  in  accordance  with  the  requirements  set  forth  in  §1926. 652(b)(2) 


as  .1  method  ol  protei  don  foi  employees  fromcavi  ms  rhls  appendix  also 
applies  when  nmbei  shoring  foi  t  ccavationa  is  dealgned  as  a  method  oi 

protection  fro IVe  Ins  In  ace  orclanc  c-  Willi  appendix  (    to  subpart  I' of  pari 

ind  when  aluminum  bydrauMi  shoring  is  dealgned  m  acendnoi 
with  appendix  1 1  i  ma  Appendix  alao  applies  ii  othei  protei  oVe  systems  are 
dealgned  and  selected  im  us,  imm  1  lata  1 11 1  pared  111  accordance  with  the 

require a  sel  forth  in  01926.662(0),  and  the  uae  ol  thi  data  is  predicated 

mi  the  use  oi  the  soil  claaalflcauon  system  sel  forth  In  this  appendix 

(h|  iV/imlmiis    I  he  iletiiiillons  anil  examples  uivi-n  balOW  aie  based  on,  In 

whole  111  111  pari,  the  following:  Amerii  an  So  lety  foi  Testing  Materials  (ASTM) 
Standards  D653-85and  D2488:  The  Unified  So  bon  System, 

The  U.S.  Department  of  Agriculture  1 1 ISDA)  Textural  (  lassilu  ation  Scheme: 
and  The  National  Bureau  nl  St. mil. nils  Report  BSS-121. 

Cemented  soil  means  a  soil  In  which  the  particles  are  held  together  by  a  1  In  m 
leal  agent  such  as  calcium  carbonate,  such  that  a  band-size  sample  cannot 
be  crushed  Into  powder  or  Individual  soil  partli  lis  by  linger  pressure. 

Cohesive  soil  means  clay  (line  grained  soil),  or  soil  with  a  high  clay  con- 
tent, which  has  cohesive  strength.  Cohesive  soil  does  not  crumble,  can  be 
excavated  with  vertical  sideslopes.  and  Is  plastic  when  moist.  Cohesive 
soil  Is  hard  to  break  up  when  dry.  and  exhibits  significant  cohesion  when 
submerged.  Cohesive  soils  Include  clayey  silt,  sandy  clay,  sllty  clay,  clay 
and  organic  clay 
Dry  soil  means  soil  that  docs  not  exhibit  visible  signs  of  moisture  content. 

FTtssured  means  a  soil  material  that  has  a  tendency  to  break  along  definite 
planes  of  fracture  with  little  resistance,  or  a  material  that  exhibits  open 
cracks,  such  as  tension  cracks,  in  an  exposed  surface. 

Granular  soil  means  gravel,  sand,  or  silt,  (coarse  grained  soil)  with  little 

or  no  clay  content.  Granular  soil  has  no  cohesive  strength.  Some  moist 

granular  soils  exhibit  apparent  cohesion.  Granular  soil  cannot  be  molded 

when  moist  and  crumbles  easily  when  dry. 

Layered  system  means  two  or  more  distinctly  different  soil  or  rock  types 

arranged  in  layers.  Micaceous  seams  or  weakened  planes  in  rock  or  shale 

are  considered  layered. 

Moist  soil  means  a  condition  in  which  a  soil  looks  and  feels  damp.  Moist 

cohesive  soil  can  easily  be  shaped  into  a  ball  and  rolled  into  small  diameter 

threads  before  crumbling.  Moist  granular  soil  that  contains  some  cohesive 

material  will  exhibit  signs  of  cohesion  between  particles. 

Plastic  means  a  property  of  a  soil  which  allows  the  soil  to  be  deformed  or 
molded  without  cracking,  or  appreciable  volume  change. 
Saturated  soil  means  a  soil  in  which  the  voids  are  filled  with  water.  Saturation 
does  not  require  flow.  Saturation,  or  near  saturation,  is  necessary  for  the  proper 
use  of  instruments  such  as  a  pocket  penetrometer  or  sheer  vane. 

Soil  classification  system  means,  for  the  purpose  of  this  subpart,  a  method 
of  categorizing  soil  and  rock  deposits  in  a  hierarchy  of  Stable  Rock.  Type 
A,  Type  B.  and  Type  C.  in  decreasing  order  of  stability.  The  categories  are 
determined  based  on  an  analysis  of  the  properties  and  performance  char- 
acteristics of  the  deposits  and  the  environmental  conditions  of  exposure. 

Stable  rock  means  natural  solid  mineral  matter  that  can  be  excavated  with 

vertical  sides  and  remain  intact  while  exposed. 

Submerged  soil  means  soil  which  is  underwater  or  is  free  seeping. 

Type  A  means  cohesive  soils  with  an  unconfined  compressive  strength  of 
1.5  ton  per  square  foot  (tsf)  ( 1 44  kPa)  or  greater.  Examples  of  cohesive  soils 
are:  clay,  silty  clay,  sandy  clay,  clay  loam  and.  in  some  cases,  silty  clay 
loam  and  sandy  clay  loam.  Cemented  soils  such  as  caliche  and  hardpan 
are  also  considered  Type  A.  However,  no  soil  is  Type  A  if: 

(i)  The  soil  is  fissured;  or 

(ii)  The  soil  is  subject  to  vibration  from  heavy  traffic,  pile  driving,  or  similar 
effects;  or 

(iii)  The  soil  has  been  previously  disturbed:  or 

(iv)  The  soil  is  part  of  a  sloped,  layered  system  where  the  layers  dip  into  the 
excavation  on  a  slope  of  four  horizontal  to  one  vertical  (4H:  IV)  or  greater:  or 
(v)  The  material  is  subject  to  other  factors  that  would  require  it  to  be  clas- 
sified as  a  less  stable  material. 
Type  B  means: 

(i)  Cohesive  soil  with  an  unconfined  compressive  strength  greater  than 
0.5  tsf  (48  kPa)  but  less  than  1.5  tsf  (144  kPa);  or 
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(ii)  Granular  cohesionless  soils  including:  angular  gravel  (similar  to 
crushed  rock),  silt,  silt  loam,  sandy  loam  and,  in  some  cases,  silty  clay 
loam  and  sandy  clay  loam. 

(iii)  Previously  disturbed  soils  except  those  which  would  otherwise  be 
classed  as  Type  C  soil. 

(iv)  Soil  that  meets  the  unconfined  compressive  strength  or  cementation 
requirements  for  Type  A.  but  is  fissured  or  subject  to  vibration;  or 

(v)  Dry  rock  that  is  not  stable;  or 

(vi)  Material  that  is  part  of  a  sloped,  layered  system  where  the  layers  dip  into 
the  excavation  on  a  slope  less  steep  than  four  horizontal  to  one  vertical  (4H: 
IV).  but  only  if  the  material  would  otherwise  be  classified  as  Type  B. 

Type  C  means: 

(i)  Cohesive  soil  with  an  unconfined  compressive  strength  of  0.5  tsf 
(48  kPa)  or  less:  or 

(ii)  Granular  soils  including  gravel,  sand,  and  loamy  sand:  or 

(iii)  Submerged  soil  or  soil  from  which  water  is  freely  seeping;  or 

(iv)  Submerged  rock  that  is  not  stable,  or 

(v)  Material  in  a  sloped,  layered  system  where  the  layers  dip  into  the  ex- 
cavation or  a  slope  of  four  horizontal  to  one  vertical  (4H:  IV)  or  steeper. 

Unconfined  compressive  strength  means  the  load  per  unit  area  at  which  a 
soil  will  fail  in  compression.  It  can  be  determined  by  laboratory  testing,  or 
estimated  in  the  field  using  a  pocket  penetrometer,  by  thumb  penetration 
tests,  and  other  methods. 

Wet  soil  means  soil  that  contains  significantly  more  moisture  than  moist 
soil,  but  in  such  a  range  of  values  that  cohesive  material  will  slump  or 
begin  to  flow  when  vibrated.  Granular  material  that  would  exhibit  cohesive 
properties  when  moist  will  lose  those  cohesive  properties  when  wet. 

(c)  Requirements — ( 1 )  Classification  of  soil  and  rock  deposits.  Each  soil  and 
rock  deposit  shall  be  classified  by  a  competent  person  as  Stable  Rock. 
Type  A,  Type  B,  or  Type  C  in  accordance  with  the  definitions  set  forth  in 
paragraph  (b)  of  this  appendix. 

(2)  Basts  of  classification.  The  classification  of  the  deposits  shall  be  made  based 
on  the  results  of  at  least  one  visual  and  at  least  one  manual  analysis.  Such 
analyses  shall  be  conducted  by  a  competent  person  using  tests  described  in 
paragraph  (d)  below,  or  in  other  recognized  methods  of  soil  classification  and 
testing  such  as  those  adopted  by  the  America  Society  for  Testing  Materials, 
or  the  U.S.  Department  of  Agriculture  textural  classification  system. 

(3)  Visual  and  manual  analyses.  The  visual  and  manual  analyses,  such  as 
those  noted  as  being  acceptable  in  paragraph  (d)  of  this  appendix,  shall 
be  designed  and  conducted  to  provide  sufficient  quantitative  and  qualita- 
tive information  as  may  be  necessary  to  identify  properly  the  properties, 
factors,  and  conditions  affecting  the  classification  of  the  deposits. 

(4)  Layered  systems.  In  a  layered  system,  the  system  shall  be  classified  in 
accordance  with  its  weakest  layer.  However,  each  layer  may  be  classified 
individually  where  a  more  stable  layer  lies  under  a  less  stable  layer. 

(5)  Reclassification.  If.  after  classifying  a  deposit,  the  properties,  factors, 
or  conditions  affecting  its  classification  change  in  any  way.  the  changes 
shall  be  evaluated  by  a  competent  person.  The  deposit  shall  be  reclassified 
as  necessary  to  reflect  the  changed  circumstances. 

(d)  Acceptable  visual  and  manual  tests. — ( 1 )  Visual  tests.  Visual  analysis  is 
conducted  to  determine  qualitative  information  regarding  the  excavation  site 
in  general,  the  soil  adjacent  to  the  excavation,  the  soil  forming  the  sides  of  the 
open  excavation,  and  the  soil  taken  as  samples  from  excavated  material. 

(i)  Observe  samples  of  soil  that  are  excavated  and  soil  in  the  sides  of  the 
excavation.  Estimate  the  range  of  particle  sizes  and  the  relative  amounts  of 
the  particle  sizes.  Soil  that  is  primarily  composed  of  fine-grained  materia] 
is  cohesive  material.  Soil  composed  primarily  of  coarse-grained  sand  or 
gravel  is  granular  material. 

(ii)  Observe  soil  as  it  is  excavated.  Soil  that  remains  in  clumps  when 
excavated  is  cohesive.  Soil  that  breaks  up  easily  and  does  not  stay  in 
clumps  is  granular. 

(iii)  Observe  the  side  of  the  opened  excavation  and  the  surface  area  adja- 
cent to  the  excavation.  Crack-like  openings  such  as  tension  cracks  could 
indicate  fissured  material.  If  chunks  of  soil  spall  off  a  vertical  side,  the 
soil  could  be  fissured.  Small  spalls  are  evidence  of  moving  ground  and 
are  indications  of  potentially  hazardous  situations. 


(iv)  Observe  the  area  adjacent  to  the  excavation  and  the  excavation  itself 
for  evidence  of  existing  utility  and  other  underground  structures,  and  to 
identify  previously  disturbed  soil. 

(v)  Observe  the  opened  side  of  the  excavation  to  identify  layered  systems. 
Examine  layered  systems  to  identify  if  the  layers  slope  toward  the  exca- 
vation. Estimate  the  degree  of  slope  of  the  layers. 

(vi)  Observe  the  area  adjacent  to  the  excavation  and  the  sides  of  the  opened 
excavation  for  evidence  of  surface  water,  water  seeping  from  the  sides  of 
the  excavation,  or  the  location  of  the  level  of  the  water  table. 

(vii)  Observe  the  area  adjacent  to  the  excavation  and  the  area  within  the 
excavation  for  sources  of  vibration  that  may  affect  the  stability  of  the 
excavation  face. 

(2)  Manual  tests.  Manual  analysis  of  soil  samples  is  conducted  to  de- 
termine quantitative  as  well  as  qualitative  properties  of  soil  and  to  provide 
more  information  in  order  to  classify  soil  properly. 

(i)  Plasticity.  Mold  a  moist  or  wet  sample  of  soil  into  a  ball  and  attempt 
to  roll  it  into  threads  as  thin  as  1/8- inch  in  diameter.  Cohesive  material 
can  be  successfully  rolled  into  threads  without  crumbling.  For  example, 
if  at  least  a  two  inch  (50  mm)  length  of  1  /8-inch  thread  can  be  held  on 
one  end  without  tearing,  the  soil  is  cohesive. 

(ii)  Dry  strength.  If  the  soil  is  dry  and  crumbles  on  its  own  or  with  moderate 
pressure  into  individual  grains  or  fine  powder,  it  is  granular  (any  combi- 
nation of  gravel,  sand,  or  silt).  If  the  soil  is  dry  and  falls  into  clumps  which 
break  up  into  smaller  clumps,  but  the  smaller  clumps  can  only  be  broken 
up  with  difficulty,  it  may  be  clay  in  any  combination  with  gravel,  sand  or 
silt.  11  the  dry  soil  breaks  into  clumps  which  do  not  break  up  into  small 
clumps  and  which  can  only  be  broken  with  difficulty,  and  there  is  no  visual 
indication  the  soil  is  fissured,  the  soil  may  be  considered  unfissured. 

(iii)  Thumb  penetration.  The  thumb  penetration  test  can  be  used  to  estimate 
the  unconfined  compressive  strength  of  cohesive  soils.  (This  test  is  based 
on  the  thumb  penetration  test  described  in  American  Society  for  Testing 
and  Materials  (ASTM)  Standard  designation  D2488 — "Standard  Recom- 
mended Practice  for  Description  of  Soils  (Visual — Manual  Procedure).") 
Type  A  soils  with  an  unconfined  compressive  strength  of  1.5  tsf  can  be 
readily  indented  by  the  thumb:  however,  they  can  be  penetrated  by  the 
thumb  only  with  very  great  effort.  Type  C  soils  with  an  unconfined  com- 
pressive strength  of  0.5  tsf  can  be  easily  penetrated  several  inches  by 
the  thumb,  and  can  be  molded  by  light  finger  pressure.  This  test  should 
be  conducted  on  an  undisturbed  soil  sample,  such  as  a  large  clump  of 
spoil,  as  soon  as  practicable  after  excavation  to  keep  to  a  miminum  the 
effects  of  exposure  to  drying  influences.  If  the  excavation  is  later  exposed 
to  wetting  influences  (rain,  flooding),  the  classification  of  the  soil  must 
be  changed  accordingly. 

(iv)  Other  strength  tests.  Estimates  of  unconfined  compressive  strength 
of  soils  can  also  be  obtained  by  use  of  a  pocket  penetrometer  or  by  using 
a  hand-operated  shearvane. 

(v)  Drying  test.  The  basic  purpose  of  the  drying  test  is  to  differentiate 
between  cohesive  material  with  fissures,  unfissured  cohesive  material, 
and  granular  material.  The  procedure  for  the  drying  test  involves  drying 
a  sample  of  soil  that  is  approximately  one  inch  thick  (2.54  cm)  and  six 
inches  (15.24  cm)  in  diameter  until  it  is  thoroughly  dry: 

(A)  If  the  sample  develops  cracks  as  it  dries,  significant  fissures  are 
indicated. 

(B)  Samples  that  dry  without  cracking  are  to  be  broken  by  hand.  If  con- 
siderable force  is  necessary  to  break  a  sample,  the  soil  has  significant 
cohesive  material  content.  The  soil  can  be  classified  as  a  unfissured 
cohesive  material  and  the  unconfined  compressive  strength  should 
be  determined. 

(C)  If  a  sample  breaks  easily  by  hand,  it  is  either  a  fissured  cohesive  ma- 
terial or  a  granular  material.  To  distinguish  between  the  two.  pulverize  the 
dried  clumps  of  the  sample  by  hand  or  by  stepping  on  them.  If  the  clumps 
do  not  pulverize  easily,  the  material  is  cohesive  with  fissures.  If  they  pul- 
verize easily  into  very  small  fragments,  the  material  is  granular. 

Appendix  B  to  Subpart  P — Sloping  and  Benching 

(a)  Scope  and  application.  This  appendix  contains  specifications  for  sloping 
and  benching  when  used  as  methods  of  protecting  employees  working  in 
excavations  from  cave-ins.  The  requirements  of  this  appendix  apply  when 
the  design  of  sloping  and  benching  protective  systems  is  to  be  performed 
in  accordance  with  the  requirements  set  forth  in  §1926. 652(b)(2). 
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Subpart  P — Excavations 


Oil  De/tnOtona 

Actual  stop*  iiif.ins  the  dope  i"  whli  i>  an  excavation  fai  i  la  exi  avated. 

Dtatrcaa  means  thai  the  soil  la  In  •* 1  ondltlon  where  ■  >  i  ave  In  la  i Inenl 

i.i  la  likely  to  occur  Dlatreaa  la  evldeni  ed  by  auch  phenomena  aa  the  de 

velopment  of  flaaurealn  the  face  of  or  adjacent  to  an  open  excavi i;  the 

subatdence  ol  the  edge  of  an  excavation;  the  alumplngol  material  i i  the 

i.i,,  ,m  the  bulging  01  heaving  ol  material  from  the  botl i  an  excava 

hum;  the  apalllng  ol  material  from  the  lace  ol  an  ea  avatlon;  and  ravelling, 
Le.,  amall  amounts  of  material  such  as  pebbles  ...  imi.  elumps  ol  material 

suddenly  separating  iron)  tbe  lace  ol  an  rxravallon  and  trickling  Ol  rolling 

down  Into  the  excavation 

Maximum  allowable  Slope  means  the  steepest  Incline  ol  an  I'M-avalinn 
lace  lli.it  is  acccplahlf  for  (lie  most  favoialilc  sit,-  .  ..millions  as  protei  Hon 

against  <-aw  ins,  and  is  exprcsseil  as  ihc  ratio  "i  horizontal  dlstanci  to 
vci ileal  rise  (H:V). 

Short  term  OOMSUre  means  a  period  Ol  nine  less  than  or  equal  to  24  hours 

thai  an  excavation  is  open. 

(c)  Requirements— (1)  Soil  classification.  Soil  and  rock  deposits  shall  be  clas- 

silied  In  accordance  With  appendix  A  to  subpart  P  of  part  1926. 

(2)  Maximum  allowable  slope.  The  maximum  allowable  slope  for  a  soil  or 
rock  deposit  shall  be  determined  from  Table  B- 1  of  this  appendix. 

(3)  Actual  slope.  Ill  The  actual  slope  shall  not  be  steeper  than  the  maximum 
allowable  slope 

(II)  The  actual  slope  shall  be  less  steep  than  the  maximum  allowable  slope. 
when  there  are  signs  of  distress.  If  that  situation  occurs,  the  slope  shall  be 
cut  back  to  an  actual  slope  which  is  at  least  1/2  horizontal  to  one  vertical 
(1/2H:1V)  less  steep  than  the  maximum  allowable  slope. 

(iii)  When  surcharge  loads  from  stored  material  or  equipment,  operating 
equipment,  or  traffic  are  present,  a  competent  person  shall  determine  the 
degree  to  which  the  actual  slope  must  be  reduced  below  the  maximum 
allowable  slope,  and  shall  assure  that  such  reduction  is  achieved.  Sur- 
charge loads  from  adjacent  structures  shall  be  evaluated  in  accordance 
with  §1926.651(11. 

(4)  Configurations.  Configurations  of  sloping  and  benching  systems  shall 
be  in  accordance  with  Figure  B-l. 

TABLE  B-1  —  MAXIMUM  ALLOWABLE  SLOPES 


Soil  or  Rock  Type 


Maximum  Allowable  Slopes 

(H:V)I1)  For  Excavations 

Less  Than  20  Feet  Deep131 


Stable  Rock Vertical  (90°) 

TypeA™   3/4:1  (53°) 

TypeB 1:1  (45°) 

TypeC 1  1/2:1  (34°) 

NOTES: 

'  Numbers  shown  in  parentheses  next  to  maximum  allowable  slopes  are  angles  expressed 
in  degrees  from  the  horizontal.  Angles  have  been  rounded  off. 

2  A  short-term  maximum  allowable  slope  of  1/2  H:1V  (63°)  is  allowed  in  excavations  in 
Type  A  soil  that  are  1 2  feet  (3.67  m)  or  less  in  depth.  Short-term  maximum  allowable 
slopes  for  excavations  greater  than  1 2  feet  (3.67  m)  in  depth  shall  be  3/4  H:1  V  (53°). 

3  Sloping  or  benching  for  excavations  greater  than  20  feet  deep  shall  be  designed  by  a 
registered  professional  engineer. 


FIGURE  B-1— SLOPE  CONFIGURATIONS 
(Ail  slopes  stated  below  are  In  the  horizontal  t"  vertical  ratio] 


B-1  1  Exc«v*borw  made  tn  Typ«  A  toil 


SIMPLE  SLOPE -GENERAL 


Exceptor  Simple  slope  excavations  which  are  open  24  hours 
or  less  (snort  term)  and  which  are  12  feet  or  tees  in  depth 

shall  have  a  maximum  allowable  slope  ol 


SIMPLE  SLOPE  -  SHORT  TERM 


2.  All  benched  excavations  20  feet  or  less  m  depth  shall  have 
a  maximum  allowable  stope  of  'A  to  1  and  maximum  bench 
dimensions  as  follows 


SIMPLE  BENCH 


MULTIPLE  BENCH 


3.  AJI  excavations  8  feet  or  less  in  depth  which  have 
unsupported  vertically  sided  lower  portions 
shall  have  a  maximum  vertical  side  of  3'/.-  feet 


AJI  excavations  more  than  8  feet  but  not  more  than  12  feet  m  depth 
which  unsupported  vertically  sided  lower  portions  shall  have  a 
allowable  slope  of  1 : 1  and  a  maximum  vertical  side  of  37:  feet 
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All  excavations  20  feet  or  less  in  depth  which  have  vertically  sided 
lower  portions  that  are  supported  or  shielded  shall  have  a  maximum 
allowable  slope  of  V.  :  1 .  The  support  or  shield  system  must  extend 
at  least  1 8  inches  above  the  top  of  the  vertical  side. 


SUPPORTED  OR  SHIELDED  VERTICALLY  SIDED  LOWER  PORTION 


4.  All  other  simple  slope,  compound  slope,  and  vertically  sided  lower 
portion  excavations  shall  be  in  accordance  with  the  other  options 
permitted  under  §1 926.652(b). 


B-1 .2  Excavations  Made  in  Type  B  Soil 


All  simple  slope  excavations  20  feet  or  less  in  depth  shall  have 
a  maximum  allowable  slope  of  1 :1 . 


SIMPLE  SLOPE 


2.  All  benched  excavations  20  feet  or  less  in  depth  shall  have  a 
maximum  allowable  slope  of  1 : 1  and  maximum  bench  dimensions 
as  follows: 


SINGLE  BENCH 


MULTIPLE  BENCH 


3.  All  excavations  20  feet  or  less  in  depth  which  have  vertically  sided 
lower  portions  shall  be  shielded  or  supported  to  a  height  at  least 
1 8  inches  above  the  top  of  the  vertical  side. 
All  such  excavations  shall  have  a  maximum  allowable  slope  of  1:1. 


VERTICALLY  SIDED  LOWER  PORTION 


4.  All  other  sloped  excavations  shall  be  in  accordance  with  the  other 
options  permitted  in  §1926.652(b). 


B— 1.3  Excavations  Made  in  Type  C  Soil. 


1 .  All  simple  slope  excavations  20  feet  or  less  in  depth  shall  have 
a  maximum  allowable  slope  of  1'A:1. 


SIMPLE  SLOPE 


2.  All  excavations  20  feet  or  less  m  depth  which  have  vertically  sided 
lower  portions  shall  be  shielded  or  supported  to  a  height  at  least 
1 8  inches  above  the  top  of  the  vertical  side. 
All  such  excavations  shall  have  a  maximum  allowable  slope  of  VA  :1. 


Total  height  of  vertical  sid* 


VERTICALLY  SIDED  LOWER  PORTION 


3.  All  other  sloped  excavations  shall  be  in  accordance  with  the  other 
options  permitted  in  §1926.652ft». 


B  — 1.4  Excavations  Made  in  Layered  Soils 


1    All  excavations  20  feet  or  less  in  depth  made  in  layered  soils  shall 
have  a  maximum  allowable  slope  for  each  layer  as  set  forth  below. 
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2  All  other  sloped  excavations  shall  be  in  accordance  with 
the  other  options  permitted  in  §1926.652(0). 


Appendix  C  to  Subpart  P — Timber  Shoring  for  Trenches 

(a)  Scope.  This  appendix  contains  information  that  can  be  used  timber  shor- 
ing is  provided  as  a  method  of  protection  from  cave-ins  in  trenches  that  do 
not  exceed  20  feet  (6. 1  in)  in  depth.  This  appendix  must  be  used  when  design 
of  timber  shoring  protective  systems  is  to  be  performed  in  accordance  with 
§1926.652(c)(l).  Other  timber  shoring  configurations;  other  systems  of  support 
such  as  hydraulic  and  pneumatic  systems;  and  other  protective  systems  such 
as  sloping,  benching,  shielding,  and  freezing  systems  must  be  designed  in  ac- 
cordance with  the  requirements  set  forth  in  §  1926.652(b)  and  §  1926.652(c). 

(I))  Soil  Classification.  In  order  to  use  the  data  presented  in  this  appen- 
dix, the  soil  type  or  types  in  which  the  excavation  is  made  must  first  be 
determined  using  the  soil  classification  method  set  forth  in  appendix  A  of 
subpart  P  of  this  part. 

(c)  Presentation  of  Information.  Information  is  presented  in  several  forms 
as  follows: 

(1)  Information  is  presented  in  tabular  form  in  Tables  C-l.l.  C-1.2.  and 
C-l  .3.  and  Tables  C-2. 1 .  C-2.2  and  C-2.3  following  paragraph  (g)  of  the  ap- 
pendix. Each  table  presents  the  minimum  sizes  of  timber  members  to  use 
in  a  shoring  system,  and  each  table  contains  data  only  for  the  particular 
soil  type  in  which  the  excavation  or  portion  of  the  excavation  is  made.  The 
data  are  arranged  to  allow  the  user  the  flexibility  to  select  from  among  sev- 
eral acceptable  configurations  of  members  based  on  varying  the  horizontal 
spacing  of  the  crossbraces.  Stable  rock  is  exempt  from  shoring  requirements 
and  therefore,  no  data  are  presented  for  this  condition. 

(2)  Information  concerning  the  basis  of  the  tabular  data  and  the  limi- 
tations of  the  data  is  presented  in  paragraph  (d)  of  this  appendix,  and  on 
the  tables  themselves. 

(31  Information  explaining  the  use  of  the  tabular  data  is  presented  in  para- 
graph (e)  of  this  appendix. 

(4)  Information  illustrating  the  use  of  the  tabular  data  is  presented  in 
paragraph  (0  of  this  appendix. 

(5)  Miscellaneous  notations  regarding  Tables  C-l.l  through  C-1.3  and  Tables 
C-2.1  through  C-2.3  are  presented  in  paragraph  (g)  of  this  appendix. 

(d)  Basis  and  limitations  of  the  data. — (1)  Dimensions  of  timber  members,  (i) 
The  sizes  of  the  timber  members  listed  in  Tables  C-l.l  through  C-1.3  are 
taken  from  the  National  Bureau  of  Standards  (NBS)  report.  "Recommended 
Technical  Provisions  for  Construction  Practice  in  Shoring  and  Sloping  of 
Trenches  and  Excavations."  In  addition,  where  NBS  did  not  recommend 
specific  sizes  of  members,  member  sizes  are  based  on  an  analysis  of  the 
sizes  required  for  use  by  existing  codes  and  on  empirical  practice. 

(ii)  The  required  dimensions  of  the  members  listed  in  Tables  C-l.l  through 
C- 1 .3  refer  to  actual  dimensions  and  not  nominal  dimensions  of  the  timber. 
Employers  wanting  to  use  nominal  size  shoring  are  directed  to  Tables  C-2. 1 


th :  I  •  tills i  h i.  i  I),  and  an  i«-!.-rr.-«i 

to  i  hi  (  "i  i'  "i  Engineer!  i  he  Bureau  "t  Ret  bunadon  or  date  bum  otbei 
.i.  i  eptabli  wu 

I2|  Umitatton  <<i  application,  di  it  la  not  Intended  thai  the  ttmba  shoring 
specification  apph  toeverj  situation  that  maj  din  the  field. 

iin  m  data  were  developed  to  apply  to  the  situations  thai  are  most  com 
monly  experienced  bn  current  trem  hing  practice  Shoring  systems  for  use 

In  situations  thai  are  nol  covered  In   the  dal.i  in  Ihls  appendix  must  be 

designed   is  specified  In  §1926.652(c). 

(Ii)  When  any  of  the  following  conditions  are  present  the  members  spa  ifled 

in  the  tables  an-  not  considered  adec  in  alternate  timber  shoring 

system  iinisi  or  another  type  of  protective  system  designed  in 

accordance  with  §1926.652. 

(A)  When  loads  imposed  by  structures  or  by  stored  material  adjacent  to  the 
trench  weigh  In  excess  of  the  load  Imposed  by  a  two-foot  soil  surcharge.  The 
term  "adjacent"  as  used  here  means  the  area  Within  ■■  horizontal  distance 
from  Ihe  edge  of  the  trench  equal  to  the  depth  of  the  trench. 

(B)  When  vertical  loads  Imposed  on  cross  braces  exceed  a  240-pound  gravity 
load  distributed  on  a  one-foot  section  of  the  center  of  the  crossbrace. 

(C)  When  surcharge  loads  are  present  from  equipment  weighing  in  excess 
of  20. 000  pounds. 

(D)  When  only  the  lower  portion  of  a  trench  is  shored  and  the  remaining  por- 
tion of  the  trench  is  sloped  or  benched  unless:  The  sloped  portion  is  sloped 
at  an  angle  less  steep  than  three  horizontal  to  one  vertical:  or  the  members 
are  selected  from  the  tables  for  use  at  a  depth  which  is  determined  from  the 
top  of  the  overall  trench,  and  not  from  the  toe  of  the  sloped  portion. 

(e)  Use  of  Tables.  The  members  of  the  shoring  system  that  are  to  be  selected 
using  this  information  are  the  cross  braces,  the  uprights,  and  the  wales,  where 
wales  are  required.  Minimum  sizes  of  members  are  specified  for  use  in  different 
types  of  soil.  There  are  six  tables  of  information,  two  for  each  soil  type.  The  soil 
type  must  first  be  determined  in  accordance  with  the  soil  classification  system 
described  in  appendix  A  to  subpart  P  of  part  1 926.  Using  the  appropriate  table, 
the  selection  of  the  size  and  spacing  of  the  members  is  then  made.  The  selection 
is  based  on  the  depth  and  width  of  the  trench  where  the  members  are  to  be 
installed  and.  in  most  instances,  the  selection  is  also  based  on  the  horizontal 
spacing  of  the  crossbraces.  Instances  where  a  choice  of  horizontal  spacing  of 
crossbracing  is  available,  the  horizontal  spacing  of  the  crossbraces  must  be 
chosen  by  the  user  before  the  size  of  any  member  can  be  determined.  When 
the  soil  type,  the  width  and  depth  of  the  trench,  and  the  horizontal  spacing  of 
the  crossbraces  are  known,  the  size  and  vertical  spacing  of  the  crossbraces. 
the  size  and  vertical  spacing  of  the  wales,  and  the  size  and  horizontal  spacing 
of  the  uprights  can  be  read  from  the  appropriate  table. 

(I)  Examples  to  fliuslrate  the  Use  of  Tables  C-l.l  through  C-1.3. 

(1)  Example  1. 

A  trench  dug  in  Type  A  soil  is  13  feet  deep  and  five  feet  wide. 

From  Table  C-l.l.  for  acceptable  arrangements  of  timber  can  be  used. 

Arrangement  #B1 
Space  4x4  crossbraces  at  six  feet  horizontally  and  four  feet  vertically. 

Wales  are  not  required. 

Space  3x8  uprights  at  six  feet  horizontally.  This  arrangement  is  commonly 
called  "skip  shoring." 

Arrangement  #B2 
Space  4x6  crossbraces  at  eight  feet  horizontally  and  four  feet  vertically. 

Space  8x8  wales  at  four  feet  vertically. 

Space  2x6  uprights  at  four  feet  horizontally. 

Arrangement  #B3 
Space  6x6  crossbraces  at  10  feet  horizontally  and  four  feet  vertically. 

Space  8x10  wales  at  four  feet  vertically. 

Space  2x6  uprights  at  five  feet  horizontally. 

Arrangement  #B4 
Space  6x6  crossbraces  at  12  feet  horizontally  and  four  feet  vertically. 

Space  10x10  wales  at  four  feet  vertically. 

Spaces  3x8  uprights  at  six  feet  horizontally. 
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(2)  Example  2. 

A  trench  dug  in  Type  B  soil  in  13  feet  deep  and  five  feet  wide.  From  Table 
C-1.2  three  acceptable  arrangements  of  members  are  listed. 

Arrangement  #B1 
Space  6x6  crossbraces  at  six  feet  horizontally  and  five  feet  vertically. 
Space  8x8  wales  at  five  feet  vertically. 
Space  2x6  uprights  at  two  feet  horizontally. 

Arrangement  #B2 
Space  6x8  crossbraces  at  eight  feet  horizontally  and  five  feet  vertically. 
Space  10x10  wales  at  five  feet  vertically. 
Space  2x6  uprights  at  two  feet  horizontally. 

Arrangement  #B3 
Space  8x8  crossbraces  at  10  feet  horizontally  and  five  feet  vertically. 

Space  10x12  wales  at  five  feet  vertically. 
Space  2x6  uprights  at  two  feet  vertically. 

(3)  Example  3. 

A  trench  dug  in  Type  C  soil  is  13  feet  deep  and  five  feet  wide. 

From  Table  C- 1 .3  two  acceptable  arrangements  of  members  can  be  used. 

Arrangement  #B1 
Space  8x8  crossbraces  at  six  feet  horizontally  and  five  feet  vertically. 
Space  10x12  wales  at  five  feet  vertically. 
Position  2x6  uprights  as  closely  together  as  possible. 
If  water  must  be  retained  use  special  tongue  and  groove  uprights  to 
form  tight  sheeting. 

Arrangement  #B2 
Space  8x10  crossbraces  at  eight  feet  horizontally  and  five  feet  vertically. 

Space  12x12  wales  at  five  feet  vertically. 

Position  2x6  uprights  in  a  close  sheeting  configuration  unless  water 
pressure  must  be  resisted.  Tight  sheeting  must  be  used  where  water 
must  be  retained. 


(4)  Example  4. 

A  trench  dug  in  Type  C  soil  is  20  feet  deep  and  1 1  feet  wide.  The  size  and  spac- 
ing of  members  for  the  section  of  trench  that  is  over  15  feet  in  depth  is  deter- 
mined using  Table  C- 1 .3.  Only  one  arrangement  of  members  is  provided. 

Space  8x  10  crossbraces  at  six  feet  horizontally  and  five  feet  vertically. 

Space  12x12  wales  at  five  feet  vertically. 

Use  3x6  tight  sheeting. 

Use  of  Tables  C-2. 1  through  C-2.3  would  follow  the  same  procedures. 

(g)  Notes  for  all  Tables. 

1 .  Member  sizes  at  spacings  other  than  indicated  are  to  be  determined  as 
specified  in  §1926.652(c).  "Design  of  Protective  Systems." 

2.  When  conditions  are  saturated  or  submerged  use  Tight  Sheeting.  Tight 
Sheeting  refers  to  the  use  of  specially-edged  timber  planks  (e.g..  tongue 
and  groove)  at  least  three  inches  thick,  steel  sheet  piling,  or  similar 
construction  that  when  driven  or  placed  in  position  provide  a  tight  wall 
to  resist  the  lateral  pressure  of  water  and  to  prevent  the  loss  of  backfill 
material.  Close  Sheeting  refers  to  the  placement  of  planks  side-by-side 
allowing  as  little  space  as  possible  between  them. 

3.  All  spacing  indicated  is  measured  center  to  center. 

4.  Wales  to  be  installed  with  greater  dimension  horizontal. 

5.  If  the  vertical  distance  from  the  center  of  the  lowest  crossbrace  to  the 
bottom  of  the  trench  exceeds  two  and  one-half  feet,  uprights  shall  be  firmly 
embedded  or  a  mudsill  shall  be  used.  Where  uprights  are  embedded,  the 
vertical  distance  from  the  center  of  the  lowest  crossbrace  to  the  bottom  of 
the  trench  shall  not  exceed  36  inches.  When  mudsills  are  used,  the  vertical 
distance  shall  not  exceed  42  inches.  Mudsills  are  wales  that  are  installed 
at  the  toe  of  the  trench  side. 

6.  Trench  jacks  may  be  used  in  lieu  of  or  in  combination  with  timber 
crossbraces. 

7.  Placement  cf  crossbraces.  When  the  vertical  spacing  of  crossbraces  is 
four  feet,  place  the  top  crossbrace  no  more  than  two  feet  below  the  top  of 
the  trench.  When  the  vertical  spacing  of  crossbraces  is  five  feet,  place  the 
top  crossbrace  no  more  than  2.5  feet  below  the  top  of  the  trench. 


TABLE  C-1.1— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

Soil  Type  A         Pa  =  25  x  H  +  72  psf  (2  ft  Surcharge) 


Size  (Actual)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Width  of  Trench  (feet) 

Max.  Allowable  Horizontal  Spacing  (feet) 

Trench 

Spacing 

Up  to 

Up  to 

Up  to         Up  to 

Up  to 

Spacing 

Size 

Vert.  Spacing 

(feet) 

(feet) 

4 

6 

9                12 

15 

(feet) 

(in.) 

(feet) 

Close 

4 

5 

6 

8 

Up  to  6 

4x4 

4x4 

4x6 

6x6 

6x6 

4 

Not  Req'd 

_ 

2x6 

Up  to  8 

4x4 

4x4 

4x6 

6x6 

6x6 

4 

Not  Req'd 

— 

2x8 

5  to  10 

Up  to  10 

4x6 

4x6 

4x6 

6x6 

6x6 

4 

8x8 

4 

2x6 

Up  to  12 

4x6 

4x6 

6x6 

6x6 

6x6 

4 

8x8 

4 

2x6 

Up  to  6 

4x4 

4x4 

4x6 

6x6 

6x6 

4 

Not  Req'd 

_ 

3x8 

Up  to  8 

4x6 

4x6 

6x6 

6x6 

6x6 

4 

8x8 

4 

2x6 

10  to  15 

Up  to  10 

6x6 

6x5 

6x6 

6x8 

6x8 

4 

8x10 

4 

2x6 

Up  to  12 

6x6 

6x6 

6x6 

6x8 

6x8 

4 

10  x  10 

4 

3x8 

Up  to  6 

6x6 

6x6 

6x6 

6x8 

6x8 

4 

6x8 

4 

3x6 

Up  to  8 

6x6 

6x6 

6x6 

6x8 

6x8 

4 

8x8 

4 

3x6 

15  to  20 

Up  to  10 

8x8 

8x8 

8x8 

8x8 

8  x  10 

4 

8x10 

4 

3x6 

Up  to  12 

8x8 

8x8 

8x8 

8x8 

8  x  10 

4 

10  x  10 

4 

3x6 

Over  20 

See  Note 

*    Mixed  oak  or  equivalent  with  a  bending  strength  not  less  than  850  psi. 

"  Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 
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TABLE  C-1. 2— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

i  .   •   n   .   73  |.si  |3  n  su.c  barge] 


Size  (Actual)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Width  o(  Trench  fleet) 

Max.  Allowable  Horizontal  Spacing  (feet) 

Trench 

Spacing 

Up  to 

Up  to          Up  to          Up  to 

Up  to 

Spacing 

Size 

Spacing 

(feet) 

(feet) 

4 

6                 9                12 

15 

(feet) 

(in.) 

(feet) 

Close 

2 

3 

Up  to  6 

4x6 

i  .  6 

6x6 

ii  .  6 

6x6 

B 

6x8 

5 

2x6 

Up  to  8 

6x6 

6x6 

6x6 

6x8 

6x8 

5 

8x  10 

5 

2x6 

10 

Up  to  10 
See  Note  1 

6x6 

6x6 

8  M  1, 

6x8 

6x8 

5 

10  x  10 

5 

2x6 

Up  to  6 

6x6 

8  -  6 

6x6 

6x8 

6x8 

5 

8x8 

5 

2x6 

io  to 

i  ,i  to  e 

6x8 

6x8 

6x8 

8x8 

8x8 

5 

lOx  10 

5 

2x6 

15 

Up  to  10 
See  Note  1 

8x8 

8x8 

8x8 

8x8 

8x10 

5 

10  x  12 

5 

2x6 

Up  to  6 

6x8 

6x8 

6x8 

8x8 

8x8 

5 

8x  10 

5 

3x6 

15  to 

Up  to  8 

8x8 

8x8 

8x8 

8x8 

8x  10 

5 

10  x  12 

5 

3x6 

20 

Up  to  10 

8x10 

8x10 

8x  10 

8x10 

10  x  10 

5 

12  x  12 

5 

3x6 

Over  20 

See  Note  1 

Mixed  oak  or  equivalent  with  a  bending  strength  not  less  than  850  psi. 
Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 


TABLE  C-1. 3— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

Soil  Type  C  Pa  =  80  x   H   +   72  psf  (2  ft  Surcharge) 


Size  (Actual)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Horiz. 

Spacing 

(feet) 

Width  of  Trench  (feet) 

Vert. 

Spacing 
(feet) 

Size 
(in.) 

Vert. 

Spacing 
(feet) 

Max.  Allowable  Horizontal  Spacing  (feet) 
(See  Note  2) 

Depth  of 

Up  to 
4 

Up  to 

6 

Up  to 
9 

Up  to 
12 

Up  to 
15 

(feet) 

Close 

5  to  10 

Up  to  6 
Up  to  8 
Up  to  10 
See  Note  1 

6x8 
8x8 

8x10 

6x8 
8x8 
8  x  10- 

6x8 

8x8 

^8-xJO- 

8x8 
8x8 
8  x  10 

8x8 
8x  10 
10  x  10 

5 
5 
5 

8x  10 
10  x  12 
12  x  12 

5 
5 
5 

2x6 
2x6 
2x6 

10  to 
15 

Up  to  6 
Up  to  8 
See  Note  1 
See  Note  1 

8x8 

8x10 

8x8 
8x10 

8x8 
8x10 

8x8 
8x  10 

8x  10 

10  x  10 

5 
5 

10  x  12 
12  x  12 

5 
5 

2x6 
2x6 

15  to 
20 

Up  to  6 
See  Note  1 
See  Note  1 
See  Note  1 

8x10 

8x10 

8x10 

8x  10 

10  x  10 

5 

12  x  12 

5 

3x6 

Over  20 

See  Note  1 

Mixed  oak  or  equivalent  with  a  bending  strength  not  less  than  850  psi. 
Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 
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TABLE  C-2.1— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

Soil  Type  A  Pa  =  25  x  H  +  72  psf  (2  ft  Surcharge) 


Size  (S4S)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Width  of  Trench  (feet) 

Max.  Allowable  Horizontal  Spacing  (feet) 

Trench 

Spacing 

Up  to 

Up  to 

Up  to 

Up  to 

Up  to 

Spacing 

Size 

Spacing 

(feet) 

(feet) 

4 

6 

9 

12 

15 

(feet) 

(in.) 

(feet) 

Close 

4 

5 

6 

8 

Up  to  6 

4x4 

4x4 

4x4 

4x4 

4x6 

4 

Not  Req'd 

Not  Req'd 

4x6 

Up  to  8 

4x4 

4x4 

4x4 

4x6 

4x6 

4 

Not  Req'd 

Not  Req'd 

4x8 

5  to  10 

Up  to  10 

4x6 

4x6 

4x6 

6x6 

6x6 

4 

8x8 

4 

4x6 

Up  to  12 

4x6 

4x6 

4x6 

6x6 

6x6 

4 

8x8 

4 

4x6 

Up  to  6 

4x4 

4x4 

4x4 

6x6 

6x6 

4 

Not  Req'd 

Not  Req'd 

4x  10 

Up  to  8 

4x6 

4x6 

4x6 

6x6 

6x6 

4 

6x8 

4 

4x6 

15 

Up  to  10 

6x6 

6x6 

6x6 

6x6 

6x6 

4 

8x8 

4 

4x8 

Up  to  12 

6x6 

6x6 

6x6 

6x6 

6x6 

4 

8x10 

4 

4x6 

4x  10 

Up  to  6 

6x6 

6x6 

6x6 

6x6 

6x6 

4 

6x8 

4 

3x6 

Up  to  8 

6x6 

6x6 

6x6 

6x6 

6x6 

4 

8x8 

4 

3x6 

4x  12 

20 

Up  to  10 

6x6 

6x6 

6x6 

6x6 

6x8 

4 

8x10 

4 

3x6 

Up  to  12 

6x6 

6x6 

6x6 

6x8 

6x8 

4 

8x  12 

4 

3x6 

4x12 

Over  20 

See  Note  1 

*    Douglas  fir  or  equivalent  with  a  bending  strength  not  less  than  1 500  psi. 

"  Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 


TABLE  C-2.2— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

Soil  Type  B  Pa  =  45   x   H   +   72  psf  (2  ft  Surcharge) 


Size  (S4S)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Horiz. 

Spacing 

(feet) 

Width  of  Trench  (ft) 

Vert. 

Spacing 

(feet) 

Size 
(in.) 

Vert 

Spacing 

(feet) 

Max.  Allowable  Horizontal  Spacing  (feet) 

Trench 
(feet) 

Up  to 

4 

Up  to 
6 

Up  to 
9 

Up  to 

12 

Up  to 

15 

Close 

2 

3 

4 

6 

5  to  10 

Up  to  6 
Up  to  8 
Up  to  10 
See  Note  1 

4x6 
4x6 
4x6 

4x6 
4x6 
4x6 

4x6 
6x6 
6x6 

6x6 
6x6 
6x6 

6x6 
6x6 
6x8 

5 
5 
5 

6x8 
8x8 
8x  10 

5 
5 
5 

3x8 

3x  12 
4x8 

4x8 

4x8 

4  x  12 

10  to 
15 

Up  to  6 
Up  to  8 
Up  to  10 
See  Note  1 

6x6 
6x8 
6x8 

6x6 
6x8 
6x8 

6x6 
6x8 
8x8 

6x8 
8x8 
8x8 

6x8 
8x8 
8x8 

5 
5 
5 

8x8 
10  x  10 
10  x  12 

5 
5 
5 

3x6 
3x6 
3x6 

4x10 
4x10 

4x10 

15  to 
20 

Up  to  6 
Up  to  8 
Up  to  10 
See  Note  1 

6x8 
6x8 
8x8 

6x8 
6x8 
8x8 

6x8 
6x8 

8x8 

6x8 
8x8 
8x8 

8x8 
8x8 
8x8 

5 
5 
5 

8x  10 
10  x  12 
12  x  12 

5 
5 
5 

4x6 
4x6 
4x6 

Over  20 

See  Note  1 

"    Douglas  fir  or  equivalent  with  a  bending  strength  not  less  than  1 500  psi. 

"  Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 
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TABLE  C-2.3— TIMBER  TRENCH  SHORING— MINIMUM  TIMBER  REQUIREMENTS* 

s..illv|"i  I'       Ml)    .    M    .    72  |)sl  12  It  Surcharge) 


Size  (S4S)  and  Spacing  of  Members" 

Cross  Braces 

Wales 

Uprights 

Width  of  Trench  (ft.) 

Max.  Allowable  Horizontal  Spacing  (feet) 

Trench 
(feet) 

Spacing 
(feet) 

Up  to 
4 

Up  to 
6 

Up  to 
9 

Up  to 
12 

Up  to 

15 

Spacing 
(feet) 

Size 

(in.) 

Spacing 
(feet) 

Close 

Up  to  6 

6x6 

6x6 

6x6 

6x6 

8x8 

5 

8x8 

5 

3x6 

Up  to  8 

6x6 

6x6 

6x6 

8x8 

8x8 

5 

lOx  10 

5 

3x6 

5  to  10 

Up  to  10 
See.  Note  1 

6x6 

6x6 

8x8 

8x8 

8x8 

5 

10  x  12 

5 

3x6 

Up  to  6 

6x8 

., .  a 

6x8 

8x8 

8x8 

5 

10  x  10 

5 

4x6 

Up  to  8 

8x8 

8x8 

8x8 

8x8 

8x8 

5 

12  x  12 

5 

4x6 

10  to  15 

See  Note  1 
See  Note  1 

Up  to  6 

8x8 

8x8 

8x8 

8x  10 

8x  10 

5 

10  x  12 

5 

4x6 

See  Note  1 

15  to  20 

See  Note  1 
See  Note  1 

Over  20 

See  Note  1 

•    Douglas  fir  or  equivalent  with  a  bending  strength  not  less  than  1 500  psi. 

"  Manufactured  members  of  equivalent  strength  may  be  substituted  for  wood. 

Appendix  D  to  Subpart  P — 

Aluminum  Hydraulic  Shoring  for  Trenches 

(a)  Scope.  This  appendix  contains  information  that  can  be  used  when  alu- 
minum hydraulic  shoring  is  provided  as  a  method  of  protection  against  cave- 
ins  In  trenches  that  do  not  exceed  20  feet  (6.1m)  in  depth.  This  appendix 
must  be  used  when  design  of  the  aluminum  hydraulic  protective  system 
cannot  be  performed  in  accordance  with  §  1926.652(c)(2). 

(b)  Soil  Ciossi/icafion.  In  order  to  use  data  presented  in  this  appendix,  the  soi  1 
type  or  types  in  which  the  excavation  is  made  must  first  be  determined  using  the 
soil  classification  method  set  forth  in  appendix  A  of  subpart  P  of  part  1 926. 

(c)  Presentation  of  Information.  Information  is  presented  in  several  forms 
as  follows: 

(1)  Information  is  presented  in  tabular  form  in  Tables  D-l.l.  D-1.2,  D-1.3 
and  E- 1 .4.  Each  table  presents  the  maximum  vertical  and  horizontal  spac- 
ings  that  may  be  used  with  various  aluminum  member  sizes  and  various 
hydraulic  cylinder  sizes.  Each  table  contains  data  only  for  the  particular  soil 
type  in  which  the  excavation  or  portion  of  the  excavation  is  made.  Tables 
D-l.l  and  D-1.2  are  for  verticaJ  shores  in  Types  A  and  B  soil.  Tables  D-1.3 
and  D1.4  are  for  horizontal  waler  systems  in  Types  B  and  C  soil. 

(2)  Information  concerning  the  basis  of  the  tabular  data  and  the  limitations 
of  the  data  is  presented  in  paragraph  (d)  of  this  appendix. 

(3)  Information  explaining  the  use  of  the  tabular  data  is  presented  in  para- 
graph (e)  of  this  appendix. 

(4)  Information  illustrating  the  use  of  the  tabular  data  is  presented  in 
paragraph  (f)  of  this  appendix. 

(5)  Miscellaneous  notations  (footnotes)  regarding  Table  D-l.l  through  D- 1 .4 
are  presented  in  paragraph  (g)  of  this  appendix. 

(6)  Figures,  illustrating  typical  installations  of  hydraulic  shoring,  are  in- 
cluded just  prior  to  the  Tables.  The  illustrations  page  is  entitled  "Aluminum 
Hydraulic  Shoring;  Typical  Installations." 

(d)  Basis  and  limitations  of  the  data. 

(1)  Vertical  shore  rails  and  horizontal  wales  are  those  that  meet  the  Section 
Modulus  requirements  in  the  D-l  Tables.  Aluminum  material  is  6061-T6 
or  material  of  equivalent  strength  and  properties. 

(2)  Hydraulic  cylinders  specifications,  (i)  2-inch  cylinders  shall  be  a  minimum 
2-inch  inside  diameter  with  a  minimum  safe  working  capacity  of  no  less  than 
18.000  pounds  axiaJ  compressive  load  at  maximum  extension.  Maximum 


extension  is  to  include  full  range  of  cylinder  extensions  as  recommended 
by  product  manufacturer. 

(ii)  3-inch  cylinders  shall  be  a  minimum  3-inch  inside  diameter  with  a  safe 
working  capacity  of  not  less  than  30.000  pounds  axial  compressive  load  at 
extensions  as  recommended  by  product  manufacturer. 

(3)  Limitation  of  application. 

(i)  It  is  not  Intended  that  the  aluminum  hydraulic  specification  apply  to  every 
situation  that  may  be  experienced  in  the  field.  These  data  were  developed  to  ap- 
ply to  the  situations  that  are  most  commonly  experienced  in  current  trenching 
practice.  Shoring  systems  for  use  in  situations  that  are  not  covered  by  the  data 
in  this  appendix  must  be  otherwise  designed  as  specified  in  §  1926.652(c). 

(ii)  When  any  of  the  following  conditions  are  present,  the  members  specified 
in  the  Tables  are  not  considered  adequate.  In  this  case,  an  alternative  alu- 
minum hydraulic  shoring  system  or  other  type  of  protective  system  must 
be  designed  in  accordance  with  §1926.652. 

(A)  When  vertical  loads  imposed  on  cross  braces  exceed  a  100  Pound 
gravity  load  distributed  on  a  one  foot  section  of  the  center  of  the  hy- 
draulic cylinder. 

(B)  When  surcharge  loads  are  present  from  equipment  weighing  in  excess 
of  20.000  pounds. 

(C)  When  only  the  lower  portion  or  a  trench  is  shored  and  the  remaining  por- 
tion of  the  trench  is  sloped  or  benched  unless:  The  sloped  portion  is  sloped 
at  an  angle  less  steep  than  three  horizontal  to  one  vertical:  or  the  members 
are  selected  from  the  tables  for  use  at  a  depth  which  is  determined  from  the 
top  of  the  overall  trench,  and  not  from  the  toe  of  the  sloped  portion. 

(e)  Use  of  Tables  D-l.l.  D-1.2.  D-1.3  and  D-1.4.  The  members  of  the  shor- 
ing system  that  are  to  be  selected  using  this  information  are  the  hydraulic 
cylinders,  and  either  the  vertical  shores  or  the  horizontal  wales.  When  a 
waler  system  is  used  the  vertical  timber  sheeting  to  be  used  is  also  selected 
from  these  tables.  The  Tables  D-l.l  and  D-1.2  for  vertical  shores  are  used 
in  Type  A  and  B  soils  that  do  not  require  sheeting.  Type  B  soils  that  may 
require  sheeting,  and  Type  C  soils  that  always  require  sheeting  are  found 
in  the  horizontal  wale  Tables  D-1.3  and  D-1.4.  The  soil  type  must  first  be 
determined  in  accordance  with  the  soil  classification  system  described  in 
appendix  A  to  subpart  P  of  part  1926.  Using  the  appropriate  table,  the 
selection  of  the  size  and  spacing  of  the  members  is  made.  The  selection  is 
based  on  the  depth  and  width  of  the  trench  where  the  members  are  to  be 
installed.  In  these  tables  the  vertical  spacing  is  held  constant  at  four  feet 
on  center.  The  tables  show  the  maximum  horizontal  spacing  of  cylinders 
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allowed  for  each  size  of  wale  in  the  waler  system  tables,  and  in  the  vertical 
shore  tables,  the  hydraulic  cylinder  horizontal  spacing  is  the  same  as 
the  vertical  shore  spacing. 

(f)  Example  to  Illustrate  the  Use  of  the  Tables: 

(1)  Example  1: 

A  trench  dug  in  Type  A  soil  is  6  feet  deep  and  3  feet  wide.  From  Table  D- 
1.1:  Find  vertical  shores  and  2  inch  diameter  cylinders  spaced  8  feet  on 
center  (o.c.)  horizontally  and  4  feet  on  center  (o.c.)  vertically.  (See  Figures 
1  &  3  for  typical  installations.) 

(2)  Example  2: 

A  trench  is  dug  in  Type  B  soil  that  does  not  require  sheeting.  13  feet 
deep  and  5  feet  wide.  From  Table  D-1.2:  Find  vertical  shores  and  2  inch 
diameter  cylinders  spaced  6.5  feet  o.c.  horizontally  and  4  feet  o.c.  verti- 
cally. (See  Figures  1  &  3  for  typical  installations.) 

(3)  A  trench  is  dug  in  Type  B  soil  that  does  not  require  sheeting,  but  does 
experience  some  minor  raveling  of  the  trench  face.  The  trench  is  16  feet 
deep  and  9  feet  wide.  From  Table  D-1.2:  Find  vertical  shores  and  2  inch 
diameter  cylinder  (with  special  oversleeves  as  designated  by  footnote  #B2) 
spaced  5.5  feet  o.c.  horizontally  and  4  feet  o.c.  vertically,  plywood  (per 
footnote  (g)(7)  to  the  D-l  Table)  should  be  used  behind  the  shores.  (See 
Figures  2  &  3  for  typical  installations.) 

(4)  Example  4:  A  trench  is  dug  in  previously  disturbed  Type  B  soil,  with 
characteristics  of  a  Type  C  soil,  and  will  require  sheeting.  The  trench  is 
18  feet  deep  and  12  feet  wide.  8  foot  horizontal  spacing  between  cylinders 
is  desired  for  working  space.  From  Table  D- 1 .3:  Find  horizontal  wale  with 
a  section  modulus  of  14.0  spaced  at  4  feet  o.c.  vertically  and  3  inch  di- 
ameter cylinder  spaced  at  9  feet  maximum  o.c.  horizontally.  3x12  timber 
sheeting  is  required  at  close  spacing  vertically.  (See  Figure  4  for  typical 
installation.) 

(5)  Example  5:  A  trench  is  dug  in  Type  C  soil.  9  feet  deep  and  4  feet  wide. 
Horizontal  cylinder  spacing  in  excess  of  6  feet  is  desired  for  working  space. 
From  Table  D-l. 4:  Find  horizontal  wale  with  a  section  modulus  of  7.0 
and  2  inch  diameter  cylinders  spaced  at  6.5  feet  o.c.  horizontally.  Or. 


find  horizontal  wale  with  a  14.0  section  modulus  and  3  inch  diameter 
cylinder  spaced  at  10  feet  o.c.  horizontally.  Both  wales  are  spaced  4  feet 
o.c.  vertically.  3x  12  timber  sheeting  is  required  at  close  spacing  vertically. 
(See  Figure  4  for  typical  installation.) 

(g)  Footnotes,  and  general  notes,  for  Tables  D-l.l.  D-1.2.  D-1.3.  and  D-l. 4. 

(1)  For  applications  other  than  those  listed  in  the  tables,  refer  to 
§  1926.652(c)(2)  for  use  of  manufacturer's  tabulated  data.  For  trench  depths 
in  excess  of  20  feet,  refer  to  §1926.652(c)(2)  and  §1926.652(c)(3). 

(2)  2  inch  diameter  cylinders,  at  this  width,  shall  have  structural  steel  tube 
(3.5x3.5x0. 1875)  oversleeves,  or  structural  oversleeves  of  manufacturer's 
specification,  extending  the  full,  collapsed  length. 

(3)  Hydraulic  cylinders  capacities,  (i)  2  inch  cylinders  shall  be  a  minimum 
2-inch  inside  diameter  with  a  safe  working  capacity  of  not  less  than 
18.000  pounds  axial  compressive  load  at  maximum  extension.  Maximum 
extension  is  to  include  full  range  of  cylinder  extensions  as  recommended 
by  product  manufacturer. 

(ii)  3-inch  cylinders  shall  be  a  minimum  3-inch  inside  diameter  with  a 
safe  work  capacity  of  not  less  than  30,000  pounds  axial  compressive  load 
at  maximum  extension.  Maximum  extension  is  to  include  full  range  of 
cylinder  extensions  as  recommended  by  product  manufacturer. 

(4)  All  spacing  indicated  is  measured  center  to  center. 

(5)  Vertical  shoring  rails  shall  have  a  minimum  section  modulus  of 
0.40  inch. 

(6)  When  vertical  shores  are  used,  there  must  be  a  minimum  of  three 
shores  spaced  equally,  horizontally.  In  a  group. 

(7)  Plywood  shall  be  1.125  in.  thick  softwood  or  0.75  inch,  thick,  14  ply, 
arctic  white  birch  (Finland  form).  Please  note  that  plywood  is  not  intended 
as  a  structural  member,  but  only  for  prevention  of  local  raveling  (slough- 
ing of  the  trench  face)  between  shores. 

(8)  See  Appendix  C  for  timber  specifications. 

(9)  Wales  are  calculated  for  simple  span  conditions. 

(10)  See  Appendix  D.  item  (d).  for  basis  and  limitations  of  the  data. 
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ALUMINUM  HYDRAULIC  SHORING,  TYPICAL  INSTALLAIONS 


FIGURE  NO.  1 

VERTICAL  ALUMINUM 

HYDRAULIC  SHORINO 

(SPOT  BRACINO) 


VERTICAL  RAIL 
HYDRAULIC  CYLINDER 


FIGURE  NO.  2 

VERTICAL  ALUMINUM 

HYDRAULIC  SHORINO 

(WITH  PLYWOOD] 


VERTICAL  RAIL 


FIGURE  NO.  3 

VERTICAL  ALUMINUM 

HYDRAULIC  SHORING 

(STACKEDI 


VERTICAL  RAIL 


FIGURE  NO.  4 

ALUMINUM  HYDRAULIC  SHORING 


HORIZONTAL  SPACING 


VERTICAL       jj 
SPACING 
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TABXLE  D-1.1—  ALUMINUM  HYDRAULIC  SHORING 

Vertical  Shores  For  Soil  Type  A 


Hydraulic  Cyliners 

Maximum  Horizontal 
Spacing  (feet) 

Maximum  Vertical 
Spacing  (feet) 

Width  of  Trench  (feet) 

(feet) 

Up  to  8 

Over  8  Up  to  12 

Over  12  Up  to  15 

Over  5  Up  to  10 
Over  10  Up  to  15 
Over  15  Up  to  20 

8 
8 
7 

4 

2  inch  Diameter 

2  inch  Diameter  Note  (2) 

3  inch  Diameter 

Over  20 

Note(l) 

Footnotes  to  tables,  and  general  notes  on  hydraulic  shoring,  are  found  in  Appendix  D,  Item  (g) 
Note  (1):  See  Appendix  D,  Item  (g)(1) 
Note  (2):  See  Appendix  D,  Item  (g)(2) 


TABLE  D- 1.2— ALUMINUM  HYDRAULIC  SHORING 

Vertical  Shores  For  Soil  Type  B 


Hydraulic  Cylinders 

Maximum  Horizontal 
Spacing  (feet) 

Maximum  Vertical 
Spacing  (feet) 

Width  of  Trench  (feet) 

(feet) 

Up  to  8 

Over  8  Up  to  12 

Over  12  Up  to  15 

Over  5  Up  to  10 
Over  10  Up  to  15 
Over  15  Up  to  20 

8 

6.5 
5.5 

4 

2  inch  Diameter 

2  inch  Diameter  Note  (2) 

3  inch  Diameter 

Over  20 

Note(l) 

Footnotes  to  tables,  and  general  notes  on  hydraulic  shoring,  are  found  in  Appendix  D,  Item  (g) 
Note  (1):  See  Appendix  D,  Item  (g)(1) 
Note  (2):  See  Appendix  D,  Item  (g)(2) 


TABLE  D- 1.3— ALUMINUM  HYDRAULIC  SHORING 

Waler  Systems  For  Soil  Type  B 


Wales 

Hydraulic  Cylinders 

Timber  Uprights 

Max.  Horiz.  Spacing 

Depth  of 

Width  of  Trench  (feet) 

(on  Center) 

Up  to  8 

Over  8  Up  to  12 

Over  12  Up  to  15 

Solid  Sheet 

2  ft. 

3  ft. 

Trench 

Spacing 

Modulus 

Horiz. 

Cylinder 

Horiz. 

Cylinder 

Horiz. 

Cylinder 

(feet) 

(feet) 

(in3) 

Spacing 

Diameter 

Spacing 

Diameter 

Spacing 

Diameter 

3.5 

8.0 

2  in 

8.0 

2  in 

Note  (2) 

8.0 

3  in 

Over  5 

2  in 

Note  (2) 

up  to  10 

4 

7.0 

9.0 

2in 

9.0 

9.0 

3  in 

3  x  12 

14.0 

12.0 

3in 

12.0 

3  in 

12.0 

3  in 

3.5 

6.0 

2  in 

6.0 

2  in 

6.0 

3  in 

Over  10 

Note  (2) 

up  to  15 

4 

7.0 

8.0 

3  in 

8.0 

3  in 

8.0 

3  in 

3  x  12 

14.0 

10.0 

3  in 

10.0 

3  in 

10.0 

3  in 

3.5 

5.5 

2  in 

5.5 

2in 

5.5 

3  in 

Over  15 

Note  (2) 

up  to  20 

7.0 

6.0 

3  in 

6.0 

3  in 

6.0 

3  in 

3  x  12 

14.0 

9.0 

3in 

9.0 

3  In 

9.0 

3  in 

Over  20 

Note  (1) 

Footnotes  to  tables,  and  general  notes  on  hydraulic  shoring,  are  found  in  Appendix  D,  Item  (g) 

Notes  (1):  See  Appendix  D,  Item  (g)(1) 

Notes  (2):  See  Appendix  D,  Item  (g)(2) 

'Consult  product  manufacturer  and/or  qualified  engineer  for  Section  Modulus  of  available  wales. 
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Subpart  P — Excavations 


TABLE  D-1. 4— ALUMINUM  HYDRAULIC  SHORING 
WalM  BytoBM       i  "i  Bod 


Wales 

Hydraulic  Cylinders 

Timber  Uprights 

Vertical 

Spacing 

(feet) 

Section 

Modulus 

(in1) 

Width  of  Trench  (feet) 

Max.  Horiz.  Spacing  (on  Center) 

Up  to  8 

Over  8  Up  to  12 

Over  12  Up  to  15 

Solid  Sheet 

2ft 

3ft 

Depth  of 

Trench 
(feet) 

Horlz. 
Spacing 

Cylinder 
Diameter 

Horiz. 
Spacing 

Cylinder 
Diameter 

Horiz. 
Spacing 

Cylinder 
Diameter 

Over  5 
Up  to  10 

4 

3.5 

7.0 
14.0 

6.0 

6.5 
10.0 

2  In 

2  In 

3  In 

6.0 

6.5 
10.0 

2  In 
Note  (2) 

2  In 
Note  (2) 

3  In 

6.0 

6.5 
10.0 

3  In 

3  In 
3  In 

3  x  12 

- 

- 

Over  10 
Up  to  15 

4 

3.5 

7.0 
14.0 

4.0 

5.5 
8.0 

2  In 

3  In 
31n 

4.0 

5.5 
8.0 

2  in 
Note  (2) 

3  in 
3  in 

4.0 

5.5 
8.0 

3  In 

3  In 
3  In 

3x12 

- 

- 

Over  15 
Up  to  20 

4 

3.5 

7.0 
14.0 

3.5 

5.0 
6.0 

2  In 

3  In 
3  in 

3.5 

5.0 
6.0 

2  In 
Note  (2) 

3  In 
3  In 

3.5 

5.0 
6.0 

3  In 

3  in 
3in 

3x12 

- 

- 

Over  20 

Note(l) 

Footnotes  to  tables,  and  general  notes  on  hydraulic  shoring,  are  found  in  Appendix  D,  Item  (g) 

Notes  (1):  See  Appendix  D,  Item  (g)(1) 

Notes  (2):  See  Appendix  D,  Item  (g)(2) 

•    Consult  product  manufacturer  and/or  qualified  engineer  for  Section  Modulus  of  available  wales. 

Appendix  E  to  Subpart  P— 
Alternatives  to  Timber  Shoring 


r "\  r 

FIGURE  1— ALUMINUM  HYDRAULIC  SHORING 


VERTICAL       ; 
SPACING 


'  VERTICAL  RAIL 
HYDRAULIC  CYLIN0ER 


FIGURE  2— PNEUMATIC/HYDRAULIC  SHORING 


A 


o  o  o  o 


^ 


FIGURE  3— TRENCH  JACKS  (SCREW  JACKS) 


K 


FIGURE  4— TRENCH  SHIELDS 
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Appendix  F  to  Subpart  P — 
Selection  of  Protective  Systems 

The  following  figures  are  a  graphic  summary  of  the  requirements  contained 
in  subpart  P  for  excavations  20  feet  or  less  in  depth.  Protective  systems  for 
use  in  excavations  more  than  20  feet  in  depth  must  be  designed  by  a  reg- 
istered professional  engineer  in  accordance  with  §1926.652  fb)  and  (c). 


Is  the  excavation  more 
than  5  feet  in  depth? 

Is  there  potential 
for  cave-in? 

NO 

YES 

Is  the  excavation 
entirely  in  stable  rock? 

NO 

Excavation  may 
be  made  with 
vertical  sides. 

YES 

YES 

Excavation  must 
be  sloped,  shored, 
or  shielded. 

NO 

Slop! 

selected. 

g  select 

d 

Shoring 

>r  s 

neldint 

Go  to  Figure  2 


Go  to  Figure  3 


FIGURE  1— PRELIMINARY  DECISIONS 


Shoring  or  shielding  selected 
as  the  method  of  protection. 


Soil  classification  is  required  when  shoring 
or  shielding  is  used.  The  excavation  must 
comply  with  one  of  the  following  four  options: 


OPTION  1: 

§  1926.652(c)(1)  which  requires  Appendices 
A  and  C  to  be  followed  (e.g.,  timber  shoring). 

OPTION  2: 

§  1926.652(c)(2)  which  requires 
manufacturers  data  to  be  followed 
(e.g.,  hydraulic  shoring,  trench  jacks, 
air  shores,  shields). 

OPTION  3: 

§  1926.652(c)(3)  which  requires  tabulated 
data  (see  definition)  to  be  followed 
(e.g.,  any  system  as  per  the  tabulated  data). 

OPTION  4: 

§  1926.652(c)(4)  which  requires  the 
excavation  to  be  designed  by  a  registered 
professional  engineer  (e.g.,  any 
designed  system). 


FIGURE  3— SHORING  AND  SHIELDING  OPTIONS 


ISubpart  P  revised  and  added  at  54  FR  45959.  extended  Oct.  31.  1989; 
effective  date  extended  to  March  5.  1990  at  54  FR  53055.  Dec.  27.  1989.] 


Sloping  selected  as 
the  method  of  protection 

I 

Will  soil  classification  be  made 
in  accordance  with  §1 926.652(b)? 

YES 

NO 

Excavation  must  comply 
with  one  of  the  following 
three  options: 


OPTION  1: 

§1 926.652(b)(2)  which 
requires  Appendices 
A  and  B  to  be  followed. 

OPTION  2: 

§1 926.652(b)(3)  which 
requires  other  tabulated 
data  (see  definition)  to 
be  followed. 

OPTION  3: 

§1 926.652(b)(4)  which 
requires  the  excavation 
to  be  designed  by  a 
registered  professional 
engineer. 


Excavations  must  comply 
with  §1 926.652(b)(1) 
which  requires  a  slope  of 
1  1/2H:1V(34"). 


FIGURE  2— SLOPING  OPTIONS 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333):  Sees.  4.  6  and  8  Oc- 
cupational Safety  and  Health  Act  of  1970  (29  U.S.C.  653,  655,  and 
657);  Secretary  of  Labor's  Order  No.  12-71  (36  FR  8754),  8-76  (41 
FR  25059).  9-83  (48  FR  35736),  or  1  -90  (55  FR  9033),  as  applicable: 
and  29CFRpart  1911. 

Source:  53  FR  22643,  June  16.  1988,  unless  otherwise  noted. 


§1926.700  Scope,  application, 

and  definitions  applicable  to  this  subpart. 

1926.700(a)  Scope  and  application.  This  subpart  sets  forth  requirements 
to  protect  all  construction  employees  from  the  hazards  associated  with 
concrete  and  masonry  construction  operations  performed  in  workplaces 
covered  under  29  CFR  part  1926.  In  addition  to  the  requirements  in  subpart 
Q,  other  relevant  provisions  in  parts  1910  and  1926  apply  to  concrete  and 
masonry  construction  operations. 

1926.700(b)  Definitions  applicable  to  this  subpart.  In  addition  to  the  defi- 
nitions set  forth  in  §1926.32.  the  following  definitions  apply  to  this  subpart. 

1926.700(b)(1)  Bull  float  means  a  tool  used  to  spread  out  and  smooth 
concrete. 

1926.700(b)(2)  Formwork  means  the  total  system  of  support  for  freshly 
placed  or  partially  cured  concrete,  including  the  mold  or  sheeting  (form)  that 
is  In  contact  with  the  concrete  as  well  as  all  supporting  members  including 
shores,  reshores.  hardware,  braces,  and  related  hardware. 

1 926.700(b)(3)  Lift  slab  means  a  method  of  concrete  construction  in  which 
floor,  and  roof  slabs  are  cast  on  or  at  ground  level  and,  using  jacks,  lifted 
into  position. 

1926.700(b)(4)  Limited  access  zone  means  an  area  alongside  a  masonry 
wall,  which  is  under  construction,  and  which  is  clearly  demarcated  to  limit 
access  by  employees. 

1926.700(b)(5)  Precast  concrete  means  concrete  members  (such  as  walls, 
panels,  slabs,  columns,  and  beams)  which  have  been  formed,  cast,  and 
cured  prior  to  final  placement  in  a  structure. 

1 926.700(b)(6)  Reshoring  means  the  construction  operation  in  which  shoring 
equipment  (also  called  reshores  or  reshoring  equipment)  is  placed,  as  the 
original  forms  and  shores  are  removed,  in  order  to  support  partially  cured 
concrete  and  construction  loads. 

1 926.700(b)(7)  Shore  means  a  supporting  member  that  resists  a  compressive 
force  imposed  by  a  load. 

1926.700(b)(8)  Vertical  slip  forms  means  forms  which  are  Jacked  vertically 
during  the  placement  of  concrete. 

1926.700(b)(9)  Jacking  operation  means  the  task  of  lifting  a  slab  (or  group  of 
slabs)  vertically  from  one  location  to  another  (e.g.,  from  the  casting  location 
to  a  temporary  (parked)  location,  or  from  a  temporary  location  to  another 
temporary  location,  or  to  its  final  location  in  the  structure),  during  the  con- 
struction of  a  building/ structure  where  the  lift-slab  process  is  being  used. 

[53  FR  22643.  June  16,  1988,  as  amended  at  55  FR  42328,  Oct.  18.  1990] 

§1926.701  General  requirements 

1926.701(a)  Construction  loads.  No  construction  loads  shall  be  placed  on 
a  concrete  structure  or  portion  of  a  concrete  structure  unless  the  employer 
determines,  based  on  information  received  from  a  person  who  is  qualified  in 
structural  design,  that  the  structure  or  portion  of  the  structure  is  capable 
of  supporting  the  loads. 

1926.701(b)  Reinforcing  steel.  All  protruding  reinforcing  steel,  onto  and 
into  which  employees  could  fall,  shall  be  guarded  to  eliminate  the  hazard 
of  impalement. 

1926.701(c)  Post-tensioning  operations.  (1)  No  employee  (except  those 
essential  to  the  post-tensioning  operations)  shall  be  permitted  to  be  behind 
the  jack  during  tensioning  operations. 

1926.701(c)(2)  Signs  and  barriers  shall  be  erected  to  limit  employee  access 
to  the  post-tensioning  area  during  tensioning  operations. 


1926.701(d)  Riding  concrete  buckets.  No  employee  shall  be  permitted  to 
ride  concrete  buckets. 

1926.701(e)  Working  under  loads.  (1)  No  employee  shall  be  permitted  to 
work  under  concrete  buckets  while  buckets  are  being  elevated  or  lowered 
into  position. 

1926.701(e)(2)  To  the  extent  practical,  elevated  concrete  buckets  shall  be 
routed  so  that  no  employee,  or  the  fewest  number  of  employees,  are  exposed 
to  the  hazards  associated  with  falling  concrete  buckets. 

1926.701(f)  Personal  protective  equipment.  No  employee  shall  be  per- 
mitted to  apply  a  cement,  sand,  and  water  mixture  through  a  pneumatic 
hose  unless  the  employee  is  wearing  protective  head  and  face  equipment. 

(53  FR  22643.  June  16.  1988.  as  amended  at  59  FR  40730,  Aug.  9,  1994] 

§1926.702  Requirements  for  equipment  and  tools. 

1926.702(a)  Bulk  cement  storage.  (1)  Bulk  storage  bins,  containers,  and 
silos  shall  be  equipped  with  the  following: 

1926.702(a)(1)(i)  Conical  or  tapered  bottoms:  and 

1926.702(a)(1)(ii)  Mechanical  or  pneumatic  means  of  starting  the  flow 
of  material. 

1926.702(a)(2)  No  employee  shall  be  permitted  to  enter  storage  facilities 
unless  the  ejection  system  has  been  shut  down,  locked  out.  and  tagged  to 
indicate  that  the  ejection  system  is  not  to  be  operated. 

1 926.702(b)  Concrete  mixers.  Concrete  mixers  with  one  cubic  yard  (.8  m3) 
or  larger  loading  skips  shall  be  equipped  with  the  following: 

1926.702(b)(1)  A  mechanical  device  to  clear  the  skip  of  materials;  and 

1926.702(b)(2)  Guardrails  installed  on  each  side  of  the  skip. 

1926.702(c)  Power  concrete  trowels.  Powered  and  rotating  type  concrete 
troweling  machines  that  are  manually  guided  shall  be  equipped  with  a  con- 
trol switch  that  will  automatically  shut  off  the  power  whenever  the  hands 
of  the  operator  are  removed  from  the  equipment  handles. 

1926.702(d)  Concrete  buggies.  Concrete  buggy  handles  shall  not  extend 
beyond  the  wheels  on  either  side  of  the  buggy. 

1926.702(e)  Concrete  pumping  systems.  (1)  Concrete  pumping  systems 
using  discharge  pipes  shall  be  provided  with  pipe  supports  designed  for 
100  percent  overload. 

1926.702(e)(2)  Compressed  air  hoses  used  on  concrete  pumping  system 
shall  be  provided  with  positive  fail-safe  joint  connectors  to  prevent  sepa- 
ration of  sections  when  pressurized. 

1926.702(f)  Concrete  buckets.  (1)  Concrete  buckets  equipped  with  hy- 
draulic or  pneumatic  gates  shall  have  positive  safety  latches  or  similar  safety 
devices  installed  to  prevent  premature  or  accidental  dumping. 

1926.702(f)(2)  Concrete  buckets  shall  be  designed  to  prevent  concrete  from 
hanging  up  on  top  and  the  sides. 

1926.702(g)  Tremies.  Sections  of  tremies  and  similar  concrete  conveyances 
shall  be  secured  with  wire  rope  (or  equivalent  materials)  in  addition  to  the 
regular  couplings  or  connections. 

1926.702(h)  Bull  floats.  Bull  float  handles,  used  where  they  might  con- 
tact energized  electrical  conductors,  shall  be  constructed  of  nonconductive 
material  or  insulated  with  a  nonconductive  sheath  whose  electrical  and 
mechanical  characteristics  provide  the  equivalent  protection  of  a  handle 
constructed  of  nonconductive  material. 

1926.702(i)  Masonry  saws.  (1)  Masonry  saws  shall  be  guarded  with  a 
semicircular  enclosure  over  the  blade. 

1 926.702(i)(2)  A  method  for  retaining  blade  fragments  shall  be  incorporated 
in  the  design  of  the  semicircular  enclosure. 

1926.702(j)  Lockout/Tagout  Procedures.  (1)  No  employee  shall  be  per- 
mitted to  perform  maintenance  or  repair  activity  on  equipment  (such  as 
compressors,  mixers,  screens  or  pumps  used  for  concrete  and  masonry 
construction  activities)  where  the  inadvertent  operation  of  the  equipment 
could  occur  and  cause  injury,  unless  all  potentially  hazardous  energy 
sources  have  been  locked  out  and  tagged. 

1926.702(j)(2)  Tags  shall  read  Do  Not  Start  or  similar  language  to  indicate 
that  the  equipment  is  not  to  be  operated. 
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Subpart  Q — Concrete  and  Masonry  Construction 


§1926.703  Requirements  for  cast-in-place  concrete. 

1026.703(a)  General  requirements  for formwork .  (1)  Formwork  shall  be 

designed,  fabricated,  erected,  supported,  brai  ed  and  maintained  m  thai  II 
will  be  capable  ol  supporting  without  failure  all  vertical  and  lateral  loada 
ih.  ii  in.i\  reasonably  be  anticipated  to  be  applied  to  the  formwork.  Formwork 
which  la  designed,  fabricated,  erected,  lupported,  braced  and  maintained 
in  i  onfoi  1 1 1. 1 r it  e  wiiii  the  Appendix  i"  this  section  will  i»  deemed  to  meel 

I  lit-  requirements  ol  this  paragraph 

1926.703(a)(2)  Drawings  or  plans,  Including  all  revisions,  foi  the  lack  layout, 
fomnvork  (Including  shoring  equipment),  working  decks,  and  scaffolds, 
shall  I"-  available  al  the  |obslte 
1926.703(b)  Shoring  and  reshoring.  (1)  All  shoring  equipment  (Including 

equipment  used  In  reshoring  opera) b)  shall  be  Inspected  prior  to  erec- 
tion to  determine  thai  the  equipment  meets  the  requirements  specified  In 
the  fannwork  drawings. 

1926.703(b)(2)  Shoring  equipment  found  to  be  damaged  such  that  its 
strength  Is  reduced  to  less  than  thai  required  by  §  1926.703(a)(1)  shall  not 
be  used  for  shoring. 

1926.703(b)(3)  Erected  shorine,  equipment  shall  be  inspected  immediately 
prior  to.  during,  and  immediately  after  concrete  placement. 
1 926.703(b)(4)  Shoring  equipment  that  is  found  to  be  damaged  or  weakened 
after  erection,  such  thai  its  strength  is  reduced  to  less  than  that  required 
by  §  1926.703(a)(1).  shall  be  immediately  reinforced. 

1926.703(b)(5)  The  sills  for  shoring  shall  be  sound,  rigid,  and  capable  of 
carrying  the  maximum  intended  load. 

1926.703(b)(6)  All  base  plates,  shore  heads,  extension  devices,  and  ad- 
justment screws  shall  be  In  firm  contact,  and  secured  when  necessary, 
with  the  foundation  and  the  form. 

1 926.703(b)(7)  Eccentric  loads  on  shore  heads  and  similar  members  shall  be 
prohibited  unless  these  members  have  been  designed  for  such  loading. 

1926.703(b)(8)  Whenever  single  post  shores  are  used  one  on  top  of  another 
(tiered),  the  employer  shall  comply  with  the  following  specific  requirements 
in  addition  to  the  general  requirements  for  formwork: 

1 926. 703(b)(8)(i)  The  design  of  the  shoring  shall  be  prepared  by  a  qualified 
designer  and  the  erected  shoring  shall  be  inspected  by  an  engineer  qualified 
in  structural  design. 

1926.703(b)(8)(ii)  The  single  post  shores  shall  be  vertically  aligned. 

1926.703(b)(8)(iii)  The  single  post  shores  shall  be  spliced  to  prevent 
misalignment. 

1926.703(b)(8)(iv)  The  single  post  shores  shall  be  adequately  braced  in  two 
mutually  perpendicular  directions  at  the  splice  level.  Each  tier  shall  also 
be  diagonally  braced  in  the  same  two  directions. 

1926.703(b)(9)  Adjustment  of  single  post  shores  to  raise  formwork  shall 
not  be  made  after  the  placement  of  concrete. 

1926.703(b)(10)  Reshoring  shall  be  erected,  as  the  original  forms  and 
shores  are  removed,  whenever  the  concrete  is  required  to  support  loads  in 
excess  of  its  capacity. 

1 926.703(c)  Vertical  slipforms.  (1 )  The  steel  rods  or  pipes  on  which  jacks 
climb  or  by  which  the  forms  are  lifted  shall  be — 

1926.703(c)(1)(i)  Specifically  designed  for  that  purpose:  and 

1926.703(c)(1)(h)  Adequately  braced  where  not  encased  in  concrete. 

1926.703(c)(2)  Forms  shall  be  designed  to  prevent  excessive  distortion  of 
the  structure  during  the  jacking  operation. 

1 926.703(c)(3)  All  vertical  slip  forms  shall  be  provided  with  scaffolds  or  work 
platforms  where  employees  are  required  to  work  or  pass. 

1926.703(c)(4)  Jacks  and  vertical  supports  shall  be  positioned  in  such  a 
manner  that  the  loads  do  not  exceed  the  rated  capacity  of  the  jacks. 

1926.703(c)(5)  The  jacks  or  other  lifting  devices  shall  be  provided  with  me- 
chanical dogs  or  other  automatic  holding  devices  to  support  the  slip  forms 
whenever  failure  of  the  power  supply  or  lifting  mechanism  occurs. 

1926.703(c)(6)  The  form  structure  shall  be  maintained  within  all  design 
tolerances  specified  for  plumbness  during  the  jacking  operation. 

1926.703(c)(7)  The  predetermined  safe  rate  of  lift  shall  not  be  exceeded. 


1926.703(d)  Reln/orcfng  steel.  (1)  Remfon  Ing  Steel  lor  walls    piers,  I  "I 

ii ■   .mil  simiii.ii  vertical  structures  shall  be  adequately  supported  to 

prew  ii  and  to  pi  event  i  nllapse 

1926.703(d)(2)  Employers  shall  take  measures  to  prevent  unrolled  wire 
mesh  From  recoiling.  Such  measures  may  Include,  bul  are  not  limited  i" 
securing  each  end  ad  the  roll  oi  burning  owh  the  roD 

1926.703(e)  Removal  of  formwork.  (1)  Forms  and  shores  (except  those 

used  for  slabs  on  grade  and  slip  forms)  shall  nol  be  removed  until  the 
employer  determines  thai  the  t  oni  rete  has  gained  suffli  lent  strength  to 

Support  Hs  weight  and  superimposed  loads  Sin  Ii  determination  shall  lie 
based  on  i  ompllance  with  one  ol  the  following: 

1926.703(e)(1)(i)  The  plans  and  spet  iln  aimns  stipulate  I  ondttions  for  re- 
moval of  forms  and  shores,  and  such  conditions  have  been  followed,  or 

1926. 703(e)(1)(ii) The  com  rete  has  been  properly  tested  with  an  appropriate 
ASTM  standard  tesl  method  designed  to  Indll  ate  the  concrete  compressive 

strength,  and  the  test  results  indicate  thai  the  concrete  has  gained  sumctenl 

strength  to  support  Its  weight  and  superimposed  loads. 

1926.703(e)(2)  Reshoring  shall  not  be  removed  until  the  concrete  being 
supported  has  attained  adequate  strength  to  support  its  weight  and  all 
loads  in  place  upon  it. 

Appendix  to  §1 926.703(a)(1)— 
General  requirements  for  formwork 

(This  Appendix  is  non-mandatory.) 
This  appendix  serves  as  a  non-mandatory  guideline  to  assist  employers 
in  complying  with  the  formwork  requirements  in  §  1926.703(a)(1).  Form- 
work  which  has  been  designed,  fabricated,  erected,  braced,  supported 
and  maintained  in  accordance  with  Sections  6  and  7  of  the  American 
National  Standard  for  Construction  and  Demolition  Operations — Con- 
crete and  Masonry  Work.  ANSI  A10.9-1983.  shall  be  deemed  to  be  in 
compliance  with  the  provision  of  §1 926.703(a)!  1|. 

[53  FR  22643.  June  16.  1988.  as  amended  at  61  FR  5510.  Feb.  13.  1996| 

§1926.704  Requirements  for  precast  concrete. 

1926.704(a)  Precast  concrete  wall  units,  structural  framing,  and  tilt-up  wall 
panels  shall  be  adequately  supported  to  prevent  overturning  and  to  prevent 
collapse  until  permanent  connections  are  completed. 
1926.704(b)  Lifting  inserts  which  are  embedded  or  otherwise  attached  to 
tilt-up  precast  concrete  members  shall  be  capable  of  supporting  at  least  two 
times  the  maximum  intended  load  applied  or  transmitted  to  them. 
1926.704(c)  Lifting  inserts  which  are  embedded  or  otherwise  attached  to 
precast  concrete  members,  other  than  the  tilt-up  members,  shall  be  capable 
of  supporting  at  least  four  times  the  maximum  intended  load  applied  or 
transmitted  to  them. 

1 926.704(d)  Lifting  hardware  shall  be  capable  of  supporting  at  least  five  times 
the  maximum  intended  load  applied  or  transmitted  to  the  lifting  hardware. 

1926.704(e)  No  employee  shall  be  permitted  under  precast  concrete  mem- 
bers being  lifted  or  tilted  into  position  except  those  employees  required  for 
the  erection  of  those  members. 
[53  FR  22643.  June  16.  1988.  as  amended  at  54  FR  41088.  Oct.  5.  1989] 

§1926.705  Requirements 

for  lift-slab  construction  operations. 

1926.705(a)  Lift-slab  operations  shall  be  designed  and  planned  by  a  reg- 
istered professional  engineer  who  has  experience  in  lift-slab  construction. 
Such  plans  and  designs  shall  be  implemented  by  the  employer  and  shall 
include  detailed  instructions  and  sketches  indicating  the  prescribed  method 
of  erection.  These  plans  and  designs  shall  also  include  provisions  for  en- 
suring lateral  stability  of  the  building/structure  during  construction. 

1926.705(b)  Jacks/lifting  units  shall  be  marked  to  indicate  their  rated 
capacity  as  established  by  the  manufacturer. 

1926.705(c)  Jacks/lifting  units  shall  not  be  loaded  beyond  their  rated 
capacity  as  established  by  the  manufacturer. 

1926.705(d)  Jacking  equipment  shall  be  capable  of  supporting  at  least 
two  and  one-half  times  the  load  being  lifted  during  jacking  operations  and 
the  equipment  shall  not  be  overloaded.  For  the  purpose  of  this  provision. 
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jacking  equipment  includes  any  load  bearing  component  which  is  used 
to  carry  out  the  lifting  opera tion(s).  Such  equipment  includes,  but  is  not 
limited,  to  the  following:  threaded  rods,  lifting  attachments,  lifting  nuts. 
hook-up  collars.  T-caps,  shearheads.  columns,  and  footings. 

1926.705(e)  Jacks/lifting  units  shall  be  designed  and  installed  so  that 
they  will  neither  lift  nor  continue  to  lift  when  they  are  loaded  in  excess 
of  their  rated  capacity. 

1926.705(f)  Jacks/lifting  units  shall  have  a  safety  device  installed  which 
will  cause  the  jacks/lifting  units  to  support  the  load  in  any  position  in  the 
event  any  jack/lifting  unit  malfunctions  or  loses  its  lifting  ability. 

1926.705(g)  Jacking  operations  shall  be  synchronized  in  such  a  manner 
to  ensure  even  and  uniform  lifting  of  the  slab.  During  lifting,  all  points  at 
which  the  slab  is  supported  shall  be  kept  within  1/2  inch  of  that  needed 
to  maintain  the  slab  in  a  level  position. 

1926.705(h)  If  leveling  is  automatically  controlled,  a  device  shall  be  in- 
stalled that  will  stop  the  operation  when  the  1/2  inch  tolerance  set  forth 
in  paragraph  (g)  of  this  section  is  exceeded  or  where  there  is  a  malfunction 
in  the  jacking  (lifting)  system. 

1926.705(i)  If  leveling  is  maintained  by  manual  controls,  such  controls 
shall  be  located  in  a  central  location  and  attended  by  a  competent  per- 
son while  lifting  is  in  progress.  In  addition  to  meeting  the  definition  in 
§1926. 32(f).  the  competent  person  must  be  experienced  in  the  lifting 
operation  and  with  the  lifting  equipment  being  used. 

1926.705(j)  The  maximum  number  of  manually  controlled  jacks/lifting 
units  on  one  slab  shall  be  limited  to  a  number  that  will  permit  the  operator 
to  maintain  the  slab  level  within  specified  tolerances  of  paragraph  (g)  of 
this  section,  but  in  no  case  shall  that  number  exceed  14. 

1926.705(k)(1)  No  employee,  except  those  essential  to  the  jacking  op- 
eration, shall  be  permitted  in  the  building/ structure  while  anyjacking  op- 
eration is  taking  place  unless  the  building/structure  has  been  reinforced 
sufficiently  to  ensure  its  integrity  during  erection.  The  phrase  "reinforced 
sufficiently  to  ensure  its  integrity"  used  in  this  paragraph  means  that  a 
registered  professional  engineer,  independent  of  the  engineer  who  designed 
and  planned  the  lifting  operation,  has  determined  from  the  plans  that  if 
there  is  a  loss  of  support  at  any  jack  location,  that  loss  will  be  confined 
to  that  location  and  the  structure  as  a  whole  will  remain  stable. 

1926.705(k)(2)  Under  no  circumstances,  shall  any  employee  who  is  not 
essential  to  the  jacking  operation  be  permitted  immediately  beneath  a 
slab  while  it  is  being  lifted. 

1926.705(k)(3)  For  the  purpose  of  paragraph  (k]  of  this  section,  ajacking 
operation  begins  when  a  slab  or  group  of  slabs  is  lifted  and  ends  when 
such  slabs  are  secured  (with  either  temporary  connections  or  permanent 
connections). 

1 926.705(k)(4)  Employers  who  comply  with  appendix  A  to  §  1 926.705  shall 
be  considered  to  be  in  compliance  with  the  provisions  of  paragraphs  (k)(  1 ) 
through  (k)(3)  of  this  section. 

1926.705(1)  When  making  temporary  connections  to  support  slabs,  wedges 
shall  be  secured  by  tack  welding,  or  an  equivalent  method  of  securing  the 
wedges  to  prevent  them  from  falling  out  of  position.  Lifting  rods  may  not 
be  released  until  the  wedges  at  that  column  have  been  secured. 

1926.705(m)  All  welding  on  temporary  and  permanent  connections  shall 
be  performed  by  a  certified  welder,  familiar  with  the  welding  requirements 
specified  in  the  plans  and  specifications  for  the  lift-slab  operation. 

1926.705(n)  Load  transfer  from  jacks/lifting  units  to  building  columns 
shall  not  be  executed  until  the  welds  on  the  column  shear  plates  (weld 
blocks)  are  cooled  to  air  temperature. 

1926.705(0)  Jacks/lifting  units  shall  be  positively  secured  to  building 
columns  so  that  they  do  not  become  dislodged  or  dislocated. 

1926.705(p)  Equipment  shall  be  designed  and  installed  so  that  the  lifting 
rods  cannot  slip  out  of  position  or  the  employer  shall  institute  other  mea- 
sures, such  as  the  use  of  locking  or  blocking  devices,  which  will  provide 
positive  connection  between  the  lifting  rods  and  attachments  and  will 
prevent  components  from  disengaging  during  lifting  operations. 

Appendix  to  §1926.705 — Lift-Slab  Operations 

(This  Appendix  is  non-mandatory.) 
In  paragraph  1926.705(k).  OSHA  requires  employees  to  be  removed  from 
the  building/structure  during  jacking  operations  unless  an  independent 


registered  professional  engineer,  other  than  the  engineer  who  designed  and 
planned  the  lifting  operation,  has  determined  that  the  building/structure 
has  been  sufficiently  reinforced  to  insure  the  integrity  of  the  building/ 
structure.  One  method  to  comply  with  this  provision  is  for  the  employer 
to  ensure  that  continuous  bottom  steel  is  provided  in  every  slab  and  in 
both  directions  through  every  wall  or  column  head  area.  (Column  head 
area  means  the  distance  between  lines  that  are  one  and  one  half  times  the 
thickness  of  the  slab  or  drop  panel.  These  lines  are  located  outside  oppo- 
site faces  of  the  outer  edges  of  the  shearhead  sections — See  Figure  1).  The 
amount  of  bottom  steel  shall  be  established  by  assuming  loss  of  support 
at  a  given  lifting  jack  and  then  determining  the  steel  necessary  to  carry, 
by  catenary  action  over  the  span  between  surrounding  supports,  the  slab 
service  dead  load  plus  any  service  dead  and  live  loads  likely  to  be  acting 
on  the  slab  during  jacking.  In  addition,  the  surrounding  supports  must 
be  capable  of  resisting  any  additional  load  transferred  to  them  as  a  result 
of  the  loss  of  support  at  the  lifting  jack  considered. 


x  =  the  slab  or  drop 
panel  thickness 


FIGURE  1— COLUMN  HEAD  AREA 


|55  FR  42328.  Oct.  18.  1990| 

§1926.706  Requirements  for  masonry  construction. 

1926.706(a)  A  limited  access  zone  shall  be  established  whenever  a  ma- 
sonry wall  is  being  constructed.  The  limited  access  zone  shall  conform 
to  the  following. 

1926.706(a)(1)  The  limited  access  zone  shall  be  established  prior  to  the 
start  of  construction  of  the  wall. 

1926.706(a)(2)  The  limited  access  zone  shall  be  equal  to  the  height  of 
the  wall  to  be  constructed  plus  four  feet,  and  shall  run  the  entire  length 
of  the  wall. 

1926.706(a)(3)  The  limited  access  zone  shall  be  established  on  the  side 
of  the  wall  which  will  be  unscaffolded. 

1926.706(a)(4)  The  limited  access  zone  shall  be  restricted  to  entry  by 
employees  actively  engaged  in  constructing  the  wall.  No  other  employees 
shall  be  permitted  to  enter  the  zone. 

1 926.706(a)(5)  The  limited  access  zone  shall  remain  in  place  until  the  wall 
is  adequately  supported  to  prevent  overturning  and  to  prevent  collapse 
unless  the  height  of  wall  is  over  eight  feet,  in  which  case,  the  limited  ac- 
cess zone  shall  remain  in  place  until  the  requirements  of  paragraph  (b) 
of  this  section  have  been  met. 
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1926.706(b)  All  masonry  walls  nvn  rlnht  fed  In  height  shall  b.- adequately 
braced  lo  prcvrnl  overturning  Hid  U)  prevent  rollapef  unless  the  w.dl  is 
.<•  I<  •  |i i.il <-l\  supported  so  tli.it  II  will  tlOl  nvcrtur collapse     I"hc  bi.n  big 

sh.ill  I  email  I  111  place  Hlllll  pel  lll.ll  lent  si  ippol  I  ll  il;  elements  nl  I  be  slim  line 

.11  <■  111  pi. II  I- 

Appendix  A  to  Subpart  Q — 
References  to  Subpart  Q  of  Part  1926 

(This  Appendix  is  non-mandatory.) 

The  following  non-mandatory  references  provide  Inlm  m.il ivbn  b  cm 

be  helpful  In  understanding  and  complying  with  the  requirements  con- 
tained In  subpart  Q 

•  Accident  Prevention  Manual  for  Industrial  Operations;  Eighth  Edition; 
National  Safety  Council. 

•  Building  Code  Requirements  for  Reinforced  Concrete  (AC1  318-83). 

•  Formwork  for  Concrete  (AC1  SP-4). 

•  Recommended  Practice  for  Concrete  Formwork  (ACI  347-78). 

•  Safety  Requirements  for  Concrete  and  Masonry  Work  (ANSI  A10.9- 1983). 

•  Standard  Test  Method  for  Compressive  Strength  of  Cylindrical  Concrete 
Specimens  (ASTM  C39-86). 

•  Standard  Test  Method  for  Making  and  Curing  Concrete  Test  Specimens 
in  the  Field  (ASTM  C31-85). 


Subpart  Q — Concrete  and  Masonry  Construction 

•  standard  real  Method  fai  Pcnetntton  Reatatani  e  of  Hardened  Concreti 

M  C803  82). 

•  Standard  lest  Method  lor  (  omprrsslve  Sin  nglh  'it  i  0111  ret*  <  vlludi -is 

i  aat  in  Place  in  Cylindrical  Molds  (ASTM  C873  88), 

•  st a i  ii lan  I  Method  for  Developing  Early  Age '  iompreaatveTeal  Values  and 

ting  Later  Age  Strengtha  (ASTM  CB18  BO) 

•  Recommended  Practice  for  Inspection  and  Testing  Agencies  for  Con- 
crete. Steel  and  Bituminous  Materials  as  Used  In  Const  ruction  (ASTM 
E329-77I. 

•  Method  of  Making  and  Curing  Concrete  Test  Specimens  In  the  Laboratory 
(ASTM  C 192-88). 

•  Methods  of  Obtaining  and  Testing  Drilled  Cores  and  Sawed  Beams  of 
Concrete  (ASTM  C42-87). 

•  Methods  of  Securing.  Preparing  and  Testing  Specimens  from  Hard- 
ened Lightweight  Insulating  Concrete  for  Compressive  Strength  (ASTM 
C5 13-86). 

•  Test  Method  for  Comprehensive  Strength  of  Lightweight  Insulating 
Concrete  (ASTM  C495-86). 

•  Method  of  Making.  Accelerating  Curing,  and  Testing  of  Concrete  Com- 
pression Test  Specimens  (ASTM  C684-81). 

•  Test  Method  for  Compressive  Strength  of  Concrete  Using  Portions  of 
Beams  Broken  in  Flexure  (ASTM  CI  16-68  (1980)). 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act)  (40  U.S.C.  333):  Sec.  4.  6.  and  8. 
Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655. 
657):  Secretary  of  Labors  Order  No.  3-2000  (65  FR  50017).  and  29 
CFRpart  1911. 


§1926.750  Scope. 

1926.750(a)  This  subpart  sets  forth  requirements  to  protect  employees 
from  the  hazards  associated  with  steel  erection  activities  involved  in  the 
construction,  alteration,  and/or  repair  of  single  and  multi-story  buildings, 
bridges,  and  other  structures  where  steel  erection  occurs.  The  requirements 
of  this  subpart  apply  to  employers  engaged  in  steel  erection  unless  other- 
wise specified.  This  subpart  does  not  cover  electrical  transmission  towers, 
communication  and  broadcast  towers,  or  tanks. 

Note  to  paragraph  (a):  Examples  of  structures  where  steel  erection  may 
occur  include  but  are  not  limited  to  the  following:  Single  and  multi-story 
buildings;  systems-engineered  metal  buildings:  lift  slab/tilt-up  structures; 
energy  exploration  structures:  energy  production,  transfer  and  storage  struc- 
tures and  facilities;  auditoriums:  malls;  amphitheaters;  stadiums;  power 
plants;  mills;  chemical  process  structures:  bridges:  trestles:  overpasses: 
underpasses;  viaducts;  aqueducts:  aerospace  facilities  and  structures; 
radar  and  communication  structures;  light  towers;  signage:  billboards; 
scoreboards:  conveyor  systems:  conveyor  supports  and  related  framing: 
stairways;  stair  towers;  fire  escapes:  draft  curtains:  fire  containment  struc- 
tures: monorails:  aerialways;  catwalks:  curtain  walls:  window  walls;  store 
fronts;  elevator  fronts;  entrances:  skylights:  metal  roofs;  industrial  struc- 
tures; hi-bay  structures:  rail,  marine  and  other  transportation  structures; 
sound  barriers;  water  process  and  water  containment  structures:  air  and 
cable  supported  structures:  space  frames:  geodesic  domes;  canopies;  racks 
and  rack  support  structures  and  frames:  platforms;  walkways:  balconies; 
atriums;  penthouses;  car  dumpers:  stackers/reclaimers;  cranes  and  crane- 
ways;  bins:  hoppers;  ovens;  furnaces;  stacks;  amusement  park  structures 
and  rides;  and  artistic  and  monumental  structures. 

1926.750(b)(1)  Steel  erection  activities  include  hoisting,  laying  out.  plac- 
ing, connecting,  welding,  burning,  guying,  bracing,  bolting,  plumbing  and 
rigging  structural  steel,  steel  joists  and  metal  buildings:  installing  metal 
decking,  curtain  walls,  window  walls,  siding  systems,  miscellaneous  met- 
als, ornamental  iron  and  similar  materials;  and  moving  point-to-point  while 
performing  these  activities. 

1926.750(b)(2)  The  following  activities  are  covered  by  this  subpart  when 
they  occur  during  and  are  a  part  of  steel  erection  activities:  rigging,  hoist- 
ing, laying  out,  placing,  connecting,  guying,  bracing,  dismantling,  burning, 
welding,  bolting,  grinding,  sealing,  caulking,  and  all  related  activities  for 
construction,  alteration  and/or  repair  of  materials  and  assemblies  such  as 
structural  steel;  ferrous  metals  and  alloys:  non-ferrous  metals  and  alloys: 
glass;  plastics  and  synthetic  composite  materials;  structural  metal  framing 
and  related  bracing  and  assemblies;  anchoring  devices:  structural  cabling; 
cable  stays:  permanent  and  temporary  bents  and  towers;  falsework  for 
temporary  supports  of  permanent  steel  members:  stone  and  other  non- 
precast  concrete  architectural  materials  mounted  on  steel  frames:  safety 
systems  for  steel  erection;  steel  and  metal  joists;  metal  decking  and  race- 
way systems  and  accessories;  metal  roofing  and  accessories;  metal  siding; 
bridge  flooring;  cold  formed  steel  framing;  elevator  beams:  grillage;  shelf 
racks;  multi-purpose  supports:  crane  rails  and  accessories;  miscellaneous, 
architectural  and  ornamental  metals  and  metal  work;  ladders:  railings; 
handrails;  fences  and  gates;  gratings:  trench  covers;  floor  plates;  castings; 
sheet  metal  fabrications;  rnetal  panels  and  panel  wall  systems;  louvers;  col- 
umn covers;  enclosures  and  pockets:  stairs;  perforated  metals;  ornamental 
iron  work,  expansion  control  including  bridge  expansion  joint  assemblies; 
slide  bearings;  hydraulic  structures;  fascias;  soffit  panels;  penthouse  enclo- 
sures; skylights:  joint  fillers:  gaskets;  sealants  and  seals;  doors:  windows: 
hardware:  detention/security  equipment  and  doors,  windows  and  hardware; 
conveying  systems:  building  specialties:  building  equipment;  machinery  and 
plant  equipment,  furnishings  and  special  construction. 

1926.750(c)  The  duties  of  controlling  contractors  under  this  subpart  in- 
clude, but  are  not  limited  to.  the  duties  specified  in  §§1926.752  (a)  and  (c). 
1926.755(b)(2).  1926.759(b).  and  1926.760(e). 

(66  FR  5195.  Jan.  18.  2001) 


§1926.751  Definitions. 

Anchored  bridging  means  that  the  steel  joist  bridging  is  connected  to  a 
bridging  terminus  point. 

Bolted  diagonal  bridging  means  diagonal  bridging  that  is  bolted  to  a  steel 
joist  or  joists. 

Bridging  clip  means  a  device  that  is  attached  to  the  steel  joist  to  allow  the 
bolting  of  the  bridging  to  the  steel  joist. 

Bridging  terminus  point  means  a  wall,  a  beam,  tandem  joists  (with  all  bridg- 
ing installed  and  a  horizontal  truss  in  the  plane  of  the  top  chord)  or  other 
element  at  an  end  or  intermediate  point(s)  of  a  line  of  bridging  that  provides 
an  anchor  point  for  the  steel  joist  bridging. 

Choker  means  a  wire  rope  or  synthetic  fiber  rigging  assembly  that  is  used 
to  attach  a  load  to  a  hoisting  device. 

Cold  forming  means  the  process  of  using  press  brakes,  rolls,  or  other  meth- 
ods to  shape  steel  into  desired  cross  sections  at  room  temperature. 

Column  means  a  load -carrying  vertical  member  that  is  part  of  the  primary 
skeletal  framing  system.  Columns  do  not  include  posts. 

Competent  person  (also  defined  in  §  1926.32)  means  one  who  is  capable  of  iden- 
tifying existing  and  predictable  hazards  in  the  surroundings  or  working  condi- 
tions which  are  unsanitary,  hazardous,  or  dangerous  to  employees,  and  who 
has  authorization  to  take  prompt  corrective  measures  to  eliminate  them. 

Connector  means  an  employee  who.  working  with  hoisting  equipment,  is 
placing  and  connecting  structural  members  and/or  components. 

Constructibility  means  the  ability  to  erect  structural  steel  members  in  accor- 
dance with  subpart  R  without  having  to  alter  the  over-all  structural  design. 

Construction  load  (for  joist  erection)  means  any  load  other  than  the  weight 
of  the  employee(s),  the  joists  and  the  bridging  bundle. 

Controlled  Decking  Zone  (CDZ)  means  an  area  in  which  certain  work  (for 
example,  initial  installation  and  placement  of  metal  decking)  may  take 
place  without  the  use  of  guardrail  systems,  personal  fall  arrest  systems, 
fall  restraint  systems,  or  safety  net  systems  and  where  access  to  the  zone 
is  controlled. 

Controlled  load  lowering  means  lowering  a  load  by  means  of  a  mechanical 
hoist  drum  device  that  allows  a  hoisted  load  to  be  lowered  with  maximum 
control  using  the  gear  train  or  hydraulic  components  of  the  hoist  mech- 
anism. Controlled  load  lowering  requires  the  use  of  the  hoist  drive  motor, 
rather  than  the  load  hoist  brake,  to  lower  the  load. 

Controlling  contractor  means  a  prime  contractor,  general  contractor,  construc- 
tion manager  or  any  other  legal  entity  which  has  the  overall  responsibility 
for  the  construction  of  the  project — its  planning,  quality  and  completion. 

Critical  lift  means  a  lift  that  ( 1 )  exceeds  75  percent  of  the  rated  capacity  of  the 
crane  or  derrick,  or  (2)  requires  the  use  of  more  than  one  crane  or  derrick. 

Decking  hole  means  a  gap  or  void  more  than  2  inches  (5. 1  cm)  in  its  least 
dimension  and  less  than  12  inches  (30.5  cm)  in  its  greatest  dimension  in  a 
floor,  roof  or  other  walking/working  surface.  Pre-engineered  holes  in  cellular 
decking  (for  wires,  cables,  etc.)  are  not  included  in  this  definition. 

Derrick  floor  means  an  elevated  floor  of  a  building  or  structure  that  has  been 
designated  to  receive  hoisted  pieces  of  steel  prior  to  final  placement. 

Double  connection  means  an  attachment  method  where  the  connection  point 
is  intended  for  two  pieces  of  steel  which  share  common  bolts  on  either  side 
of  a  central  piece. 

Double  connection  seat  means  a  structural  attachment  that,  during  the 
installation  of  a  double  connection,  supports  the  first  member  while  the 
second  member  is  connected. 

Erection  bridging  means  the  bolted  diagonal  bridging  that  is  required  to  be 
installed  prior  to  releasing  the  hoisting  cables  from  the  steel  joists. 

Fall  restraint  system  means  a  fall  protection  system  that  prevents  the  user 
from  falling  any  distance.  The  system  is  comprised  of  either  a  body  belt  or 
body  harness,  along  with  an  anchorage,  connectors  and  other  necessary 
equipment.  The  other  components  typically  include  a  lanyard,  and  may 
also  include  a  lifeline  and  other  devices. 
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Leading  <■(!<)<■  means  the  unprotected  side  and  edge  of  a  Moor.  roof,  or  form 
work  for  a  lloor  or  oilier  walking/working  surface  (such  as  deck)  which 
changes  location  as  additional  floor,  roof,  decking  or  formwork  sections  are 
placed,  formed  or  constructed. 

Metal  deckiixg  means  a  commercially  manufactured,  structural  grade,  cold 
rolled  metal  panel  formed  into  a  series  of  parallel  ribs;  for  this  subpart,  this 
includes  metal  lloor  and  roof  decks,  standing  seam  metal  roofs,  other  metal 
roof  systems  and  other  products  such  as  bar  gratings,  checker  plate,  ex- 
panded metal  panels,  and  similar  products.  After  installation  and  proper  fas- 
tenlng,  these  decking  materials  serve  a  combination  of  functions  including, 
but  not  limited  to:  a  structural  element  designed  in  combination  with  the 
structure  to  resist,  distribute  and  transfer  loads,  stiffen  the  structure  and 
provide  a  diaphragm  action;  a  walking/working  surface;  a  form  for  concrete 
slabs;  a  support  for  roofing  systems;  and  a  finished  lloor  or  roof. 

Multiple  lift  rigging  means  a  rigging  assembly  manufactured  by  wire  rope 
rigging  suppliers  that  facilitates  the  attachment  of  up  to  five  independent 
loads  to  the  hoist  rigging  of  a  crane. 

Opening  means  a  gap  or  void  12  inches  (30.5  cm)  or  more  in  its  least  di- 
mension in  a  floor,  roof  or  other  walking/ working  surface.  For  the  purposes 
of  this  subpart,  skylights  and  smoke  domes  that  do  not  meet  the  strength 
requirements  of  §1926. 754(e)(3)  shall  be  regarded  as  openings. 

Permanent  Jloor  means  a  structurally  completed  floor  at  any  level  or  ele- 
vation (including  slab  on  grade). 

Personal  fall  arrest  system  means  a  system  used  to  arrest  an  employee 
in  a  fall  from  a  working  level.  A  personal  fall  arrest  system  consists  of  an 
anchorage,  connectors,  a  body  harness  and  may  include  a  lanyard,  decel- 
eration device,  lifeline,  or  suitable  combination  of  these.  The  use  of  a  body 
belt  for  fall  arrest  is  prohibited. 

Positioning  device  system  means  a  body  belt  or  body  harness  rigged  to  allow 
an  employee  to  be  supported  on  an  elevated,  vertical  surface,  such  as  a  wall 
or  column  and  work  with  both  hands  free  while  leaning. 

Post  means  a  structural  member  with  a  longitudinal  axis  that  is  essentially 
vertical,  that:  (1)  weighs  300  pounds  or  less  and  is  axially  loaded  (a  load 
presses  down  on  the  top  end),  or  (2)  is  not  axially  loaded,  but  is  laterally 
restrained  by  the  above  member.  Posts  typically  support  stair  landings,  wall 
framing,  mezzanines  and  other  substructures. 

Project  structural  engineer  of  record  means  the  registered,  licensed  profes- 
sional responsible  for  the  design  of  structural  steel  framing  and  whose  seal 
appears  on  the  structural  contract  documents. 

Purlin  (in  systems-engineered  metal  buildiitgs)  means  a  "Z"  or  "C"  shaped 
member  formed  from  sheet  steel  spanning  between  primary  framing  and 
supporting  roof  material. 

Qualified  person  (also  defined  in  §1926.32)  means  one  who.  by  possession 
of  a  recognized  degree,  certificate,  or  professional  standing,  or  who  by  ex- 
tensive knowledge,  training,  and  experience,  has  successfully  demonstrated 
the  ability  to  solve  or  resolve  problems  relating  to  the  subject  matter,  the 
work,  or  the  project. 

Safety  deck  attachment  means  an  initial  attachment  that  is  used  to  secure 
an  initially  placed  sheet  of  decking  to  keep  proper  alignment  and  bearing 
with  structural  support  members. 
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Steel  truss  means  an  open  web  member  designed  of  structural  steel  com- 
ponents by  the  project  structural  engineer  of  record.  For  the  purposes 
of  this  subpart,  a  steel  truss  Is  considered  equivalent  to  a  solid  web 
structural  member. 

Structural  steel  means  a  steel  member,  or  a  member  made  of  a  substitute 
material  (such  as.  but  not  limited  to.  fiberglass,  aluminum  or  composite 
members).  These  members  Include,  but  are  not  limited  to.  steel  Joists.  |oiSl 
girders,  purlins,  columns,  beams,  trusses,  splices,  seats,  metal  decking, 
girts,  and  all  bridging,  and  cold  formed  metal  framing  which  Is  Integrated 
with  the  structural  steel  framing  of  a  building. 

Systems-engineered  metal  building  means  a  metal,  field-assembled  building 
system  consisting  of  framing,  roof  and  wall  coverings.  Typically,  many  of  these 
components  are  cold-formed  shapes.  These  individual  parts  are  fabricated  In 
one  or  more  manufacturing  facilities  and  shipped  to  the  job  site  for  assembly 
into  the  final  structure.  The  engineering  design  of  the  system  is  normally  the 
responsibility  of  the  systems-engineered  metal  building  manufacturer. 

Tank  means  a  container  for  holding  gases,  liquids  or  solids. 

Unprotected  sides  and  edges  means  any  side  or  edge  (except  at  entrances 
to  points  of  access)  of  a  walking/working  surface,  for  example  a,  floor, 
roof,  ramp  or  runway,  where  there  is  no  wall  or  guardrail  system  at  least 
39  inches  (1.0  m)  high. 

|66  FR  5 195.  Jan.  18.20011 

§1926.752  Site  layout,  site-specific  erection  plan 
and  construction  sequence. 

1926.752(a)  Approval  to  begin  steel  erection.  Before  authorizing  the  com- 
mencement of  steel  erection,  the  controlling  contractor  shall  ensure  that  the 
steel  erector  is  provided  with  the  following  written  notifications: 

1926.752(a)(1)  The  concrete  in  the  footings,  piers  and  walls  and  the  mortar 
in  the  masonry  piers  and  walls  has  attained,  on  the  basis  of  an  appropriate 
ASTM  standard  test  method  of  field-cured  samples,  either  75  percent  of 
the  intended  minimum  compressive  design  strength  or  sufficient  strength 
to  support  the  loads  imposed  during  steel  erection. 

1926.752(a)(2)  Any  repairs,  replacements  and  modifications  to  the  anchor 
bolts  were  conducted  in  accordance  with  §  1926.755(b). 

1926.752(b)  Commencement  of  steel  erection.  A  steel  erection  contractor 
shall  not  erect  steel  unless  it  has  received  written  notification  that  the 
concrete  in  the  footings,  piers  and  walls  or  the  mortar  in  the  masonry  piers 
and  walls  has  attained,  on  the  basis  of  an  appropriate  ASTM  standard  test 
method  of  field-cured  samples,  either  75  percent  of  the  intended  minimum 
compressive  design  strength  or  sufficient  strength  to  support  the  loads 
imposed  during  steel  erection. 

1926.752(c)  Site  layout.  The  controlling  contractor  shall  ensure  that  the 
following  is  provided  and  maintained: 

1926.752(c)(1)  Adequate  access  roads  into  and  through  the  site  for  the  safe 
delivery  and  movement  of  derricks,  cranes,  trucks,  other  necessary  equip- 
ment, and  the  material  to  be  erected  and  means  and  methods  for  pedestrian 
and  vehicular  control.  Exception:  this  requirement  does  not  apply  to  roads 
outside  of  the  construction  site. 

1926.752(c)(2)  A  firm,  properly  graded,  drained  area,  readily  accessible  to 
the  work  with  adequate  space  for  the  safe  storage  of  materials  and  the  safe 
operation  of  the  erector's  equipment. 

1926.752(d)  Pre-planning  of  overhead  hoisting  operations.  All  hoist- 
ing operations  in  steel  erection  shall  be  pre-planned  to  ensure  that  the 
requirements  of  §1926. 753(d)  are  met. 
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1926.752(e)  Site-specific  erection  plan.  Where  employers  elect  due  to  condi- 
tions specific  to  the  site,  to  develop  alternate  means  and  methods  that  provide 
employee  protection  in  accordance  with  §1926.753(c)(5).  §  1926.757(a)(4)  or 
§1926.757(e)(4),  a  site-specific  erection  plan  shall  be  developed  by  a  qualified 
person  and  be  available  at  the  work  site.  Guidelines  for  establishing  a  site- 
specific  erection  plan  are  contained  in  Appendix  A  to  this  subpart. 

(66  FR  5195.  Jan.  18.  2001] 

§1926.753  Hoisting  and  rigging. 

1926.753(a)  All  the  provisions  of  §1926.550  apply  to  hoisting  and  rigging 
with  the  exception  of  §1926.550(g)(2). 

1926.753(b)  In  addition,  paragraphs  (c)  through  (e)  of  this  section  apply 
regarding  the  hazards  associated  with  hoisting  and  rigging. 

1926.753(c)  General.  (1)  Pre-shift  visual  inspection  of  cranes. 

1926.753(c)(1)(i)  Cranes  being  used  in  steel  erection  activities  shall  be 
visually  inspected  prior  to  each  shift  by  a  competent  person:  the  inspection 
shall  include  observation  for  deficiencies  during  operation.  At  a  minimum 
this  inspection  shall  include  the  following: 

1926.753(c)(1)(i)(A)  All  control  mechanisms  for  maladjustments: 

1 926.753(cK1  K0{B)  Control  and  drive  mechanism  for  excessive  wear  of  com- 
ponents and  contamination  by  lubricants,  water  or  other  foreign  matter: 

1 926.753(c)(1  )(i)(C)  Safety  devices,  including  but  not  limited  to  boom  angle 
indicators,  boom  stops,  boom  kick  out  devices,  anti-two  block  devices, 
and  load  moment  indicators  where  required: 

1926.753(c)(1)(i)(D)  Air.  hydraulic,  and  other  pressurized  lines  for  dete- 
rioration or  leakage,  particularly  those  which  flex  in  normal  operation: 

1926.753(c)(1)(i)(E)  Hooks  and  latches  for  deformation,  chemical  dam- 
age, cracks,  or  wear; 

1 926. 753(c)(1  )(i)(F)  Wire  rope  reeving  for  compliance  with  hoisting  equip- 
ment manufacturer's  specifications: 

1926.753(c)(1)(i)(G)  Electrical  apparatus  for  malfunctioning,  signs  of 
excessive  deterioration,  dirt,  or  moisture  accumulation; 

1926.753(c)(1)(i)(H)  Hydraulic  system  for  proper  fluid  level; 

1926.753(c)(1)(i)(l)  Tires  for  proper  inflation  and  condition; 

1926.753(c)(1)(i)(J)  Ground  conditions  around  the  hoisting  equipment  for 
proper  support,  including  ground  settling  under  and  around  outriggers, 
ground  water  accumulation,  or  similar  conditions; 

1926.753(c)(1)(i)(K)  The  hoisting  equipment  for  level  position;  and 

1926.753(c)(1)(i)(L)  The  hoisting  equipment  for  level  position  after  each 
move  and  setup. 

1926.753(c)(1)(ii)  If  any  deficiency  is  identified,  an  immediate  determin- 
ation shall  be  made  by  the  competent  person  as  to  whether  the  deficiency 
constitutes  a  hazard. 

1926.753(c)(1)(iii)  If  the  deficiency  is  determined  to  constitute  a  hazard. 

the  hoisting  equipment  shall  be  removed  from  service  until  the  deficiency 

has  been  corrected. 

1926.753(c)(1)(iv)  The  operator  shall  be  responsible  for  those  operations 

under  the  operator's  direct  control.  Whenever  there  is  any  doubt  as  to 

safety,  the  operator  shall  have  the  authority  to  stop  and  refuse  to  handle 

loads  until  safety  has  been  assured. 

1 926.753(c)(2)  A  qualified  rigger  (a  rigger  who  is  also  a  qualified  person)  shall 

inspect  the  rigging  prior  to  each  shift  in  accordance  with  §1926.251. 

1926.753(c)(3)  The  headache  ball,  hook  or  load  shall  not  be  used  to  trans- 
port personnel  except  as  provided  in  paragraph  (c)(4)  of  this  section. 

1 926.753(c)(4)  Cranes  or  derricks  may  be  used  to  hoist  employees  on  a  per- 
sonnel platform  when  work  under  this  subpart  is  being  conducted,  provided 
that  all  provisions  of  §1926.550  (except  for  §1926.550(g)(2))  are  met. 

1926.753(c)(5)  Safety  latches  on  hooks  shall  not  be  deactivated  or  made 
inoperable  except: 

1926.753(c)(5)(i)  When  a  qualified  rigger  has  determined  that  the  hoist- 
ing and  placing  of  purlins  and  single  joists  can  be  performed  more  safely 
by  doing  so;  or 

1926.753(c)(5)(H)  When  equivalent  protection  is  provided  in  a  site-specific 
erection  plan. 

1 926.753(d)  Working  under  loads. 


1926.753(d)(1)  Routes  for  suspended  loads  shall  be  pre-planned  to  en- 
sure that  no  employee  is  required  to  work  directly  below  a  suspended 
load  except  for: 

1926.753(d)(1)(i)  Employees  engaged  in  the  initial  connection  of  the 
steel:  or 

1926.753(d)(1)(ii)  Employees  necessary  for  the  hooking  or  unhooking  of 
the  load. 

1926.753(d)(2)  When  working  under  suspended  loads,  the  following 
criteria  shall  be  met: 

1926.753(d)(2)(i)  Materials  being  hoisted  shall  be  rigged  to  prevent  un- 
intentional displacement; 

1926.753(d)(2)(ii)  Hooks  with  self-closing  safety  latches  or  their  equivalent 
shall  be  used  to  prevent  components  from  slipping  out  of  the  hook;  and 

1926.753(d)(2)(iii)  All  loads  shall  be  rigged  by  a  qualified  rigger. 

1926.753(e)  Multiple  lift  rigging  procedure. 

1926.753(e)(1)  A  multiple  lift  shall  only  be  performed  if  the  following 
criteria  are  met: 

1926.753(e)(1)(i)  A  multiple  lift  rigging  assembly  is  used; 

1926.753(e)(1)(ii)  A  maximum  of  five  members  are  hoisted  per  lift; 

1926.753(e)(1)(iii)  Only  beams  and  similar  structural  members  are 
lifted:  and 

1926.753(e)(1)(iv)  All  employees  engaged  in  the  multiple  lift  have  been 
trained  in  these  procedures  in  accordance  with  §1926. 761(c)(1). 

1926.753(eK1Mv)  No  crane  is  permitted  to  be  used  for  a  multiple  lift  where 
such  use  is  contrary  to  the  manufacturer's  specifications  and  limitations. 

1926.753(e)(2)  Components  of  the  multiple  lift  rigging  assembly  shall  be 
specifically  designed  and  assembled  with  a  maximum  capacity  for  total 
assembly  and  for  each  individual  attachment  point.  This  capacity,  certified 
by  the  manufacturer  or  a  qualified  rigger,  shall  be  based  on  the  manufac- 
turer's specifications  with  a  5  to  1  safety  factor  for  all  components. 

1926.753(e)(3)  The  total  load  shall  not  exceed: 

1926.753(e)(3)(i)  The  rated  capacity  of  the  hoisting  equipment  specified 
in  the  hoisting  equipment  load  charts; 

1926.753(e)(3)(ii)  The  rigging  capacity  specified  in  the  rigging  rating  chart. 

1926.753(e)(4)  The  multiple  lift  rigging  assembly  shall  be  rigged  with 

members: 

1926.753(e)(4)(i)  Attached  at  their  center  of  gravity  and  maintained 

reasonably  level; 

1926.753(e)(4)(ii)  Rigged  from  top  down;  and 

1926.753(e)(4)(iii)  Rigged  at  least  7  feet  (2.1  m)  apart. 

1926.753(e)(5)  The  members  on  the  multiple  lift  rigging  assembly  shall 
be  set  from  the  bottom  up. 

1926.753(e)(6)  Controlled  load  lowering  shall  be  used  whenever  the  load 
is  over  the  connectors. 

(66  FR  5195.  Jan.  18.  2001) 

§1926.754  Structural  steel  assembly. 

1 926.754(a)  Structural  stability  shall  be  maintained  at  all  times  during 
the  erection  process. 

1 926.754(b)  The  following  additional  requirements  shall  apply  for  multi- 
story structures: 

1926.754(b)(1)  The  permanent  floors  shall  be  installed  as  the  erection  of 
structural  members  progresses,  and  there  shall  be  not  more  than  eight  sto- 
ries between  the  erection  floor  and  the  upper-most  permanent  floor,  except 
where  the  structural  integrity  is  maintained  as  a  result  of  the  design. 

1 926.754(b)(2)  At  no  time  shall  there  be  more  than  four  floors  or  48  feet 
(14.6  m),  whichever  is  less,  of  unfinished  bolting  or  welding  above  the 
foundation  or  uppermost  permanently  secured  floor,  except  where  the 
structural  integrity  is  maintained  as  a  result  of  the  design. 

1 926.754(b)(3)  A  fully  planked  or  decked  floor  or  nets  shall  be  maintained 
within  two  stories  or  30  feet  (9. 1  m).  whichever  is  less,  directly  under  any 
erection  work  being  performed. 

1926.754(c)  Walking/working  surfaces. 
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1926.754(c)(1)  Sheai  connecton  ondothm  itmllcu  dm  1 
1926.754(c)(1)(i)  rrtpptno  hoMorda  Sheai  connecton  (such  .is  hi 

steel   slucls.   sleel   li.ils  <>i    sleel   lugs).   1  »l  111.  .1 1  |ng  b.nv   I  l«-I«  n  me,  I   .,,,. 

01  threaded  studs  shall  no)  be  sttai  bed  to  the  top  Oanges  ,,i  h— mm  |„|Sis 

01  beam  attacfamenta  m  thai  the)  project  vertically  fi 01  hortsontally 

.it  hiss  the  top  Qange  ol  the  membei  until  aftei  the  metal  det  king.  01  otha 

Walking/working  surface,  Ii.is  Im-i-ii  Installed. 

1926.754(c)(1)(ii)  installation  oj  sheai  connecton  on  composite  /Ikts.  roo/s 
urn/  bridge  r/.vU  When  sheai  c ctors  are  used  In  construction  of  com 

poalte  Doors,  roots  and  brldf-c  decks,  employees  sh.ill  lay  mil  and  Install  the 
she. ii  ( ,.iine,  ton  after  the  metal  decking  has  been  Inslalled.  using  Ihe  metal 

decking  as  .1  working  platform.  Shear  connectors  shall  not  be  installed  from 

Within  -i  controlled  decking  /one  (CDZ).  as  specified  In  §1926.7(iO(,  IIS) 

1926.754(c)(2)  Slip  resistance  of  mchit  decking.  |kescrvcd| 

1926.754(c)(3)  Slip  resistance  of  skeletal  structural  steel.  Workers  sliall  not 
be  permitted  to  walk  the  top  surface  of  any  structural  steel  member  Installed 
.ill n  .luly  18.  2006  that  has  been  coated  with  paint  or  similar  material  unless 
documentation  or  certification  that  the  coating  has  achieved  a  minimum 
average  slip  resistance  of  .50  when  measured  with  an  English  XL  trlbometer 
or  equivalent  tester  on  a  wetted  surface  at  a  testing  laboratory  Is  provided. 
Such  documentation  or  certification  shall  be  based  on  the  appropriate  ASTM 
standard  test  method  conducted  by  a  laboratory  capable  of  performing 
the  test.  The  results  shall  be  available  at  the  site  and  to  the  steel  erector. 
(Appendix  B  to  this  subpart  references  appropriate  ASTM  standard  test 
methods  that  may  be  used  to  comply  with  this  paragraph  (c)(3)). 

1926.754(d)  Plumbing  up. 

1926.754(d)(1)  When  deemed  necessary  by  a  competent  person,  plumb- 
ing-up  equipment  shall  be  installed  in  conjunction  with  the  steel  erection 
process  to  ensure  the  stability  of  the  structure. 

1926.754(d)(2)  When  used,  plumbing-up  equipment  shall  be  in  place  and 
properly  installed  before  the  structure  is  loaded  with  construction  material 
such  as  loads  of  joists,  bundles  of  decking  or  bundles  of  bridging. 

1926.754(d)(3)  Plumbing-up  equipment  shall  be  removed  only  with  the 
approval  of  a  competent  person. 

1926.754(e)  Metal  decking. — (1)  Hoisting,  landing  and  placing  of  metal 
decking  bundles. 

1926.754(e)(1)(i)  Bundle  packaging  and  strapping  shall  not  be  used  for 
hoisting  unless  specifically  designed  for  that  purpose. 

1926.754(e)(1)(H)  If  loose  items  such  as  dunnage,  flashing,  or  other  mate- 
rials are  placed  on  the  top  of  metal  decking  bundles  to  be  hoisted,  such 
items  shall  be  secured  to  the  bundles. 

1926.754(e)(1)(iii)  Bundles  of  metal  decking  on  joists  shall  be  landed  in 
accordance  with  §1926. 757(e)(4). 

1926.754(e)(1)(iv)  Metal  decking  bundles  shall  be  landed  on  framing  mem- 
bers so  that  enough  support  is  provided  to  allow  the  bundles  to  be  unhanded 
without  dislodging  the  bundles  from  the  supports. 

1926.754(e)(1)(v)  At  the  end  of  the  shift  or  when  environmental  or  jobsite 
conditions  require,  metal  decking  shall  be  secured  against  displacement. 

1 926.754(e)(2)  Roof  and  floor  holes  and  openings.  Metal  decking  at  roof  and 
floor  holes  and  openings  shall  be  installed  as  follows: 

1926.754(e)(2)(i)  Framed  metal  deck  openings  shall  have  structural  mem- 
bers turned  down  to  allow  continuous  deck  installation  except  where  not 
allowed  by  structural  design  constraints  or  constructibility. 

1926.754(e)(2)(ii)  Roof  and  floor  holes  and  openings  shall  be  decked  over. 
Where  large  size,  configuration  or  other  structural  design  does  not  allow 
openings  to  be  decked  over  (such  as  elevator  shafts,  stair  wells,  etc.)  em- 
ployees shall  be  protected  in  accordance  with  §1926. 760(a)(1). 

1926.754(e)(2)(iii)  Metal  decking  holes  and  openings  shall  not  be  cut 
until  immediately  prior  to  being  permanently  filled  with  the  equipment 
or  structure  needed  or  intended  to  fulfill  its  specific  use  and  which  meets 
the  strength  requirements  of  paragraph  (e)(3)  of  this  section,  or  shall  be 
immediately  covered. 

1926.754(e)(3)  Covering  roof  and  floor  openings. 

1926.754(e)(3)(i)  Covers  for  roof  and  floor  openings  shall  be  capable  of  sup- 
porting, without  failure,  twice  the  weight  of  the  employees,  equipment  and 
materials  that  may  be  imposed  on  the  cover  at  any  one  time. 


1926.754(e)(3)(H)  All  i  overs  shall  be  secured  when  insiaiied  to  prevent  ai 
1 1,1,  ni. ,1  dlaplai  •  ineiii  lis  the  wind,  squtpment  oi  employees 

1926.754(e)(3)(lll)  All  eoveis  shall  be  painted  will,  high  visibility  paint  or 
shall  be  m. iiked  with  the  word  "HOLE"  or  "COVER"  to  provide  warning  ol 

tin-  hazard 

1926.754(e)(3)(iv)  Smoke  dome  or  skylight  fixtures  that  have  been  installed. 
in   not  considered  COVeni  for  the  purpose  of  this  section  unless  they  meet 

tin  strength  requirements  of  paragraph  (e)(3)|i)  of  this  set  don 

1926.754(e)(4)  [)eckii\ga<ips  arounri  crAwwis  Win  ,r  plywood,  or 

,  univalent,  shall  be  Inslalled  around  columns  where  planks  or  metal  (In  king 
1 1i  i  ■  it  it  lit  tightly.  The  materials  used  must  be  of  siilhi  lent  strength  to  provide 
fall  protection  for  personnel  and  prevent  objects  from  falling  through. 

1926.754(e)(5)  Installation  of  metal  decking,  (i)  Except  as  provided  In 
§1926. 760(c),  metal  decking  shall  be  laid  tightly  and  Immediately  secured 
upon  placemen!  to  prevent  accidental  movement  or  displacement. 

1926.754(e)(5)(h)  During  initial  placement,  metal  decking  panels  shall  be 
placed  to  ensure  full  support  by  structural  members. 

1926.754(e)(6)  Derrick  floors,  (i)  A  derrick  floor  shall  be  fully  decked  and/ 
or  planked  and  the  steel  member  connections  completed  to  support  the 
intended  floor  loading. 

1926.754(e)(6)(H)  Temporary  loads  placed  on  a  derrick  floor  shall  be  dis- 
tributed over  the  underlying  support  members  so  as  to  prevent  local  over- 
loading of  the  deck  material. 

[66  FR  5195.  Jan.  18.  2001] 

§1926.755  Column  anchorage. 

1926.755(a)  General  requirements  for  erection  stability.^)  All  columns 
shall  be  anchored  by  a  minimum  of  4  anchor  rods  (anchor  bolts). 

1926.755(a)(2)  Each  column  anchor  rod  (anchor  bolt)  assembly,  including 
the  column-to-base  plate  weld  and  the  column  foundation,  shall  be  designed 
to  resist  a  minimum  eccentric  gravity  load  of  300  pounds  (136.2  kg)  located 
18  inches  (.46m)  from  the  extreme  outer  face  of  the  column  In  each  direc- 
tion at  the  top  of  the  column  shaft. 

1926.755(a)(3)  Columns  shall  be  set  on  level  finished  floors,  pre-grouted 
leveling  plates,  leveling  nuts,  or  shim  packs  which  are  adequate  to  transfer 
the  construction  loads. 

1926.755(a)(4)  All  columns  shall  be  evaluated  by  a  competent  person  to 
determine  whether  guying  or  bracing  is  needed;  if  guying  or  bracing  Is 
needed,  it  shall  be  installed. 

1926.755(b)  Repair,  replacement  or  field  modification  of  anchor  rods 
(anchor  bolts). 

1926.755(b)(1)  Anchor  rods  (anchor  bolts)  shall  not  be  repaired,  replaced 
or  field-modified  without  the  approval  of  the  project  structural  engineer 
of  record. 

1926.755(b)(2)  Prior  to  the  erection  of  a  column,  the  controlling  contractor 
shall  provide  written  notification  to  the  steel  erector  if  there  has  been  any 
repair,  replacement  or  modification  of  the  anchor  rods  (anchor  bolts)  of 
that  column. 

[66  FR  5195.  Jan.  18.  2001| 

§1926.756  Beams  and  columns. 

1926.756(a)  General.  (1)  During  the  final  placing  of  solid  web  structural 
members,  the  load  shall  not  be  released  from  the  hoisting  line  until  the 
members  are  secured  with  at  least  two  bolts  per  connection,  of  the  same 
size  and  strength  as  shown  in  the  erection  drawings,  drawn  up  wrench-tight 
or  the  equivalent  as  specified  by  the  project  structural  engineer  of  record, 
except  as  specified  in  paragraph  (b)  of  this  section. 

1926.756(a)(2)  A  competent  person  shall  determine  if  more  than  two  bolts 
are  necessary  to  ensure  the  stability  of  cantilevered  members:  if  additional 
bolts  are  needed,  they  shall  be  installed. 

1926.756(b)  Diagonal  bracing.  Solid  web  structural  members  used  as 
diagonal  bracing  shall  be  secured  by  at  least  one  bolt  per  connection  drawn 
up  wrench-tight  or  the  equivalent  as  specified  by  the  project  structural 
engineer  of  record. 

1926.756(c)(1)  Double  connections  at  columns  and/or  at  beam  webs  over 
a  column.  When  two  structural  members  on  opposite  sides  of  a  column  web. 
or  a  beam  web  over  a  column,  are  connected  sharing  common  connection 
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holes,  at  least  one  bolt  with  its  wrench-tight  nut  shall  remain  connected  to 
the  first  member  unless  a  shop-attached  or  field-attached  seat  or  equivalent 
connection  device  is  supplied  with  the  member  to  secure  the  first  member 
and  prevent  the  column  from  being  displaced  (See  Appendix  H  to  this 
subpart  for  examples  of  equivalent  connection  devices). 

1926.756(c)(2)  If  a  seat  or  equivalent  device  is  used,  the  seat  (or  device) 
shall  be  designed  to  support  the  load  during  the  double  connection  pro- 
cess. It  shall  be  adequately  bolted  or  welded  to  both  a  supporting  member 
and  the  first  member  before  the  nuts  on  the  shared  bolts  are  removed  to 
make  the  double  connection. 

1926.756(d)  Column  splices.  Each  column  splice  shall  be  designed  to 
resist  a  minimum  eccentric  gravity  load  of  300  pounds  (136.2  kg)  located 
18  inches  (.46  m)  from  the  extreme  outer  face  of  the  column  in  each 
direction  at  the  top  of  the  column  shaft. 

1926.756(e)  Perimeter  columns.  Perimeter  columns  shall  not  be 
erected  unless: 

1926.756(e)(1)  The  perimeter  columns  extend  a  minimum  of  48  inches 
(1.2  m)  above  the  finished  floor  to  permit  installation  of  perimeter  safety 
cables  prior  to  erection  of  the  next  tier,  except  where  constructibility  does 
not  allow  (see  Appendix  F  to  this  subpart); 

1926.756(e)(2)  The  perimeter  columns  have  holes  or  other  devices  in 
or  attached  to  perimeter  columns  at  42-45  inches  (107-1 14  cm)  above 
the  finished  floor  and  the  midpoint  between  the  finished  floor  and  the 
top  cable  to  permit  installation  of  perimeter  safety  cables  required  by 
§1926. 760(a)(2).  except  where  constructibility  does  not  allow.  (See  Ap- 
pendix F  to  this  subpart). 

|66  FR  5195.  Jan.  18.  2001] 

§1926.757  Open  web  steel  joists. 

1926.757(a)  General.  (1)  Except  as  provided  in  paragraph  (a)(2)  of  this 
section,  where  steel  joists  are  used  and  columns  are  not  framed  in  at  least 
two  directions  with  solid  web  structural  steel  members,  a  steel  joist  shall 
be  field-bolted  at  the  column  to  provide  lateral  stability  to  the  column 
during  erection.  For  the  installation  of  this  Joist: 

1926.757(a)(1)(i)  A  vertical  stabilizer  plate  shall  be  provided  on  each 
column  for  steel  joists.  The  plate  shall  be  a  minimum  of  6  inch  by  6  inch 
(152  mm  by  152  mm)  and  shall  extend  at  least  3  inches  (76  mm)  below 
the  bottom  chord  of  the  joist  with  a  13/16  inch  (21  mm)  hole  to  provide 
an  attachment  point  for  guying  or  plumbing  cables. 

1926.757(a)(1)(H)  The  bottom  chords  of  steel  joists  at  columns  shall  be 
stabilized  to  prevent  rotation  during  erection. 

1926.757(a)(1)(iii)  Hoisting  cables  shall  not  be  released  until  the  seat 
at  each  end  of  the  steel  joist  is  field-bolted,  and  each  end  of  the  bottom 
chord  is  restrained  by  the  column  stabilizer  plate. 

1926.757(a)(2)  Where  constructibility  does  not  allow  a  steel  joist  to  be 
installed  at  the  column: 

1926.757(a)(2)(i)  an  alternate  means  of  stabilizingjoists  shall  be  installed 
on  both  sides  near  the  column  and  shall: 

1926.757(a)(2)(i)(A)  provide  stability  equivalent  to  paragraph  (a)(1)  of 
this  section: 

1926.757(a)(2)(i)(B)  be  designed  by  a  qualified  person: 

1926.757(a)(2)(i)(C)  be  shop  installed:  and 

1926.757(a)(2)(i)(D)  be  included  in  the  erection  drawings. 

1926.757(a)(2)(ii)  hoisting  cables  shall  not  be  released  until  the  seat  at 
each  end  of  the  steel  joist  is  field-bolted  and  the  joist  is  stabilized. 

1 926.757(a)(3)  Where  steel  joists  at  or  near  columns  span  60  feet  ( 18.3  m)  or 
less,  the  joist  shall  be  designed  with  sufficient  strength  to  allow  one  employee 
to  release  the  hoisting  cable  without  the  need  for  erection  bridging. 

1926.757(a)(4)  Where  steel  joists  at  or  near  columns  span  more  than 
60  feet  (18.3  m),  the  joists  shall  be  set  in  tandem  with  all  bridging  installed 
unless  an  alternative  method  of  erection,  which  provides  equivalent  sta- 
bility to  the  steel  joist,  is  designed  by  a  qualified  person  and  is  included 
in  the  site-specific  erection  plan. 

1926.757(a)(5)  A  steel  joist  or  steel  joist  girder  shall  not  be  placed  on  any 
support  structure  unless  such  structure  is  stabilized. 

1926.757(a)(6)  When  steel  joist(s)  are  landed  on  a  structure,  they  shall  be 
secured  to  prevent  unintentional  displacement  prior  to  installation. 


1926.757(a)(7)  No  modification  that  affects  the  strength  of  a  steel  joist 
or  steel  joist  girder  shall  be  made  without  the  approval  of  the  project 
structural  engineer  of  record. 

1926.757(a)(8)  Field-boltedjoists.  (i)  Except  for  steel  joists  that  have  been 
pre-assembled  into  panels,  connections  of  individual  steel  joists  to  steel 
structures  in  bays  of  40  feet  (12.2  m)  or  more  shall  be  fabricated  to  allow 
for  field  bolting  during  erection. 

1 926.757(a)(8)(ii)  These  connections  shall  be  field-bolted  unless  construct- 
ibility does  not  allow. 

1926.757(a)(9)  Steel  joists  and  steel  joist  girders  shall  not  be  used  as 
anchorage  points  for  a  fall  arrest  system  unless  written  approval  to  do 
so  is  obtained  from  a  qualified  person. 

1926.757(a)(10)  A  bridging  terminus  point  shall  be  established  before 
bridging  is  installed.  (See  Appendix  C  to  this  subpart.) 

1 926.757(b)  Attachment  of  steel  joists  and  steel  joist  girders.  (1 )  Each 
end  of  "K"  series  steel  joists  shall  be  attached  to  the  support  structure 
with  a  minimum  of  two  1/8-inch  (3  mm)  fillet  welds  1  inch  (25  mm)  long 
or  with  two  1/2-inch  (13  mm)  bolts,  or  the  equivalent. 

1926.757(b)(2)  Each  end  of  "LH"  and  "DLH"  series  steel  joists  and  steel 
joist  girders  shall  be  attached  to  the  support  structure  with  a  minimum 
of  two  1/4-inch  (6  mm)  fillet  welds  2  inches  (51  mm)  long,  or  with  two 
3/4-inch  (19  mm)  bolts,  or  the  equivalent. 

1926.757(b)(3)  Except  as  provided  in  paragraph  (b)(4)  of  this  section, 
each  steel  joist  shall  be  attached  to  the  support  structure,  at  least  at  one 
end  on  both  sides  of  the  seat,  immediately  upon  placement  in  the  final 
erection  position  and  before  additional  joists  are  placed. 

1926.757(b)(4)  Panels  that  have  been  pre-assembled  from  steel  joists 
with  bridging  shall  be  attached  to  the  structure  at  each  corner  before  the 
hoisting  cables  are  released. 

1926.757(c)  Ejection  of  steel  joists.  (1)  Both  sides  of  the  seat  of  one  end 
of  each  steel  joist  that  requires  bridging  under  Tables  A  and  B  shall  be 
attached  to  the  support  structure  before  hoisting  cables  are  released. 

1926.757(c)(2)  For  joists  over  60  feet,  both  ends  of  the  joist  shall  be  attached 
as  specified  in  paragraph  (b)  of  this  section  and  the  provisions  of  paragraph 
(d)  of  this  section  met  before  the  hoisting  cables  are  released. 

1 926.757(c)(3)  On  steel  joists  that  do  not  require  erection  bridging  under 
Tables  A  and  B.  only  one  employee  shall  be  allowed  on  the  joist  until  all 
bridging  is  installed  and  anchored. 

TABLE  A— ERECTION  BRIDGING 
FOR  SHORT  SPAN  JOISTS 


Span 


8L1 

NM 

10K1  

NM 

12K1  

23-0 

12K3 

NM 

12K5 

NM 

14K1  

27-0 

14K3 

NM 

14K4 

NM 

14K6 

NM 

16K2 

29-0 

16K3 

30-0 

16K4 

32-0 

16K5 

32-0 

16K6 

NM 

16K7 

NM 

16K9 NM 

18K3 31-0 

18K4 32-0 

18K5 33-0 

18K6 35-0 

18K7 NM 

18K9 NM 

18K10 NM 
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Span 


Joist 


Span 


20K3 

32-0 

20K4  .  ..      

34-0 

20K5 

34-0 

20K6  ...  .         

36-0 

39-0 

20K9 

39-0 

NM 

22K4 

34-0 

22K5 

35-0 

22K6 

36-0 

22K7 

40-0 

22K9 

40-0 

22K10  

40-0 

22K1 1  

40-0 

24K4  

36-0 

24K5 

38-0 

24K6 

39-0 

24K7 

43-0 

24K8 

43-0 

24K9 

44-0 

24K10  

NM 

24KI2  

NM 

26K5 

38-0 

26K6 

39-0 

26K7 

43-0 

26K8 

44-0 

26K9 

45-0 

26K10  

49-0 

26K12 

NM 

28K6 

40-0 

28K7 

43-0 

28K8 

44-0 

28K9 45-0 

28K10 49-0 

28K12 53-0 

30K7 44-0 

30K8 45-0 

30K9 45-0 

30K10 50-0 

30K11  52-0 

30K12 54-0 

10KCS1 NM 

10KCS2 NM 

10KCS3 NM 

12KCS1 NM 

12KCS2 NM 

12KCS3 NM 

14KCS1 NM 

14KCS2 NM 

14KCS3 NM 

16KCS2 NM 

16KCS3 NM 

16KCS4 NM 

16KCS5 NM 

18KCS2 35-0 

18KCS3 NM 

18KCS4 NM 

18KCS5 NM 

20KCS2 36-0 

20KCS3 39-0 

20KCS4 NM 

20KCS5 NM 

22KCS2 36-0 

22KCS3 40-0 

22KCS4 NM 


22KCS5                                                                    NM 

24KCS2 39-0 

24KCS3 44-0 

24KCS4 NM 

24KCS5 NM 

26KCS2 39-0 

26KCS3 44-0 

26KCS4 NM 

26KCS5 NM 

28KCS2 40-0 

28KCS3 45-0 

28KCS4 53-0 

28KCS5 53-0 

30KC53 45-0 

30KCS4 54-0 

30KCS5 54-0 

NM  =  diagonal  bolted  bridging  not  mandatory  for  joists  under  40  feet. 

TABLE  B— ERECTION  BRIDGING 
FOR  LONG  SPAN  JOISTS 


Span 


18LH02 33-0 

18LH03 NM 

18LH04 NM 

18LH05 NM 

18LH06 NM 

18LH07 NM 

18LH08 NM 

18LH09 NM 

20LH02 33-0 

20LH03 38-0 

20LH04 NM 

20LH05 NM 

20LH06 NM 

20LH07 NM 

20LH08 NM 

20LH09 NM 

20LH10 NM 

24LH03 35-0 

24LH04 39-0 

24LH05 40-0 

24LH06 45-0 

24LH07 NM 

24LH08 NM 

24LH09 NM 

24LH10 NM 

24LH1 1  NM 

28LH05 42-0 

28LH06 42-0 

28LH07 NM 

28LH08 NM 

28LH09 NM 

28LH10 NM 

28LH1 1  NM 

28LH12 NM 

28LH13 NM 

32LH06 47-0  through  60-0 

32LH07 47-0  through  60-0 

32LH08 55-0  through  60-0 

32LH09 NM  through  60-0 

32LH10 NM  through  60-0 

32LH11  NM  through  60-0 

32LH12 NM  through  60-0 

32LH13 NM  through  60-0 
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Joist 


Span 


32LH14 NM  through  60-0 

32LH15 NM  through  60-0 

36LH07 47-0  through  60-0 

36LH08 47-0  through  60-0 

36LH09 57-0  through  60-0 

36LH10 NM  through  60-0 

36LH11 NM  through  60-0 

36LH12 NM  through  60-0 

36LH13 NM  through  60-0 

36LH14 NM  through  60-0 

36LH15 NM  through  60-0 

NM  =  diagonal  bolted  bridging  not  mandatory  for  joists  under  40  feet. 

1926.757(c)(4)  Employees  shall  not  be  allowed  on  steel  joists  where  the 
span  of  the  steel  Joist  is  equal  to  or  greater  than  the  span  shown  in  Tables 
A  and  B  except  in  accordance  with  §1926. 757(d). 

1926.757(c)(5)  When  permanent  bridging  terminus  points  cannot  be 
used  during  erection,  additional  temporary  bridging  terminus  points  are 
required  to  provide  stability.  (See  appendix  C  of  this  subpart.) 

1926.757(d)  Erection  bridging.  (1)  Where  the  span  of  the  steel  joist  is 
equal  to  or  greater  than  the  span  shown  In  Tables  A  and  B.  the  following 
shall  apply: 

1 926.757(d)(1  )(i)  A  row  of  bolted  diagonal  erection  bridging  shall  be  in- 
stalled near  the  midspan  of  the  steel  joist; 

1926.757(d)(1)(H)  Hoisting  cables  shall  not  be  released  until  this  bolted 
diagonal  erection  bridging  is  installed  and  anchored;  and 

1926.757(d)(1)(iii)  No  more  than  one  employee  shall  be  allowed  on  these 
spans  until  all  other  bridging  is  installed  and  anchored. 

1926.757(d)(2)  Where  the  span  of  the  steel  Joist  is  over  60  feet  (18.3  m) 
through  100  feet  (30.5  m),  the  following  shall  apply: 

1926.757(d)(2)(i)  All  rows  of  bridging  shall  be  bolted  diagonal  bridging: 

1926.757(d)(2)(H)  Two  rows  of  bolted  diagonal  erection  bridging  shall  be 
installed  near  the  third  points  of  the  steel  joist: 

1926.757(d)(2)(iii)  Hoisting  cables  shall  not  be  released  until  this  bolted 
diagonal  erection  bridging  is  installed  and  anchored:  and 

1 926.7 57(d)(2)(iv)  No  more  than  two  employees  shall  be  allowed  on  these 
spans  until  all  other  bridging  is  installed  and  anchored. 

1926.757(d)(3)  Where  the  span  of  the  steel  joist  is  over  100  feet  (30.5  m) 
through  144  feet  (43.9  m).  the  following  shall  apply: 

1926.757(d)(3)(i)  All  rows  of  bridging  shall  be  bolted  diagonal  bridging; 

1926.757(d)(3)(H)  Hoisting  cables  shall  not  be  released  until  all  bridging 
is  installed  and  anchored;  and 

1926.757(d)(3)(iii)  No  more  than  two  employees  shall  be  allowed  on  these 
spans  until  all  bridging  is  installed  and  anchored. 

1926.757(d)(4)  For  steel  members  spanning  over  144  feet  (43.9  m),  the 
erection  methods  used  shall  be  in  accordance  with  §1926.756. 

1 926.757(d)(5)  Where  any  steel  joist  specified  in  paragraphs  (c)(2)  and  (d)(  1 ). 
(d)(2).  and  (d)(3)  of  this  section  is  a  bottom  chord  bearing  joist,  a  row  of  bolted 
diagonal  bridging  shall  be  provided  near  the  support(s).  This  bridging  shall 
be  installed  and  anchored  before  the  hoisting  cable(s)  is  released. 

1 926.757(d)(6)  When  bolted  diagonal  erection  bridging  is  required  by  this 
section,  the  following  shall  apply: 

1926.757(d)(6)(i)  The  bridging  shall  be  indicated  on  the  erection  drawing; 

1926.757(d)(6)(H)  The  erection  drawing  shall  be  the  exclusive  indicator 
of  the  proper  placement  of  this  bridging; 

1926.757(d)(6)(iii)  Shop- installed  bridging  clips,  or  functional  equivalents, 
shall  be  used  where  the  bridging  bolts  to  the  steel  joists; 

1926.757(d)(6)(iv)  When  two  pieces  of  bridging  are  attached  to  the  steel 
joist  by  a  common  bolt,  the  nut  that  secures  the  first  piece  of  bridging  shall 
not  be  removed  from  the  bolt  for  the  attachment  of  the  second;  and 

1926.757(d)(6)(v)  Bridging  attachments  shall  not  protrude  above  the  top 
chord  of  the  steel  joist. 


1926.757(e)  Landing  and  placing  loads.  (1)  During  the  construction  pe- 
riod, the  employer  placing  a  load  on  steel  joists  shall  ensure  that  the  load 
is  distributed  so  as  not  to  exceed  the  carrying  capacity  of  any  steel  joist. 

1926.757(e)(2)  Except  for  paragraph  (e)(4)  of  this  section,  no  construction 
loads  are  allowed  on  the  steel  joists  until  all  bridging  is  installed  and 
anchored  and  all  joist-bearing  ends  are  attached. 

1926.757(e)(3)  The  weight  of  a  bundle  of  joist  bridging  shall  not  exceed  a  total 
of  1 .000  pounds  (454  kg).  A  bundle  of  joist  bridging  shall  be  placed  on  a  mini- 
mum of  three  steel  joists  that  are  secured  at  one  end.  The  edge  of  the  bridging 
bundle  shall  be  positioned  within  1  foot  (.30  m)  of  the  secured  end. 

1926.757(e)(4)  No  bundle  of  decking  may  be  placed  on  steel  joists  until 
all  bridging  has  been  installed  and  anchored  and  all  joist  bearing  ends 
attached,  unless  all  of  the  following  conditions  are  met: 

1926.757(e)(4)(i)  The  employer  has  first  determined  from  a  qualified  per- 
son and  documented  in  a  site-specific  erection  plan  that  the  structure  or 
portion  of  the  structure  is  capable  of  supporting  the  load; 

1926.757(e)(4)(H)  The  bundle  of  decking  is  placed  on  a  minimum  of 
three  steel  joists: 

1926.757(e)(4)(iii)  The  joists  supporting  the  bundle  of  decking  are  at- 
tached at  both  ends; 

1926.757(e)(4)(iv)  At  least  one  row  of  bridging  is  installed  and  anchored; 

1 926.757(e)(4)(v)  The  total  weight  of  the  bundle  of  decking  does  not  exceed 
4.000  pounds  (1816  kg);  and 

1926.757(e)(4)(vi)  Placement  of  the  bundle  of  decking  shall  be  in  accor- 
dance with  paragraph  (e)(5)  of  this  section. 

1926.757(e)(5)  The  edge  of  the  construction  load  shall  be  placed  within 
1  foot  (.30  m)  of  the  bearing  surface  of  the  joist  end. 
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§1926.758  Systems-engineered  metal  buildings. 

1926.758(a)  All  of  the  requirements  of  this  subpart  apply  to  the  erec- 
tion of  systems-engineered  metal  buildings  except  §§1926.755  (column 
anchorage)  and  1926.757  (open  web  steel  joists). 

1926.758(b)  Each  structural  column  shall  be  anchored  by  a  minimum 
of  four  anchor  rods  (anchor  bolts). 

1 926.758(c)  Rigid  frames  shall  have  50  percent  of  their  bolts  or  the  num- 
ber of  bolts  specified  by  the  manufacturer  (whichever  is  greater)  installed 
and  tightened  on  both  sides  of  the  web  adjacent  to  each  flange  before  the 
hoisting  equipment  is  released. 

1926.758(d)  Construction  loads  shall  not  be  placed  on  any  structural 
steel  framework  unless  such  framework  is  safely  bolted,  welded  or 
otherwise  adequately  secured. 

1926.758(e)  In  girt  and  eave  strut-to-frame  connections,  when  girts  or 
eave  struts  share  common  connection  holes,  at  least  one  bolt  with  its 
wrench-tight  nut  shall  remain  connected  to  the  first  member  unless  a 
manufacturer-supplied,  field-attached  seat  or  similar  connection  device  is 
present  to  secure  the  first  member  so  that  the  girt  or  eave  strut  is  always 
secured  against  displacement. 

1 926.758(f)  Both  ends  of  all  steel  joists  or  cold-formed  joists  shall  be  fully 
bolted  and/or  welded  to  the  support  structure  before: 

1926.758(f)(1)  Releasing  the  hoisting  cables; 

1926.758(f)(2)  Allowing  an  employee  on  the  joists;  or 

1926.758(f)(3)  Allowing  any  construction  loads  on  the  joists. 

1926.758(g)  Purlins  and  girts  shall  not  be  used  as  an  anchorage  point 
for  a  fall  arrest  system  unless  written  approval  is  obtained  from  a  qual- 
ified person. 

1 926.758(h)  Purlins  may  only  be  used  as  a  walking/working  surface  when 
installing  safety  systems,  after  all  permanent  bridging  has  been  installed 
and  fall  protection  is  provided. 

1926.758(i)  Construction  loads  may  be  placed  only  within  a  zone  that  is 
within  8  feet  (2.5  m)  of  the  center -line  of  the  primary  support  member. 

[66  FR  5195,  Jan.  18.2001] 

§1926.759  Falling  object  protection. 

1926.759(a)  Securing  loose  items  aloft.  All  materials,  equipment, 
and  tools,  which  are  not  in  use  while  aloft,  shall  be  secured  against 
accidental  displacement. 
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1926.759(b)  {protection  from  Jailing  objects  other  than  materials  being 
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■tei  i  erection  unless  overhead  protection  In  the  employees  below  to  or 
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§1926.760  Fall  protection. 

1926.760(a)  General  requirements.  (1)  Except  .is  provided  by  paragraph 

(a)(3)  oi  Oils  so  in. ii. ,  ,n  b  employee  engaged  in  ■  ited  ere n  ai  ttvlty  who 

is  on  .i  walking/working  bid  bee  with  an  unprotet  ted  ilde  a  edge  more 

1 1 1. ii  i  15  feet  (4.6  m)  above  a  loWCI  level  shall  In-  protected  In un  l.ill  hazards 
In   guardrail  Systems,  safety   mi   systems,   prison. il   I. ill  -si   systems, 

positioning  device  systems  or  (all  restraint  systems. 

1926.760(a)(2)  Perimeter  sq/eqy  cables.  On  mulU  story  structures,  perlmi  ta 
safety  cables  shall  be  Installed  at  the  final  Interior  and  exterior  perimeters 

ol  the  Moors  .is  soon  as  the  metal  decking  has  been  Installed. 

1926.760(a)(3)  Connectors  and  employees  working  In  controlled  decking 
/ones  shall  In-  protected  from  tall  hazards  as  provided  In  paragraphs  (b) 
and  (c)  ol  this  section,  respei iiw i\ 

1926.760(b)  Connectors.  Each  connector  shall: 

1926.760(b)(1)  Be  protected  tn  accordance  with  paragraph  (a)(1)  of  this 
section  from  lall  hazards  of  more  than  two  stories  or  30  feet  (9. 1  m)  above 
a  lower  level,  whichever  Is  less: 

1926.760(b)(2)  Have  completed  connector  training  In  accordance  with 
§1926.761:  and 

1926.760(b)(3)  Be  provided,  at  heights  over  15  and  up  to  30  feet  above  a 
lower  level,  with  a  personal  fall  arrest  system,  positioning  device  system 
or  fall  restraint  system  and  wear  the  equipment  necessary  to  be  able  to  be 
tied  off:  or  be  provided  with  other  means  of  protection  from  fall  hazards  in 
accordance  with  paragraph  (a)(1)  of  this  section. 

1 926.760(c)  Controlled  Decking  Zone  (CDZ).  A  controlled  decking  zone  may 
be  established  in  that  area  of  the  structure  over  15  and  up  to  30  feet  above 
a  lower  level  where  metal  decking  is  initially  being  installed  and  forms  the 
leading  edge  of  a  work  area.  In  each  CDZ.  the  following  shall  apply: 

1926.760(c)(1)  Each  employee  working  at  the  leading  edge  in  a  CDZ  shall 
be  protected  from  fall  hazards  of  more  than  two  stories  or  30  feet  (9. 1  m). 
whichever  is  less. 

1926.760(c)(2)  Access  to  a  CDZ  shall  be  limited  to  only  those  employees 
engaged  in  leading  edge  work. 

1926.760(c)(3)  The  boundaries  of  a  CDZ  shall  be  designated  and  clearly 
marked.  The  CDZ  shall  not  be  more  than  90  feet  (27.4  m)  wide  and  90  (27.4 
m)  feet  deep  from  any  leading  edge.  The  CDZ  shall  be  marked  by  the  use 
of  control  lines  or  the  equivalent.  Examples  of  acceptable  procedures  for 
demarcating  CDZ's  can  be  found  in  Appendix  D  to  this  subpart. 

1 926.760(c)(4)  Each  employee  working  in  a  CDZ  shall  have  completed  CDZ 
training  in  accordance  with  §1926.761. 

1 926.760(c)(5)  Unsecured  decking  in  a  CDZ  shall  not  exceed  3.000  square 
feet  (914.4  m2). 

1926.760(c)(6)  Safety  deck  attachments  shall  be  performed  in  the  CDZ 
from  the  leading  edge  back  to  the  control  line  and  shall  have  at  least  two 
attachments  for  each  metal  decking  panel. 

1 926.760(c)(7)  Final  deck  attachments  and  installation  of  shear  connectors 
shall  not  be  performed  in  the  CDZ. 

1926.760(d)  Criteria  for  fall  protection  equipment.  (1)  Guardrail  sys- 
tems, safety  net  systems,  personal  fall  arrest  systems,  positioning  device 
systems  and  their  components  shall  conform  to  the  criteria  in  §1926.502 
(see  Appendix  G  to  this  subpart). 

1 926.760(d)(2)  Fall  arrest  system  components  shall  be  used  in  fall  restraint 
systems  and  shall  conform  to  the  criteria  in  §  1926.502  (see  Appendix  G).  Ei- 
ther body  belts  or  body  harnesses  shall  be  used  in  fall  restraint  systems. 

1926.760(d)(3)  Perimeter  safety  cables  shall  meet  the  criteria  for  guardrail 
systems  in  §1926.502  (see  Appendix  G). 

1926.760(e)  Custody  of  fall  protection.  Fall  protection  provided  by  the 
steel  erector  shall  remain  in  the  area  where  steel  erection  activity  has  been 
completed,  to  be  used  by  other  trades,  only  if  the  controlling  contractor  or 
its  authorized  representative: 

1926.760(e)(1)  Has  directed  the  steel  erector  to  leave  the  fall  protection 
in  place;  and 


1926.760(e)(2)  lias  inspn  ted  and  accepted  control  and  responsibility  ol 

tin-  till  pioii  1 1 piioi  to  authorizing  persona  othei  than  sti  • 

work  in  the  an  a 
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§1926.761  Training. 

Hie  following  provisions  supplement  the  requirements  ol  §1926.21  regarding 
the  hazards  addressed  In  this  subpart. 

1926.761(a)  Training  personnel.  Training  required  l>v  this  section  shall 
be  provided  by  a  qualified  personls] 

1926.761(b)  Fall  hazard  training.  The  employer  shall  provide  a  training 

program  foi    ill  employees  exposed  to  fall  hazards.  'I"he  program  shall  Include 

training  and  Instruction  in  the  following  are, is: 

1926.761(b)(1)  The  recognition  and  idcntilii  atiou  ol  I. ill  hazards  In  the 
work  area: 

1926.761(b)(2)  The  use  and  operation  of  guardrail  systems  (including 
perimeter  safety  cable  systems),  personal  fall  arrest  systems,  positioning 
device  systems,  fall  restraint  systems,  safety  net  systems,  and  other  pro- 
tection to  be  used; 

1926.761(b)(3)  The  correct  procedures  for  erecting,  maintaining,  disas- 
sembling, and  inspecting  the  fall  protection  systems  to  be  used; 

1926.761  (b)(4)  The  procedures  to  be  followed  to  prevent  falls  to  lower  levels 
and  through  or  into  holes  and  openings  In  walking/working  surfaces  and 
walls:  and 

1926.761(b)(5)  The  fall  protection  requirements  of  this  subpart. 

1926.761(c)  Special  training  programs.  In  addition  to  the  training  re- 
quired in  paragraphs  (a)  and  (b)  of  this  section,  the  employer  shall  provide 
special  training  to  employees  engaged  in  the  following  activities. 

1926.761(c)(1)  Multiple  lift  rigging  procedure.  The  employer  shall  ensure 
that  each  employee  who  performs  multiple  lift  rigging  has  been  provided 
training  in  the  following  areas: 

1926.761(cM1)0)The  nature  of  the  hazards  associated  with  multiple  lifts:  and 

1 926.761  (c)(1)(H)  The  proper  procedures  and  equipment  to  perform  multiple 
lifts  required  by  §1926. 753(e). 

1926.761(c)(2)  Connector  procedures.  The  employer  shall  ensure  that  each 
connector  has  been  provided  training  in  the  following  areas: 

1 926.76 1(c)(2)(i)  The  nature  of  the  hazards  associated  with  connecting;  and 

1 926.761  (c)(2)(H)  The  establishment,  access,  proper  connecting  techniques 
and  work  practices  required  by  §1926.756(c)  and  §1926.760(b). 

1926.761(c)(3)  Controlled  Decking  Zone  Procedures.  Where  CDZs  are  being 
used,  the  employer  shall  assure  that  each  employee  has  been  provided 
training  in  the  following  areas: 

1 926.761  (c)(3)(i)  The  nature  of  the  hazards  associated  with  work  within  a 
controlled  decking  zone:  and 

1926.761  (c)(3)(H)  The  establishment,  access,  proper  installation  techniques 
and  work  practices  required  by  §1926. 760(c)  and  §1926. 754(e). 
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Appendix  A  to  Subpart  R — 
Guidelines  for  Establishing  the  Components 
of  a  Site-specific  Erection  Plan:  Non-mandatory 
Guidelines  for  Complying  with  §1 926.752(e) 

(a)  General.  This  appendix  serves  as  a  guideline  to  assist  employers  who  elect 
to  develop  a  site-specific  erection  plan  in  accordance  with  §1926. 752(e)  with 
alternate  means  and  methods  to  provide  employee  protection  in  accordance 
with  §1926.752(e).  §1926. 753(c)(5).  §  1926.757(a)(4)  and  §  1926.757(e)(4). 

(b)  Development  of  a  site-specific  erection  plan.  Pre-construction 
conference(s)  and  site  inspectlon(s)  are  held  between  the  erector  and  the 
controlling  contractor,  and  others  such  as  the  project  engineer  and  fabri- 
cator before  the  start  of  steel  erection.  The  purpose  of  such  conference(s) 
is  to  develop  and  review  the  site-specific  erection  plan  that  will  meet  the 
requirements  of  this  section. 

(c)  Components  of  a  site-specific  erection  plan.  In  developing  a  site-spe- 
cific erection  plan,  a  steel  erector  considers  the  following  elements: 

( 1 )  The  sequence  of  erection  activity,  developed  in  coordination  with  the 
controlling  contractor,  that  includes  the  following: 
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(i)  Material  deliveries: 

(ii)  Material  staging  and  storage;  and 

(iii)  Coordination  with  other  trades  and  construction  activities. 

(2)  A  description  of  the  crane  and  derrick  selection  and  placement  pro- 
cedures, including  the  following: 

(i)  Site  preparation: 

(ii)  Path  for  overhead  loads;  and 

(iii)  Critical  lifts,  including  rigging  supplies  and  equipment. 

(3)  A  description  of  steel  erection  activities  and  procedures,  including 
the  following: 

(i)  Stability  considerations  requiring  temporary  bracing  and  guying; 

(ii)  Erection  bridging  terminus  point; 

(iii)  Anchor  rod  (anchor  bolt)  notifications  regarding  repair,  replacement 
and  modifications; 

(iv)  Columns  and  beams  (including  joists  and  purlins): 

(v)  Connections: 

(vi)  Decking:  and 

(vii)  Ornamental  and  miscellaneous  iron. 

(4)  A  description  of  the  fall  protection  procedures  that  will  be  used  to 
comply  with  §1926.760. 

(5)  A  description  of  the  procedures  that  will  be  used  to  comply  with 
§1926.759. 

(6)  A  description  of  the  special  procedures  required  for  hazardous  non 
routine  tasks. 


(7)  A  certification  for  each  employee  who  has  received  training  for  per- 
forming steel  erection  operations  as  required  by  §1926.761. 

(8)  A  list  of  the  qualified  and  competent  persons. 

(9)  A  description  of  the  procedures  that  will  be  utilized  in  the  event  of 
rescue  or  emergency  response. 

(d)  Other  plan  information.  The  plan: 

(1)  Includes  the  identification  of  the  site  and  project:  and 

(2)  Is  signed  and  dated  by  the  qualified  person(s)  responsible  for  its  prepa- 
ration and  modification. 

166  FR  5195.  Jan.  18.  2001] 

Appendix  B  to  Subpart  R — Acceptable  Test  Methods 
for  Testing  Slip-Resistance  of  Walking/Working 
Surfaces  (§1 926.754(c)(3)).  Non-mandatory  Guidelines 
for  Complying  with  §1 926.754(c)(3) 

The  following  references  provide  acceptable  test  methods  for  complying 
with  the  requirements  of  §1926.754(c)(3). 

•  Standard  Test  Method  for  Using  a  Portable  Inclineable  Articulated 
Strut  Slip  Tester  (P1ASTKASTM  F 1677-96) 

•  Standard  Test  Method  for  Using  a  Variable  Incidence  Tribometer 
(VIT)(ASTM  F 1679-96) 

(66  FR  5 1 95.  Jan.    1 8.  200 1 1 

Appendix  C  to  Subpart  R — Illustrations  of  Bridging 
Terminus  Points:  Non-mandatory  Guidelines  for 
Complying  with  §§1926.757(a)(10)  and  1926.757(c)(5) 

[66  FR  5195.  Jan.  18.  2001] 


LAGW/SHIELD 

OR  EMBEDDED  ANCHOR 


HORIZONTAL  BRIDGING 
TERMINUS  AT  WALL 


HORIZ.  BRDG. 


I    JL  JU~ 


HORIZONTAL  BRIDGING 
TERMINUS  AT  PANEL  WALL 


LAGW/SHIELD 

OR  EMBEDDED  ANCHOR 


HORIZONTAL  BRIDGING 
TERMINUS  AT  WALL 


nT 


HORIZONTAL  BRIDGING 
TERMINUS  AT 
STRUCTURAL  SHAPE 
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BOLTED 
CONNECTION 


TYP 


LAGW/SHIELD 

OR  EMBEDDED  ANCHOR 


HORIZONTAL  BRIDGING 
TERMINUS  AT  STRUCTURAL 
SHAPE  WITH  OPTIONAL 

X-BRIDGING" 


BOLTED  DIAGONAL  BRIDGING 
TERMINUS  AT  WALL 


BOLTED 
CONNECTION 


TYP. 


BOLTED 
CONNECTION 


LAGW/SHIELD 

OR  EMBEDDED  ANCHOR 


LAGW/SHIELD 

OR  EMBEDDED  ANCHOR 


BOLTED  DIAGONAL  BRIDGING 
TERMINUS  AT  WALL 


BOLTED  DIAGONAL  BRIDGING 
TERMINUS  AT  WALL 
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~\ 


TYP. 


JOISTS  PAIR  BRIDGING 
TERMINUS  POINT 


^,  LOOPED  AROUND 

horizVbrdg 

\                INDEPENDENT 

_V< TEMP  GUY 

-^\         CABLES 

/,  POSITIVE 
>       ANCHORAGE 

'         POINT 

JL 

POSITIVE    •~J\>S. 
ANCHORAGE^P 
POINT 

HORIZONTAL  BRIDGING 
TERMINUS  POINT 
SECURED  BY  TEMP. 
GUY  CABLES 


HORIZONTAL  TRUSS 
WEBBING 


TYP. 


JOISTS  PAIR  BRIDGING 
TERMINUS  POINT 
W/HORIZ.  TRUSS 


LOOPED  AROUND 
TOP  CHORD 


INDEPENDENT 
TEMP  GUY 
CABLES 


DIAGONAL  BRIDGING 
TERMINUS  POINT 
SECURED  BY  TEMP. 
GUY  CABLES 


Appendix  D  to  Subpart  R — 

Illustration  of  the  Use  of  Control  Lines  to  Demarcate 
Controlled  Decking  Zones  (CDZs):  Non-mandatory 
Guidelines  for  Complying  with  §1 926.760(c)(3) 

( 1 )  When  used  to  control  access  to  areas  where  leading  edge  and  initial 
securement  of  metal  deck  and  other  operations  connected  with  leading 
edge  work  are  taking  place,  the  controlled  decking  zone  (CDZ)  is  defined 
by  a  control  line  or  by  any  other  means  that  restricts  access. 

(i)  A  control  line  for  a  CDZ  is  erected  not  less  than  6  feet  (1.8  m)  nor  more 
than  90  feet  (27.4  m)  from  the  leading  edge. 

(ii)  Control  lines  extend  along  the  entire  length  of  the  unprotected  or  leading 
edge  and  are  approximately  parallel  to  the  unprotected  or  leading  edge. 

(ill)  Control  lines  are  connected  on  each  side  to  a  guardrail  system,  wall. 
stanchion  or  other  suitable  anchorage. 

(2)  Control  lines  consist  of  ropes,  wires,  tapes,  or  equivalent  materials, 
and  supporting  stanchions  as  follows: 

(i)  Each  line  is  rigged  and  supported  in  such  a  way  that  its  lowest  point 
(including  sag)  is  not  less  than  39  inches  (1.0  m)  from  the  walking/working 
surface  and  its  highest  point  is  not  more  than  45  inches  (1.3  m)  from  the 
walking/working  surface. 


(ii)  Each  line  has  a  minimum  breaking  strength  of  200  pounds  (90.8  kg). 
|66  FR  5195.  Jan.  18.  2001] 

Appendix  E  to  Subpart  R — Training:  Non-mandatory 
Guidelines  for  Complying  with  §1926.761 

The  training  requirements  of  §1926.761  will  be  deemed  to  have  been  met 
if  employees  have  completed  a  training  course  on  steel  erection,  including 
instruction  in  the  provisions  of  this  standard,  that  has  been  approved  by 
the  U.S.  Department  of  Labor  Bureau  of  Apprenticeship. 

[66  FR  5195,  Jan.  18.  2001] 

Appendix  F  to  Subpart  R — Perimeter  Columns: 
Non-Mandatory  Guidelines  for  Complying  with 
§1 926.756(e)  To  Protect  the  Unprotected  Side 
or  Edge  of  a  Walking/Working  Surface 

In  multi-story  structures,  when  holes  in  the  column  web  are  used  for  pe- 
rimeter safety  cables,  the  column  splice  must  be  placed  sufficiently  high 
so  as  not  to  interfere  with  any  attachments  to  the  column  necessary  for 
the  column  splice.  Column  splices  are  recommended  to  be  placed  at  every 
other  or  fourth  levels  as  design  allows.  Column  splices  at  third  levels  are 
detrimental  to  the  erection  process  and  should  be  avoided  if  possible. 

[66  FR  5195,  Jan.  18,  20011 
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Appendix  G  to  Subpart  R— §1926.502  (b)-(e) 
Fall  Protection  Systems  Criteria  and  Practices 

(hi  "Guardrail  systems."  (in.inii.nl  systems  and  theli  use  shall  comply 

wiih  the  following  pun Islona 

ID  Top  edge  hei^hi  c.i  top  rails,  01  equlvalenl  guardrail  system  members 
shall  be  13  Inches  (1  I  m)  plus  or  minus  3  Inches  (h  cm)  shove  the  walking/ 
working  level  When  conditions  warrant,  the  height  oJ  the  top  edge  may 

exceed  the  16  Inch  height,  provided  I  lie  guardrail  system  meets  .ill  i ill H  i 
mini. htS  paragraph  !1926.502(b)). 

Note:  When  employees  are  umh^  suiis,  the  top  edge  height  ol  the  top  rail. 
in  equlvalenl  member,  shall  i»-  Increased  an  amount  equal  in  the  height 

nt  the  suits. 

(2)  Mldrails,  screens,  mesh,  Intermediate  vertical  members,  or  equivalent 
Intermediate  structural  members  shall  be  Installed  between  the  top  edge 
of  the  guardrail  system  and  the  walking/ working  surface  when  there  Is  no 
wall  or  parapet  wall  at  least  21  Inches  (53  cm)  high. 

(i|  Mldrails.  when  used,  shall  be  installed  at  a  height  midway  between  the 
top  edge  of  the  guardrail  system  and  the  walking/working  level. 

(II)  Screens  and  mesh,  when  used,  shall  extend  from  the  top  rail  to  the  walking/ 
working  level  and  along  the  entire  opening  between  top  rail  supports. 

(Illl  Intermediate  members  (such  as  balusters),  when  used  between  posts, 
shall  be  not  more  than  19  Inches  (48  cm)  apart. 

(Iv)  Other  structural  members  (such  as  additional  mldrails  and  architectural 
panels)  shall  be  Installed  such  that  there  are  no  openings  In  the  guardrail 
system  that  are  more  than  19  inches  (.5  m)  wide. 

(3)  Guardrail  systems  shall  be  capable  of  withstanding,  without  failure,  a  force 
of  at  least  200  pounds  (890  N)  applied  within  2  inches  (5. 1  cm)  of  the  top  edge. 
In  any  outward  or  downward  direction,  at  any  point  along  the  top  edge. 

(4)  When  the  200  pound  (890  N)  test  load  specified  In  paragraph  (b)(3)  of 
this  section  (§1926.502)  is  applied  in  a  downward  direction,  the  top  edge 
of  the  guardrail  shall  not  deflect  to  a  height  less  than  39  inches  (1.0  m) 
above  the  walking/working  level.  Guardrail  system  components  selected 
and  constructed  in  accordance  with  the  appendix  B  to  subpart  M  of  this 
part  will  be  deemed  to  meet  this  requirement. 

(5)  Midrails.  screens,  mesh,  intermediate  vertical  members,  solid  panels,  and 
equivalent  structural  members  shall  be  capable  of  withstanding,  without 
failure,  a  force  of  at  least  150  pounds  (666  N)  applied  in  any  downward  or 
outward  direction  at  any  point  along  the  midrail  or  other  member. 

(6)  Guardrail  systems  shall  be  so  surfaced  as  to  prevent  injury  to  an  employee 
from  punctures  or  laceraUons.  and  to  prevent  snagging  of  clothing. 

(7)  The  ends  of  all  top  rails  and  midrails  shall  not  overhang  the  terminal  posts, 
except  where  such  overhang  does  not  constitute  a  projection  hazard. 

(8)  Steel  banding  and  plastic  banding  shall  not  be  used  as  top  rails  or 
midrails. 

(9)  Top  rails  and  midrails  shall  be  at  least  one-quarter  inch  (0.6  cm)  nom- 
inal diameter  or  thickness  to  prevent  cuts  and  lacerations.  If  wire  rope  is 
used  for  top  rails,  it  shall  be  flagged  at  not  more  than  6-foot  intervals  with 
high-visibility  material. 

(10)  When  guardrail  systems  are  used  at  hoisting  areas,  a  chain,  gate  or 
removable  guardrail  section  shall  be  placed  across  the  access  opening  be- 
tween guardrail  sections  when  hoisting  operations  are  not  taking  place. 

(11)  When  guardrail  systems  are  used  at  holes,  they  shall  be  erected  on  all 
unprotected  sides  or  edges  of  the  hole. 

(12)  When  guardrail  systems  are  used  around  holes  used  for  the  passage 
of  materials,  the  hole  shall  have  not  more  than  two  sides  provided  with 
removable  guardrail  sections  to  allow  the  passage  of  materials.  When  the 
hole  is  not  in  use.  it  shall  be  closed  over  with  a  cover,  or  a  guardrail  system 
shall  be  provided  along  all  unprotected  sides  or  edges. 

(13)  When  guardrail  systems  are  used  around  holes  which  are  used  as 
points  of  access  (such  as  ladderways).  they  shall  be  provided  with  a  gate, 
or  be  so  offset  that  a  person  cannot  walk  directly  into  the  hole. 

(14)  Guardrail  systems  used  on  ramps  and  runways  shall  be  erected  along 
each  unprotected  side  or  edge. 

( 1 5)  Manila,  plastic  or  synthetic  rope  being  used  for  top  rails  or  midrails  shall 
be  inspected  as  frequently  as  necessary  to  ensure  that  it  continues  to  meet 
the  strength  requirements  of  paragraph  (b)(3)  of  this  section  (§1926.502). 


(( I  Safety  net  systems.  Safety  net  systems  nici  iii.ii  use  shall  i  omply  with 
thi  following  provli  li 

III  Salelv   mi-,  shall  lie  Installed  .is  close  as  practicable  under  the  walking/ 

working  surfai  nm  whs  h  employees  an  working,  but  tai  no  cast  more  than  30 
i,  ■  i  I'M  mi  below  sin  h  level  when  nets  are  used  on  bridges,  the  potential  i.di 
an  '  bom  iii<-  wanting/working  surface  to  the  net  shall  be  unobstru  ted 

(2)  Safety  nets  sinii  extend  outward  from  the  outermost  projet  Hon  <,i  the 

work  sin  l.ii  ••  .is  follows: 


Vertical  distance  from 
working  level  to 
horizontal  plane  of  net 


Minimum  required  horizontal 

distance  of  outer  edge  of  net  from 

the  edge  of  the  working  surface 


Up  to  5  feet 

More  than  5  feet  up  to  10  feet. 
More  than  10  feet 


Hire, 

10  feet 
13  feet 


(3)  Safety  nets  shall  be  Installed  with  sufficient  clearance  under  them  to 
prevent  contact  with  the  surface  or  structures  below  when  subjected  to 
an  impact  force  equal  to  the  drop  test  specified  in  paragraph  (4)  of  this 
section  |§1926.502|. 

(4)  Safety  nets  and  their  installations  shall  be  capable  of  absorbing  an  Im- 
pact force  equal  to  that  produced  by  the  drop  test  specified  In  paragraph 
(c)(4)(i)  of  this  section  |§1926.502|. 

(1)  Except  as  provided  In  paragraph  (c)(4)(H)  of  this  section  (§1926.502). 
safety  nets  and  safety  net  installaUons  shall  be  drop- tested  at  the  Jobsite 
alter  initial  installation  and  before  being  used  as  a  fall  protection  system, 
whenever  relocated,  after  major  repair,  and  at  6-month  intervals  if  left  in 
one  place.  The  drop-test  shall  consist  of  a  400  pound  (180  kg)  bag  of  sand 
30  +  or  -  2  Inches  (76  +  or  -  5  cm)  in  diameter  dropped  into  the  net  from 
the  highest  walking/working  surface  at  which  employees  are  exposed  to  fall 
hazards,  but  not  from  less  than  42  inches  (1.1  m)  above  that  level. 

(ii)  When  the  employer  can  demonstrate  that  it  is  unreasonable  to  perform 
the  drop-test  required  by  paragraph  (c)(4)(i)  of  this  section  (§1926.502).  the 
employer  (or  a  designated  competent  person)  shall  certify  that  the  net  and 
net  installation  is  in  compliance  with  the  provisions  of  paragraphs  (c)(3)  and 
(c)(4)(i)  of  this  section  (§1926.502)  by  preparing  a  certification  record  prior 
to  uie  net  being  used  as  a  fall  protection  system.  The  certification  record 
must  include  an  identification  of  the  net  and  net  installaUon  for  which  the 
certification  record  is  being  prepared;  the  date  that  it  was  determined  that 
the  identified  net  and  net  installation  were  in  compliance  with  paragraph 
(c](3)  of  this  section  (§1926.502)  and  the  signature  of  the  person  making  the 
determination  and  certification.  The  most  recent  certification  record  for  each 
net  and  net  installation  shall  be  available  at  the  jobsite  for  inspection. 

(5)  Defective  nets  shall  not  be  used.  Safety  nets  shall  be  inspected  at  least 
once  a  week  for  wear,  damage,  and  other  deterioration.  Defective  components 
shall  be  removed  from  service.  Safety  nets  shall  also  be  inspected  after  any 
occurrence  which  could  affect  the  integrity  of  the  safety  net  system. 

(6)  Materials,  scrap  pieces,  equipment,  and  tools  which  have  fallen  into  the 
safety  net  shall  be  removed  as  soon  as  possible  from  the  net  and  at  least 
before  the  next  work  shift. 

(7)  The  maximum  size  of  each  safety  net  mesh  opening  shall  not  exceed  36 
square  inches  (230  cm)  nor  be  longer  than  6  inches  ( 1 5  cm)  on  any  side, 
and  the  opening,  measured  center-to-center  of  mesh  ropes  or  webbing,  shall 
not  be  longer  than  6  inches  (15  cm).  All  mesh  crossings  shall  be  secured  to 
prevent  enlargement  of  the  mesh  opening. 

(8)  Each  safety  net  (or  section  of  it)  shall  have  a  border  rope  for  webbing 
with  a  minimum  breaking  strength  of  5.000  pounds  (22.2  kN). 

(9)  Connections  between  safety  net  panels  shall  be  as  strong  as  integral  net 
components  and  shall  be  spaced  not  more  than  6  inches  (15  cm)  apart. 

(d)  "Personal/all  arrest  systems. "  Personal  fall  arrest  systems  and  their  use 
shall  comply  with  the  provisions  set  forth  below.  Effective  January  1 .  1998. 
body  belts  are  not  acceptable  as  part  of  a  personal  fall  arrest  system. 

NOTE:  The  use  of  a  body  belt  in  a  positioning  device  system  is  acceptable 
and  is  regulated  under  paragraph  (e)  of  this  section  (§1926.502). 

(1)  Connectors  shall  be  drop  forged,  pressed  or  formed  steel,  or  made  of 
equivalent  materials. 

(2)  Connectors  shall  have  a  corrosion-resistant  finish,  and  all  surfaces  and 
edges  shall  be  smooth  to  prevent  damage  to  interfacing  parts  of  the  system. 
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(3)  Dee-rings  and  snaphooks  shall  have  a  minimum  tensile  strength  of 
5.000  pounds  (22.2  kN). 

(4)  Dee-rings  and  snaphooks  shall  be  proof-tested  to  a  minimum  tensile 
load  of  3.600  pounds  (16  kN)  without  cracking,  breaking,  or  taking  per- 
manent deformation. 

(5)  Snaphooks  shall  be  sized  to  be  compatible  with  the  member  to  which 
they  are  connected  to  prevent  unintentional  disengagement  of  the  sna- 
phook  by  depression  of  the  snaphook  keeper  by  the  connected  mem- 
ber, or  shall  be  a  locking  type  snaphook  designed  and  used  to  prevent 
disengagement  of  the  snaphook  by  the  contact  of  the  snaphook  keeper 
by  the  connected  member.  Effective  January  1,  1998.  only  locking  type 
snaphooks  shall  be  used. 

(6)  Unless  the  snaphook  is  a  locking  type  and  designed  for  the  following 
connections,  snaphooks  shall  not  be  engaged: 

(i)  directly  to  webbing,  rope  or  wire  rope: 

(ii)  to  each  other; 

(iii)  to  a  dee-ring  to  which  another  snaphook  or  other  connector  is 
attached; 

(iv)  to  a  horizontal  lifeline;  or 

(v)  to  any  object  which  is  incompatibly  shaped  or  dimensioned  in  re- 
lation to  the  snaphook  such  that  unintentional  disengagement  could 
occur  by  the  connected  object  being  able  to  depress  the  snaphook 
keeper  and  release  itself. 

(7)  On  suspended  scaffolds  or  similar  work  platforms  with  horizontal 
lifelines  which  may  become  vertical  lifelines,  the  devices  used  to  connect 
to  a  horizontal  lifeline  shall  be  capable  of  locking  in  both  directions 
on  the  lifeline. 

(8)  Horizontal  lifelines  shall  be  designed,  installed,  and  used,  under  the 
supervision  of  a  qualified  person,  as  part  of  a  complete  personal  fall  arrest 
system,  which  maintains  a  safety  factor  of  at  least  two. 

(9)  Lanyards  and  vertical  lifelines  shall  have  a  minimum  breaking  strength 
of  5.000  pounds  (22.2  kN). 

(10)(i)  Except  as  provided  in  paragraph  (d)(10)(ii)  of  this  section 
[§1926.5021,  when  vertical  lifelines  are  used,  each  employee  shall  be 
attached  to  a  separate  lifeline. 

(ii)  During  the  construction  of  elevator  shafts,  two  employees  may  be  attached 
to  the  same  lifeline  in  the  hoistway.  provided  both  employees  are  working 
atop  a  false  car  that  is  equipped  with  guardrails;  the  strength  of  the  lifeline 
is  10.000  pounds  |5.000  pounds  per  employee  attached)  (44.4  kN);  and  all 
other  criteria  specified  in  this  paragraph  for  lifelines  have  been  met. 

(11)  Lifelines  shall  be  protected  against  being  cut  or  abraded. 

(12)  Self- retracting  lifelines  and  lanyards  which  automatically  limit  free 
fall  distance  to  2  feet  (0.61  m)  or  less  shall  be  capable  of  sustaining  a 
minimum  tensile  load  of  3.000  pounds  (13.3  kN)  applied  to  the  device 
with  the  lifeline  or  lanyard  in  the  fully  extended  position. 

(13)  Self- retracting  lifelines  and  lanyards  which  do  not  limit  free  fall 
distance  to  2  feet  (0.61  m)  or  less,  ripstitch  lanyards,  and  tearing  and 
deforming  lanyards  shall  be  capable  of  sustaining  a  minimum  tensile 
load  of  5,000  pounds  (22.2  kN)  applied  to  the  device  with  the  lifeline  or 
lanyard  in  the  fully  extended  position. 

(14)  Ropes  and  straps  (webbing)  used  in  lanyards,  lifelines,  and  strength 
components  of  body  belts  and  body  harnesses  shall  be  made  from  syn- 
thetic fibers. 

( 1 5)  Anchorages  used  for  attachment  of  personal  fall  arrest  equipment 
shall  be  independent  of  any  anchorage  being  used  to  support  or  suspend 
platforms  and  capable  of  supporting  at  least  5.000  pounds  (22.2  kN)  per 
employee  attached,  or  shall  be  designed,  installed,  and  used  as  follows: 

(i)  as  part  of  a  complete  personal  fall  arrest  system  which  maintains  a 
safety  factor  of  at  least  two;  and 

(ii)  under  the  supervision  of  a  qualified  person. 

(16)  Personal  fall  arrest  systems,  when  stopping  a  fall,  shall: 

(i)  limit  maximum  arresting  force  on  an  employee  to  900  pounds  (4  kN) 
when  used  with  a  body  belt: 

(ii)  limit  maximum  arresting  force  on  an  employee  to  1 .800  pounds  (8  kN) 
when  used  with  a  body  harness: 


(iii)  be  rigged  such  that  an  employee  can  neither  free  fall  more  than  6  feet 
(1.8  m),  nor  contact  any  lower  level; 

(iv)  bring  an  employee  to  a  complete  stop  and  limit  maximum  deceleration 
distance  an  employee  travels  to  3.5  feet  (1.07  m);  and. 

(v)  have  sufficient  strength  to  withstand  twice  the  potential  impact  energy 
of  an  employee  free  falling  a  distance  of  6  feet  (1.8  m).  or  the  free  fall 
distance  permitted  by  the  system,  whichever  is  less. 

NOTE:  If  the  personal  fall  arrest  system  meets  the  criteria  and  protocols 
contained  in  Appendix  C  to  subpart  M.  and  if  the  system  is  being  used  by 
an  employee  having  a  combined  person  and  tool  weight  of  less  than  310 
pounds  (140  kg),  the  system  will  be  considered  to  be  in  compliance  with 
the  provisions  of  paragraph  (d)(16)  of  this  section  [§1926.502).  If  the  system 
is  used  by  an  employee  having  a  combined  tool  and  body  weight  of  310 
pounds  (140  kg)  or  more,  then  the  employer  must  appropriately  modify  the 
criteria  and  protocols  of  the  Appendix  to  provide  proper  protection  for  such 
heavier  weights,  or  the  system  will  not  be  deemed  to  be  in  compliance  with 
the  requirements  of  paragraph  (d)(16)  of  this  section  (§1926.502). 

( 1 7)  The  attachment  point  of  the  body  belt  shall  be  located  in  the  center 
of  the  wearer's  back.  The  attachment  point  of  the  body  harness  shall  be 
located  in  the  center  of  the  wearer's  back  near  shoulder  level,  or  above 
the  wearer's  head. 

(18)  Body  belts,  harnesses,  and  components  shall  be  used  only  for  em- 
ployee protection  (as  part  of  a  personal  fall  arrest  system  or  positioning 
device  system)  and  not  to  hoist  materials. 

(19)  Personal  fall  arrest  systems  and  components  subjected  to  Impact 
loading  shall  be  immediately  removed  from  service  and  shall  not  be  used 
again  for  employee  protection  until  inspected  and  determined  by  a  com- 
petent person  to  be  undamaged  and  suitable  for  reuse. 

(20)  The  employer  shall  provide  for  prompt  rescue  of  employees  in  the  event 
of  a  fall  or  shall  assure  that  employees  are  able  to  rescue  themselves. 

(21)  Personal  fall  arrest  systems  shall  be  inspected  prior  to  each  use  for 
wear,  damage  and  other  deterioration,  and  defective  components  shall 
be  removed  from  service. 

(22)  Body  belts  shall  be  at  least  one  and  five-eighths  (1  5/8)  inches 
(4.1  cm)  wide. 

(23)  Personal  fall  arrest  systems  shall  not  be  attached  to  guardrail  sys- 
tems, nor  shall  they  be  attached  to  hoists  except  as  specified  in  other 
subparts  of  this  Part. 

(24)  When  a  personal  fall  arrest  system  is  used  at  hoist  areas,  it  shall  be 
rigged  to  allow  the  movement  of  the  employee  only  as  far  as  the  edge  of 
the  walking/working  surface. 

(e)  Positioning  device  systems.  Positioning  device  systems  and  their  use 
shall  conform  to  the  following  provisions: 

(1)  Positioning  devices  shall  be  rigged  such  that  an  employee  cannot  free 
fall  more  than  2  feet  (.9  m). 

(2)  Positioning  devices  shall  be  secured  to  an  anchorage  capable  of  sup- 
porting at  least  twice  the  potential  impact  load  of  an  employee's  fall  or 
3.000  pounds  (13.3  kN).  whichever  is  greater. 

(3)  Connectors  shall  be  drop  forged,  pressed  or  formed  steel,  or  made  of 
equivalent  materials. 

(4)  Connectors  shall  have  a  corrosion-resistant  finish,  and  all  surfaces 
and  edges  shall  be  smooth  to  prevent  damage  to  interfacing  parts  of 
this  system. 

(5)  Connecting  assemblies  shall  have  a  minimum  tensile  strength  of  5.000 
pounds  (22.2  kN) 

(6)  Dee-rings  and  snaphooks  shall  be  proof-tested  to  a  minimum  tensile 
load  of  3.600  pounds  (16  kN)  without  cracking,  breaking,  or  taking  per- 
manent deformation. 

(7)  Snaphooks  shall  be  sized  to  be  compatible  with  the  member  to  which  they 
are  connected  to  prevent  unintentional  disengagement  of  the  snaphook  by 
depression  of  the  snaphook  keeper  by  the  connected  member,  or  shall  be  a 
locking  type  snaphook  designed  and  used  to  prevent  disengagement  of  the 
snaphook  by  the  contact  of  the  snaphook  keeper  by  the  connected  member. 
As  of  January  1.  1998,  only  locking  type  snaphooks  shall  be  used. 

(8)  Unless  the  snaphook  is  a  locking  type  and  designed  for  the  following 
connections,  snaphooks  shall  not  be  engaged: 
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in  direct]]  i"  ■■  i  ropi 

(II)  In  each  other: 

hi  iii  .1  dee  iii  >u  in  wiiu  h  .11  ii  ill  hi  snaphook  in  otha  i  onne  hn  is  attached; 

ml  in  .i  1 1< ii i/imi.ii  lifeline;  <m  to  depress  the  snaphook  keepa  and  re 
lease  Itself. 

(v)  to  any  object  which  is  n»  oinpatihly  shaped  m  dlmeusl -il  In  relation  to  the 

Nii.ipluKik  such  i  hat  unintentional  disengagement  could  occui  by  the  connected 

nli|ccl  being  able  In  ilcpiess  the  snaphook  kccpci  anil  release  llsrll 

(9)  Positioning  device  systems  shall  be  Inspected  pita   to  each  use  for 

wear,  damage,  and  olliei  del  cru  nation,  and  defective  components  shall  bi 
removed  from  service. 

(10)  Body  bells,  harnesses,  and  components  shall  be  used  only  for  employee 
protection  (as  part  of  a  personal  fall  arrest  system  or  positioning  device 
system)  and  not  to  hoist  materials. 

|66  FR  5195.  Jan.  18.  2001| 

Appendix  H  to  Subpart  R — Double  Connections: 
Illustration  of  a  Clipped  End  Connection  and 
a  Staggered  Connection:  Non-Mandatory  Guidelines 
for  Complying  with  §  1926.756(c)(1) 


r-                                                                                                           > 

I 

J 

o 

8 

C     | 

= 

z 

z 

s 

EACH  BEAM  ANGLE 
—  IS  OFFSET  WITH  AN 
EXTRA  HOLE  IN 
THE  COLUMN  WEB 

STRUCTURAL 
CONNECTION 

g 

c 
S 
z 

i 

z 
3 

m 

TO  ALLOW  FOR 

SAFER  ERECTION 

BEAM 

\ 

BEAM 

-> 

Staggered  connections  are  connection  material  on  a  structural  member  In 
which  all  of  the  bolt  holes  In  the  common  member  web  are  not  shared  by 
the  two  Incoming  members  In  the  final  connection.  The  extra  hole  In  the 
column  web  allows  the  erector  to  maintain  at  least  a  one  bolt  connection 
at  all  times  while  making  the  double  connection. 

|66  FR  5195.  Jan.  18.  2001| 


Clipped  end  connections  are  connection  material  on  the  end  of  a  structural 
member  which  has  a  notch  at  the  bottom  and/or  top  to  allow  the  bolt(s)  of 
the  first  member  placed  on  the  opposite  side  of  the  central  member  to  re- 
main in  place.  The  notch(es)  fits  around  the  nut  or  bolt  head  of  the  opposing 
member  to  allow  the  second  member  to  be  bolted  up  without  removing  the 
bolt(s)  holding  the  first  member. 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards 
Act  (40  U.S.C.  333):  sees.  4.  6.  and  8  of  the  Occupational  Safety  and 
Health  Act  of  1970  (29  U.S.C.  653,  655,  657):  Secretary  of  Labors 
Orders  12-71  (36  FR8754).  8-76  (41  FR  25059).  9-83  (48  FR  35736). 
1-90  (55  FR  9033).  or  6-96  (62  FR  1 1 1),  as  applicable. 


§1926.800  Underground  construction. 

1926.800(a)  Scope  and  application.  (1)  This  section  applies  to  the  con- 
struction of  underground  tunnels,  shafts,  chambers,  and  passageways.  This 
section  also  applies  to  cut-and-cover  excavations  which  are  both  physically 
connected  to  ongoing  underground  construction  operations  within  the  scope 
of  this  section,  and  covered  in  such  a  manner  as  to  create  conditions  char- 
acteristic of  underground  construction. 

1926.800(a)(2)  This  section  does  not  apply  to  the  following: 

1 926.800(a)(2)(i)  Excavation  and  trenching  operations  covered  by  subpart 
P  of  this  part,  such  as  foundation  operations  for  above-ground  structures 
that  are  not  physically  connected  to  underground  construction  operations, 
and  surface  excavation;  nor 

1926.800(a)(2)(H)  Underground  electrical  transmission  and  distribution 
lines,  as  addressed  in  subpart  V  of  this  part. 

1 926.800(b)  Access  and  egress.  ( 1 )  The  employer  shall  provide  and  maintain 
safe  means  of  access  and  egress  to  all  work  stations. 

1926.800(b)(2)  The  employer  shall  provide  access  and  egress  in  such  a 
manner  that  employees  are  protected  from  being  struck  by  excavators, 
haulage  machines,  trains  and  other  mobile  equipment. 

1 926.800(b)(3)  The  employer  shall  control  access  to  all  openings  to  prevent 
unauthorized  entry  underground.  Unused  chutes,  manways.  or  other  open- 
ings shall  be  tightly  covered,  bulkheaded.  or  fenced  off.  and  shall  be  posted 
with  warning  signs  indicating  "Keep  Out"  or  similar  language.  Completed  or 
unused  sections  of  the  underground  facility  shall  be  barricaded. 

1926.800(c)  Check-in/check-out.  The  employer  shall  maintain  a  check- 
in/check-out  procedure  that  will  ensure  that  above-ground  personnel  can 
determine  an  accurate  count  of  the  number  of  persons  underground  in  the 
event  of  an  emergency.  However,  this  procedure  is  not  required  when  the 
construction  of  underground  facilities  designed  for  human  occupancy  has 
been  sufficiently  completed  so  that  the  permanent  environmental  controls 
are  effective,  and  when  the  remaining  construction  activity  will  not  cause 
any  environmental  hazard  or  structural  failure  within  the  facilities. 

1926.800(d)  Safety  instruction.  All  employees  shall  be  instructed  in  the 
recognition  and  avoidance  of  hazards  associated  with  underground  con- 
struction activities  including,  where  appropriate,  the  following  subjects: 

1926.800(d)(1)  Air  monitoring; 

1926.800(d)(2)  Ventilation; 

1926.800(d)(3)  Illumination; 

1926.800(d)(4)  Communications; 

1926.800(d)(5)  Flood  control; 

1926.800(d)(6)  Mechanical  equipment; 

1926.800(d)(7)  Personal  protective  equipment; 

1926.800(d)(8)  Explosives: 

1926.800(d)(9)  Fire  prevention  and  protection;  and 

1926.800(d)(10)  Emergency  procedures,  including  evacuation  plans  and 
check-in/check-out  systems. 

1926.800(e)  Notification.  (1)  Oncoming  shifts  shall  be  informed  of  any 
hazardous  occurrences  or  conditions  that  have  affected  or  might  affect 
employee  safety,  including  liberation  of  gas.  equipment  failures,  earth  or 
rock  slides,  cave-ins.  floodings.  fires  or  explosions. 

1 926.800(e)(2)  The  employer  shall  establish  and  maintain  direct  communic- 
ations for  coordination  of  activities  with  other  employers  whose  operations 
at  the  jobsite  affect  or  may  affect  the  safety  of  employees  underground. 

1926.800(f)  Communications.  (1)  When  natural  unassisted  voice  com- 
munication is  ineffective,  a  power-assisted  means  of  voice  communication 


shall  be  used  to  provide  communication  between  the  work  face,  the  bottom 
of  the  shaft,  and  the  surface. 

1 926.800(f)(2)  Two  effective  means  of  communication,  at  least  one  of  which 
shall  be  voice  communication,  shall  be  provided  in  all  shafts  which  are  be- 
ing developed  or  used  either  for  personnel  access  or  for  hoisting.  Additional 
requirements  for  hoist  operator  communication  are  contained  in  paragraph 
(t)(3)(xiv)  of  this  section. 

1 926.800(f)(3)  Powered  communication  systems  shall  operate  on  an  inde- 
pendent power  supply,  and  shall  be  installed  so  that  the  use  of  or  disruption 
of  any  one  phone  or  signal  location  will  not  disrupt  the  operation  of  the 
system  from  any  other  location. 

1926.800(f)(4)  Communication  systems  shall  be  tested  upon  initial  entry 
of  each  shift  to  the  underground,  and  as  often  as  necessary  at  later  times, 
to  ensure  that  they  are  in  working  order. 

1 926.800(f)(5)  Any  employee  working  alone  underground  in  a  hazardous 
location,  who  is  both  out  of  the  range  of  natural  unassisted  voice  commu- 
nication and  not  under  observation  by  other  persons,  shall  be  provided  with 
an  effective  means  of  obtaining  assistance  in  an  emergency. 

1 926.800(g)  Emergency  provisions— (1 )  Hoisting  capability.  When  a  shaft  is 
used  as  a  means  of  egress,  the  employer  shall  make  advance  arrangements 
for  power-assisted  hoisting  capability  to  be  readily  available  in  an  emergency, 
unless  the  regular  hoisting  means  can  continue  to  function  in  the  event  of  an 
electrical  power  failure  at  the  jobsite.  Such  hoisting  means  shall  be  designed 
so  that  the  load  hoist  drum  is  powered  in  both  directions  of  rotation  and  so 
that  the  brake  is  automatically  applied  upon  power  release  or  failure. 

1926.800(g)(2)  Self-rescuers.  The  employer  must  provide  self- rescuers  ap- 
proved by  the  National  Institute  for  Occupational  Safety  and  Health  under  42 
CFR  part  84.  The  respirators  must  be  immediately  available  to  all  employees 
at  work  stations  in  underground  areas  where  employees  might  be  trapped 
by  smoke  or  gas.  The  selection,  issuance,  use.  and  care  of  respirators  must 
be  in  accordance  with  29  CFR  1926.103. 

1 926.800(g)(3)  Designated  person.  At  least  one  designated  person  shall  be 
on  duty  above  ground  whenever  any  employee  is  working  underground. 
This  designated  person  shall  be  responsible  for  securing  immediate  aid  and 
keeping  an  accurate  count  of  employees  underground  in  case  of  emergency. 
The  designated  person  must  not  be  so  busy  with  other  responsibilities  that 
the  counting  function  is  encumbered. 

1926.800(g)(4)  Emergency  lighting.  Each  employee  underground  shall  have 
an  acceptable  portable  hand  lamp  or  cap  lamp  in  his  or  her  work  area  for 
emergency  use.  unless  natural  light  or  an  emergency  lighting  system  pro- 
vides adequate  illumination  for  escape. 

1926.800(g)(5)  Rescue  teams,  (i)  On  jobsites  where  25  or  more  employees 
work  underground  at  one  time,  the  employer  shall  provide  (or  make  ar- 
rangements in  advance  with  locally  available  rescue  services  to  provide)  at 
least  two  5-person  rescue  teams,  one  on  the  jobsite  or  within  one-half  hour 
travel  time  from  the  entry  point,  and  the  other  within  2  hours  travel  time. 

1 926.800(g)(5)(H)  On  jobsites  where  less  than  25  employees  work  under- 
ground at  one  time,  the  employer  shall  provide  (or  make  arrangements 
in  advance  with  locally  available  rescue  services  to  provide)  at  least  one 
5-person  rescue  team  to  be  either  on  the  jobsite  or  within  one-half  hour 
travel  time  from  the  entry  point. 

1926.800(g)(5)(iii)  Rescue  team  members  shall  be  qualified  in  rescue  proce- 
dures, the  use  and  limitations  of  breathing  apparatus,  and  the  use  of  firefighting 
equipment.  Qualifications  shall  be  reviewed  not  less  than  annually. 

1 926.800(g)(5)(iv)  On  jobsites  where  flammable  or  noxious  gases  are  encoun- 
tered or  anticipated  in  hazardous  quantities,  rescue  team  members  shall 
practice  donning  and  using  self-contained  breathing  apparatus  monthly. 

1 926.800(g)(5)(v)  The  employer  shall  ensure  that  rescue  teams  are  familiar 
with  conditions  at  the  jobsite. 

1 926.800(h)  Hazardous  classifications — (1 )  Potentially  gassy  operations. 
Underground  construction  operations  shall  be  classified  as  potentially  gassy 
if  either: 

1926.800(h)(1)(i)  Air  monitoring  discloses  10  percent  or  more  of  the  lower 
explosive  limit  for  methane  or  other  flammable  gases  measured  at  1 2  inches 
(304.8  mm)  ±0.25  inch  (6.35  mm)  from  the  roof,  face,  floor  or  walls  in  any 
underground  work  area  for  more  than  a  24-hour  period:  or 
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1926. 800(h)(1)(H)  The  hlstorj  "i  the  geographli  al  area  <<i  geologk  al  foi 

m.it inn  1 1 ii iii .iiis  1 1 1. 1 1  111  percent  "i  more  "i  the  lowo  explosive  limit  i"i 
methane  "i  othn  ilaniinablc  gases  is  likely  i"  be  encountered  In  such 
mull  1  ground  operation! 

1926.800(h)(2)  Qassy  operuttonB.  Underground  construction  operatlona 
shall  in-  classified  .is  gassv  11 

1926.800(h)(2)(i)  Air  monitoring  discloses  10  percent  01  more  ol  Ihc  lower 
explosive  limit  Ibr  methane  or  Other  llammable  gases  measured  at   1 2  melies 

(30-4. h  mmi  *o  :'.'.•>  Inch  itv:!.r>  mm)  from  the  roof,  Face,  flora  01  walla  m  any 
underground  work  area  for  three  consecutive  days;  >>i 

1926.800(h)(2)(ii)  There  has  been  an  Ignition  "I  methane  or  ol  oilier  flam- 

mable  cases  emanating  from  the  strata  that  bidli  ates  the  presence  ol  such 

gases;  at 

i926.800(h)(2)(iii)  The  underground  construction  operation  is  both  con- 
nected  to  an  underground  work  area  which  is  currently  classified  as  gassy 
and  Is  also  subject  to  a  continuous  course  ol  all  nnit.ii g  the  flammable 

gas  concentration. 

1926.800(h)(3)  DedasstflcatlOTi  to  ix>t<  nttaBy  gassy  operations.  Underground 
construction  gassy  operations  may  be  declassified  to  Potentially  Gassy  when 
.111  monitoring  results  remain  under  10  percent  of  the  lower  explosive  limit 

for  methane  or  other  Dammable  gases  for  three  consecutive  days. 

1926.800(i)  Gassy  operations-additional  requirements.  (1)  Only  ac- 
ceptable equipment,  maintained  in  suitable  condition,  shall  be  used  in 

gassy  operations. 

1926.800(i)(2)  Mobile  dlesel-powered  equipment  used  in  gassy  operations 
shall  be  either  approved  in  accordance  with  the  requirements  of  30  CFR 
part  36  (formerly  Schedule  3 1 )  by  MSHA.  or  shall  be  demonstrated  by  the 
employer  to  be  fully  equivalent  to  such  MSHA-approved  equipment,  and 
shall  be  operated  in  accordance  with  that  part. 

1926.800(0(3)  Each  entrance  to  a  gassy  operation  shall  be  prominently 
posted  with  signs  notifying  all  entrants  of  the  gassy  classification. 

1926.800(0(4)  Smoking  shall  be  prohibited  in  all  gassy  operations  and  the 
employer  shall  be  responsible  for  collecting  all  personal  sources  of  ignition. 
such  as  matches  and  lighters,  from  all  persons  entering  a  gassy  operation. 

1926.800(0(5)  A  fire  watch  as  described  in  §  1926.352(e)  shall  be  maintained 
when  hot  work  is  performed. 

1926.800(i)(6)  Once  an  operation  has  met  the  criteria  in  paragraph  (h)(2) 
warranting  classification  as  gassy,  all  operations  in  the  affected  area,  except 
the  following,  shall  be  discontinued  until  the  operation  either  is  in  compli- 
ance with  all  of  the  gassy  operation  requirements  or  has  been  declassified 
in  accordance  with  paragraph  (h)(3)  of  this  section: 

1 926.800(i)(6)(i)  Operations  related  to  the  control  of  the  gas  concentration; 

1926.800(i)(6)(ii)  Installation  of  new  equipment,  or  conversion  of  existing 
equipment,  to  comply  with  this  paragraph  (i);  and 

1926.800(i)(6)(iii)  Installation  of  above-ground  controls  for  reversing  the 
air  flow. 

1926.800(j)  Air  quality  and  monitoring — (1)  General.  Air  quality  limits 
and  control  requirements  for  construction  are  found  in  §1926.55.  except 
as  modified  by  this  section. 

1 926.800(j)(1  )(0(A)  The  employer  shall  assign  a  competent  person  who  shall 
perform  all  air  monitoring  required  by  this  section. 

1926.800(j)(1)(i)(B)  Where  this  paragraph  requires  monitoring  of  airborne 
contaminants  "as  often  as  necessary."  the  competent  person  shall  make 
a  reasonable  determination  as  to  which  substances  to  monitor  and  how 
frequently  to  monitor,  considering  at  least  the  following  factors: 

1926.8O0(0(1)(i)(B)(7)  Location  of  jobsite:  Proximity  to  fuel  tanks,  sewers, 
gas  lines,  old  landfills,  coal  deposits,  and  swamps; 

1 926.800(0(1  )(i)(B)(2)  Geology:  Geological  studies  of  the  jobsite,  particularly 
involving  the  soil  type  and  its  permeability; 

1 926.800(0(1  )(i)(B)(3)  History:  Presence  of  air  contaminants  in  nearby  job- 
sites,  changes  in  levels  of  substances  monitored  on  the  prior  shift:  and 

1926.800(j)(1)(i)(B)(4)  Work  practices  and  jobsite  conditions:  The  use  of 
diesel  engines,  use  of  explosives,  use  of  fuel  gas.  volume  and  flow  of  venti- 
lation. \isible  atmospheric  conditions,  decompression  of  the  atmosphere, 
welding,  cutting  and  hot  work,  and  employees'  physical  reactions  to  work- 
ing underground. 


i926.800(j)(i)(ii)(A)  The  atmosphere  In  ill  underground  work  arras  shall 
d  ,    ,,11. 1,  ,-,  necessary  to  assure  thai  ii»-  atmosphere  at  normal 
atmospherli  pressure  t  ontaJna  al  least  19  r>  pen  enl  oxygen  and  no  more 
than  22  pen  enl  oxygen 

i926.800(j)(i)(ii)(B)  lists  lor  oxvgen  content  shall  i.e  made  before  teats  for 
an  contaminants 

1 926.800(0(1  )(iii)(A)  The  atmosphere  In  all  underground  work  areas  shall 
be  tested  quantitatively  foi  carbon  monoxide,  nitrogen  dioxide,  hydrogen 

Sulfide,  .mil  Other  toxic  gases,  dusts,  vapors,  mists,  and  fumes  .is  often 

as  necessary  to  ensure  that  the  permissible  exposure  limits  prescribed  in 
§1926.55  are  not  exceeded. 

1 926.800(j)(1  )(iii)(B)  The  atmosphere  in  all  underground  work  areas  shall 
be  tested  quantitatively  loi  methane  anil  oilier  llammable  gas,  ^.  as  old  n 
as  necessary  to  determine: 

1926.800(j)(1)(in)(8)(T)  Whether  action  Is  to  tie  taken  under  paragraphs 
M)(l)(vll).  (villi,  and  (lx).  of  this  section:  and 

1926.800(j)(1)(iii)(B)(2)  Whether  an  operation  is  to  be  classified  potentially 
gassy  or  gassy  under  paragraph  (h)  of  this  section. 

1926.800(j)(1)(iii)(C)  If  diesel-engine  or  gasoline-engine  driven  ventilating 
fans  or  compressors  are  used,  an  initial  test  shall  be  made  of  the  inlet  air 
of  the  fan  or  compressor,  with  the  engines  operating,  to  ensure  that  the  air 
supply  is  not  contaminated  by  engine  exhaust. 

1 926.800(0(1  )(iii)(D)  Testing  shall  be  performed  as  often  as  necessary  to  ensure 
that  the  ventilation  requirements  of  paragraph  (k)  of  this  section  are  met . 

1 926.800(0(1  )(iv)  When  rapid  excavation  machines  are  used,  a  continuous 
flammable  gas  monitor  shall  be  operated  at  the  face  with  the  sensorfs)  placed 
as  high  and  close  to  the  front  of  the  machine's  cutter  head  as  practicable. 

1 926.800(j)(1  )(v)(A)  Whenever  air  monitoring  indicates  the  presence  of 
5  ppm  or  more  of  hydrogen  sulfide,  a  test  shall  be  conducted  in  the  af- 
fected underground  work  area(s).  at  least  at  the  beginning  and  midpoint  of 
each  shift,  until  the  concentration  of  hydrogen  sulfide  has  been  less  than 
5  ppm  for  3  consecutive  days. 

1926.800(j)(1)(v)(B)  Whenever  hydrogen  sulfide  is  detected  in  an  amount 
exceeding  10  ppm.  a  continuous  sampling  and  indicating  hydrogen  sulfide 
monitor  shall  be  used  to  monitor  the  affected  work  area. 

1 926.800(0(1  )(v)(C)  Employees  shall  be  informed  when  a  concentration  of 
1 0  ppm  hydrogen  sulfide  is  exceeded. 

1 926.800(0(1  )(v)(D)  The  continuous  sampling  and  indicating  hydrogen 
sulfide  monitor  shall  be  designed,  installed,  and  maintained  to  provide  a 
visual  and  aural  alarm  when  the  hydrogen  sulfide  concentration  reaches 
20  ppm  to  signal  Uiat  additional  measures,  such  as  respirator  use.  increased 
ventilation,  or  evacuation,  might  be  necessary  to  maintain  hydrogen  sulfide 
exposure  below  the  permissible  exposure  limit. 

1 926.800(0(1  )(v0  When  the  competent  person  determines,  on  the  basis  of 
air  monitoring  results  or  other  information,  that  air  contaminants  may  be 
present  in  sufficient  quantity  to  be  dangerous  to  life,  the  employer  shall: 

1926.800(J)(1)(vi)(A)  Prominently  post  a  notice  at  all  entrances  to  the  under- 
ground jobsite  to  inform  all  entrants  of  the  hazardous  condition;  and 

1 926.800(0(1  )(vi)(B)  Ensure  that  the  necessary  precautions  are  taken. 

1 926.800(j)(1  )(vii)  Whenever  five  percent  or  more  of  the  lower  explosive  limit 
for  methane  or  other  flammable  gases  is  detected  in  any  underground  work 
area(s)  or  in  the  air  return,  steps  shall  be  taken  to  increase  ventilation  air 
volume  or  otherwise  control  the  gas  concentration,  unless  the  employer  is 
operating  in  accordance  with  the  potentially  gassy  or  gassy  operation  require- 
ments. Such  additional  ventilation  controls  may  be  discontinued  when  gas 
concentrations  are  reduced  below  five  percent  of  the  lower  explosive  limit, 
but  shall  be  reinstituted  whenever  the  five  percent  level  is  exceeded. 

1 926 .800(0(  1  )(vi  i  i)  Whenever  1 0  percent  or  more  of  the  lower  explosive  limit 
for  methane  or  other  flammable  gases  is  detected  in  the  vicinity  of  weld- 
ing, cutting,  or  other  hot  work,  such  work  shall  be  suspended  until  the 
concentration  of  such  flammable  gas  is  reduced  to  less  than  10  percent  of 
the  lower  explosive  limit. 

1926.800(j)(1)(ix)  Whenever  20  percent  or  more  of  the  lower  explosive  limit 
for  methane  or  other  flammable  gases  is  detected  in  any  underground  work 
area(s)  or  in  the  air  return: 

1 926.800(j)(1  )(ix)(A)  All  employees,  except  those  necessary  to  eliminate  the  haz- 
ard, shall  be  immediately  withdrawn  to  a  safe  location  above  ground:  and 
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1926.800(j)(1)(ix)(B)  Electrical  power,  except  for  acceptable  pumping  and 
ventilation  equipment,  shall  be  cut  off  to  the  area  endangered  by  the 
flammable  gas  until  the  concentration  of  such  gas  is  reduced  to  less  than 
20  percent  of  the  lower  explosive  limit. 

1 926.800(j)(2)  Additional  monitoring  for  potentially  gassy  and  gassy 
operations.  Operations  which  meet  the  criteria  for  potentially  gassy  and 
gassy  operations  set  forth  in  paragraph  (h)  of  this  section  shall  be  subject 
to  the  additional  monitoring  requirements  of  this  paragraph. 

1926.800(j)(2)(i)  A  test  for  oxygen  content  shall  be  conducted  in  the  af- 
fected underground  work  areas  and  work  areas  immediately  adjacent  to 
such  areas  at  least  at  the  beginning  and  midpoint  of  each  shift. 

1 926.800(j)(2)(i i)  When  using  rapid  excavation  machines,  continuous  au- 
tomatic flammable  gas  monitoring  equipment  shall  be  used  to  monitor  the 
air  at  the  heading,  on  the  rib.  and  in  the  return  air  duct.  The  continuous 
monitor  shall  signal  the  heading,  and  shut  down  electric  power  in  the 
affected  underground  work  area,  except  for  acceptable  pumping  and 
ventilation  equipment,  when  20  percent  or  more  of  the  lower  explosive 
limit  for  methane  or  other  flammable  gases  is  encountered. 

1 926.800(j)(2)(iii)  A  manual  flammable  gas  monitor  shall  be  used  as  needed, 
but  at  least  at  the  beginning  and  midpoint  of  each  shift,  to  ensure  that  the 
limits  prescribed  in  paragraphs  (h)  and  (j)  are  not  exceeded.  In  addition,  a 
manual  electrical  shut  down  control  shall  be  provided  near  the  heading. 

1926.800(j)(2)(iv)  Local  gas  tests  shall  be  made  prior  to  and  continuously 
during  any  welding,  cutting,  or  other  hot  work. 

1926.800(j)(2)(v)  In  underground  operations  driven  by  drill-and-blast 
methods,  the  air  in  the  affected  area  shall  be  tested  for  flammable  gas 
prior  to  re-entry  after  blasting,  and  continuously  when  employees  are 
working  underground. 

1 926.800(j)(3)  Recordkeeping.  A  record  of  all  air  quality  tests  shall  be 
maintained  above  ground  at  the  worksite  and  be  made  available  to  the 
Secretary  of  Labor  upon  request.  The  record  shall  include  the  location, 
date,  time,  substance  and  amount  monitored.  Records  of  exposures  to 
toxic  substances  shall  be  retained  in  accordance  with  §1910.20  of  this 
chapter.  All  other  air  quality  test  records  shall  be  retained  until  com- 
pletion of  the  project. 

1926.800(k)  Ventilation.  (1)(i)  Fresh  air  shall  be  supplied  to  all  under- 
ground work  areas  in  sufficient  quantities  to  prevent  dangerous  or  harmful 
accumulation  of  dusts,  fumes,  mists,  vapors  or  gases. 

1926.800(k)(1)(ii)  Mechanical  ventilation  shall  be  provided  in  all  un- 
derground work  areas  except  when  the  employer  can  demonstrate  that 
natural  ventilation  provides  the  necessary  air  quality  through  sufficient 
air  volume  and  air  flow. 

1926.800(k)(2)  A  minimum  of  200  cubic  feet  (5.7  m3)  of  fresh  air  per 
minute  shall  be  supplied  for  each  employee  underground. 

1 926.800(k)(3)  The  linear  velocity  of  air  flow  in  the  tunnel  bore,  in  shafts, 
and  in  all  other  underground  work  areas  shall  be  at  least  30  feet  (9. 15  m) 
per  minute  where  blasting  or  rock  drilling  is  conducted,  or  where  other 
conditions  likely  to  produce  dust,  fumes,  mists,  vapors,  or  gases  in  harm- 
ful or  explosive  quantities  are  present. 

1926.S00(k)(4)  The  direction  of  mechanical  air  flow  shall  be  reversible. 

1926.800(k)(5)  Following  blasting,  ventilation  systems  shall  exhaust 
smoke  and  fumes  to  the  outside  atmosphere  before  work  is  resumed  in 
affected  areas. 

1 926.800(k)(6)  Ventilation  doors  shall  be  designed  and  installed  so  that  they 
remain  closed  when  in  use,  regardless  of  the  direction  of  the  air  flow. 

1926.800(k)(7)  When  ventilation  has  been  reduced  to  the  extent  that 
hazardous  levels  of  methane  or  flammable  gas  may  have  accumulated,  a 
competent  person  shall  test  all  affected  areas  after  ventilation  has  been 
restored  and  shall  determine  whether  the  atmosphere  is  within  flammable 
limits  before  any  power,  other  than  for  acceptable  equipment,  is  restored 
or  work  is  resumed. 

1926.800(k)(8)  Whenever  the  ventilation  system  has  been  shut  down 
with  all  employees  out  of  the  underground  area,  only  competent  persons 
authorized  to  test  for  air  contaminants  shall  be  allowed  underground 
until  the  ventilation  has  been  restored  and  all  affected  areas  have  been 
tested  for  air  contaminants  and  declared  safe. 

1926.800(k)(9)  When  drilling  rock  or  concrete,  appropriate  dust  control 
measures  shall  be  taken  to  maintain  dust  levels  within  limits  set  in 


§  1926.55.  Such  measures  may  include,  but  are  not  limited  to.  wet  drilling. 
the  use  of  vacuum  collectors,  and  water  mix  spray  systems. 

1926.800(k)(10)(i)  Internal  combustion  engines,  except  diesel-powered 
engines  on  mobile  equipment,  are  prohibited  underground. 

1926.800(k)(10)(ii)  Mobile  diesel-powered  equipment  used  underground 
in  atmospheres  other  than  gassy  operations  shall  be  either  approved 
by  MSHA  in  accordance  with  the  provisions  of  30  CFR  part  32  (for- 
merly Schedule  24).  or  shall  be  demonstrated  by  the  employer  to  be  fully 
equivalent  to  such  MSHA-approved  equipment,  and  shall  be  operated 
in  accordance  with  that  part.  (Each  brake  horsepower  of  a  diesel  engine 
requires  at  least  100  cubic  feet  (28.32  m3  )  of  air  per  minute  for  suitable 
operation  in  addition  to  the  air  requirements  for  personnel.  Some  engines 
may  require  a  greater  amount  of  air  to  ensure  that  the  allowable  levels  of 
carbon  monoxide,  nitric  oxide,  and  nitrogen  dioxide  are  not  exceeded.) 

1926.800(k)(1 1)  Potentially  gassy  or  gassy  operations  shall  have  venti- 
lation systems  installed  which  shall: 

1926.800(k)(11)(i)  Be  constructed  of  fire-resistant  materials;  and 

1926.800(k)(11)(ii)  Have  acceptable  electrical  systems,  including  fan 
motors. 

1 926.800(k)(  1 2)  Gassy  operations  shall  be  provided  with  controls  located 
above  ground  for  reversing  the  air  flow  of  ventilation  systems. 

1 926.800(k)(  1 3)  In  potentially  gassy  or  gassy  operations,  wherever  mine- 
type  ventilation  systems  using  an  offset  main  fan  installed  on  the  surface 
are  used,  they  shall  be  equipped  with  explosion-doors  or  a  weak-wall  hav- 
ing an  area  at  least  equivalent  to  the  cross-sectional  area  of  the  airway. 

1926.800(1)  Illumination.  (1)  Illumination  requirements  applicable  to 
underground  construction  operations  are  found  in  Table  D-3  of  §1926.56 
of  this  part. 

1926.800(l)(2)  Only  acceptable  portable  lighting  equipment  shall  be 
used  within  50  feet  (15.24  m)  of  any  underground  heading  during 
explosives  handling. 

1926.800(m)  Fire  prevention  and  control.  Fire  prevention  and  pro- 
tection requirements  applicable  to  underground  construction  operations 
are  found  in  subpart  F  of  this  part,  except  as  modified  by  the  following 
additional  standards. 

1926.800(m)(1)  Open  flames  and  fires  are  prohibited  in  all  underground 
construction  operations  except  as  permitted  for  welding,  cutting  and  other 
hot  work  operations  in  paragraph  (n)  of  this  section. 

1926.800(m)(2)(i)  Smoking  may  be  allowed  only  in  areas  free  of  fire  and 
explosion  hazards. 

1926.800(m)(2)(ii)  Readily  visible  signs  prohibiting  smoking  and  open 
flames  shall  be  posted  in  areas  having  fire  or  explosion  hazards. 

1926.800(m)(3)  The  employer  may  store  underground  no  more  than  a 
24-hour  supply  of  diesel  fuel  for  the  underground  equipment  used  at 
the  worksite. 

1926.800(m)(4)  The  piping  of  diesel  fuel  from  the  surface  to  an  under- 
ground location  is  permitted  only  if: 

1 926.800(m)(4)(i)  Diesel  fuel  is  contained  at  the  surface  in  a  tank  whose 
maximum  capacity  is  no  more  than  the  amount  of  fuel  required  to  sup- 
ply for  a  24-hour  period  the  equipment  serviced  by  the  underground 
fueling  station;  and 

1926.800(m)(4)(ii)  The  surface  tank  is  connected  to  the  underground 
fueling  station  by  an  acceptable  pipe  or  hose  system  that  is  controlled  at 
the  surface  by  a  valve,  and  at  the  shaft  bottom  by  a  hose  nozzle;  and 

1926.800(m)(4)(iii)  The  pipe  is  empty  at  all  times  except  when  trans- 
ferring diesel  fuel  from  the  surface  tank  to  a  piece  of  equipment  in  use 
underground;  and 

1926.800(m)(4)(iv)  Hoisting  operations  in  the  shaft  are  suspended  dur- 
ing refueling  operations  if  the  supply  piping  in  the  shaft  is  not  protected 
from  damage. 

1926.800(m)(5)(i)  Gasoline  shall  not  be  carried,  stored,  or  used  un- 
derground. 

1926.800(m)(5)(ii)  Acetylene,  liquefied  petroleum  gas.  and  Methylacetylene 
Propadiene  Stabilized  gas  may  be  used  underground  only  for  welding, 
cutting  and  other  hot  work,  and  only  in  accordance  with  subpart  J  of  this 
part,  and  paragraphs  (j),  (k).  (m).  and  (n)  of  this  section. 
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Subpart  S — Underground  Construction,  Caissons,  Cofferdams  and  Compressed  Air 


1926.800(m)(6)()ll.  grease .1  .ll.s.i  fuel  si. mil  hii-Iiiu ml  shall be  kept 

111  llnlllh   si -a  led .illnls  111  lilc    I.  slsl.uil  .111  ..s  .11   Ir.isl     II  III  l.-.-l  I'll     I  till) 

1 1  mil  underground  explosive  magazlnee,  and  at  leaal  LOO  feet  (30  18m)  from 
si i. mi  si. i mi H is  and ateeph.  Inclined  passageways  Storage  areas  shall  I 
sin.  ii  nil  in  .  iik.-.  I  s.i  ih.  1 1  the  contents  ol  ruptured  oi  overtui  tied  containers 

will  mil  Mow  Imiii  ilir  storage  area. 

i926.800(m)(7)  Flammable  oi  combustible  materials  shall  imi  i»-  stored 
above  ground  within  100  feet  (30.48m)  of  any  access  opening  to  any  unda 
ground  operation  Where  ihis  is  noi  i. -.isible  because  ol  space  Umltatlona 
,ii  the  |obslte,  such  materials  may  be  located  within  iii<'  100-foot  limit, 

provided  that 

1926.800(m)(7)(i)  They  are  located  as  far  as  practicable  from  the  opening;  and 

1926.800(m)(7)(li)  Either  a  Ilre-resistant  barrier  of  not  less  than  one-houi  ut 
Ing  is  placed  between  the  stored  material  and  the  opening,  oi  additional  pre- 
.  .him. ins  are  taken  which  will  protect  the  materials  from  Ignition  sources. 

1926.800(m)(8)  Fire  resistant  hydraulic  fluids  shall  be  used  in  hydrau- 
lii  ally  actuated  underground  machinery  and  equipment  unless  such 
equipment  Is  protected  by  a  lire  suppression  system  or  by  multi-purpose 
fire  extinguisher(s)  rated  at  of  sufficient  capacity  for  the  type  and  size  of 
hydraulic  equipment  Involved,  but  rated  at  least  4A:40B:C. 

1 926.800(m)(9)(i)  Electrical  installations  In  underground  areas  where  oil. 
grease,  or  diesel  fuel  are  stored  shall  be  used  only  for  lighting  fixtures. 

1926.800(m)(9)(ii)  Lighting  fixtures  in  storage  areas,  or  within  25  feet 
(7.62  m)  of  underground  areas  where  oil.  grease,  or  diesel  fuel  are  stored, 
shall  be  approved  for  Class  I.  Division  2  locations.  In  accordance  with 
subpart  K  of  this  part. 

1926.800(m)(10)  Leaks  and  spills  of  flammable  or  combustible  fluids  shall 
be  cleaned  up  immediately. 

1926.800(m)(11)  A  fire  extinguisher  of  at  least  4A:40B:C  rating  or  other 
equivalent  extinguishing  means  shall  be  provided  at  the  head  pulley  and 
at  the  tall  pulley  of  underground  belt  conveyors. 

1926.800(m)(12)  Any  structure  located  underground  or  within  100  feet 
(30.48m)  of  an  opening  to  the  underground  shall  be  constructed  of  material 
having  a  fire-resistance  rating  of  at  least  one  hour. 

1926.800(n)  Welding,  cutting,  and  other  hot  work.  In  addition  to  the 
requirements  of  subpart  J  of  this  part,  the  following  requirements  shall 
apply  to  underground  welding,  cutting,  and  other  hot  work. 

1926.800(n)(1)  No  more  than  the  amount  of  fuel  gas  and  oxygen  cylinders 
necessary  to  perform  welding,  cutting,  or  other  hot  work  during  the  next 
24-hour  period  shall  be  permitted  underground. 

1926.800(n)(2)  Noncombustible  barriers  shall  be  installed  below  welding, 
cutting,  or  other  hot  work  being  done  in  or  over  a  shaft  or  raise. 

1926.800(o)  Ground  support — (1)  Portal  areas.  Portal  openings  and  access 
areas  shall  be  guarded  by  shoring,  fencing,  head  walls,  shotcreting  or  other 
equivalent  protection  to  ensure  safe  access  of  employees  and  equipment. 
Adjacent  areas  shall  be  scaled  or  otherwise  secured  to  prevent  loose  soil, 
rock,  or  fractured  materials  from  endangering  the  portal  and  access  area. 

1926.800(o)(2)  Subsidence  areas.  The  employer  shall  ensure  ground  sta- 
bility in  hazardous  subsidence  areas  by  shoring,  by  filling  in.  or  by  erecting 
barricades  and  posting  warning  signs  to  prevent  entry. 

1926.800(o)(3)  Underground  areas.  (i)(A)  A  competent  person  shall  inspect 
the  roof.  face,  and  walls  of  the  work  area  at  the  start  of  each  shift  and  as 
often  as  necessary  to  determine  ground  stability. 

1926.800(o)(3)(i)(B)  Competent  persons  conducting  such  inspections  shall  be 
protected  from  loose  ground  by  location,  ground  support  or  equivalent  means. 

1926.800(o)(3)(ii)  Ground  conditions  along  haulageways  and  travelways 
shall  be  inspected  as  frequently  as  necessary  to  ensure  safe  passage. 

1926.800(o)(3)(iii)  Loose  ground  that  might  be  hazardous  to  employees  shall 
be  taken  down,  scaled  or  supported. 

1 926.800(o)(3)(iv)(A)  Torque  wrenches  shall  be  used  wherever  bolts  that 
depend  on  torsionally  applied  force  are  used  for  ground  support. 

1 926.800(o)(3)(iv)(B)  A  competent  person  shall  determine  whether  rock  bolts 
meet  the  necessary  torque,  and  shall  determine  the  testing  frequency  in  light  of 
the  bolt  system,  ground  conditions  and  the  distance  from  vibration  sources. 

1 926.800(o)(3)(v)  Suitable  protection  shall  be  provided  for  employees  exposed 
to  the  hazard  of  loose  ground  while  installing  ground  support  systems. 


1926.800(oM3Mvi)  Sup|Miil  s.is  sh.ill  l«-  Installed  SO  thai  the  ImiIIoiiih  have 
Sufficient  and  enl  ground  pressures  Irum  dislodging  the  sup|x>rt 

h.is.  ..I  iIh  -■  is  i.iu  i..i  iii, ii  inn  i.  ..ii. ii  in. i<  ing,  He  rods,  n  tpraadena]  shall 
in-  provided  between  > ledlately  .  ■>  ii.n  <i  n  s.-is  to  ensure  added  rtaMrH) 

i926.800(o)(3)(vh)  Damaged  oi  dlalodged  ground  supports  that  create  a 

hazardous  condition  shall  In-  promptly  i  <|  <■  •!■ '  'I  "i  replaced.  When  replai  inn 
supports,  the  new  supports  shall  be  Installed  before  the  damaged  supports 
are  rem- 

1 926.800(o)(3)(viii)  A  shield  or  other  type  of  support  shall  lie  used  to  iii.iin 
inn  i  s.iii  Mavelway  for  employees  working  In  dead-end  areas  ahead  of  any 
support  replacement  operation. 

1926.800(o)(4)  Shafts.  (I)  Shafts  and  wells  over  5  feet  (1 .53  m)  In  depth  that 
employees  must  enter  shall  be  supported  by  a  steel  casing,  concrete  pipe, 
timber,  solid  rock  ">  Otha  suitable  material. 

1926. 800(o)(4)(ii)(A)  The  full  depth  of  the  shaft  shall  be  supported  by  casing 
or  bracing  except  whin-  the  shaft  penetrates  into  solid  rock  having  char- 
acteristics thai  will  not  change  as  a  result  of  exposure.  Where  the  shaft 
passes  through  earth  Into  solid  rock,  or  through  solid  rock  into  earth,  and 
where  there  is  potential  for  shear,  the  casing  or  bracing  shall  extend  at  least 
5  feet  (1.53  m)  into  the  solid  rock.  When  the  shaft  terminates  in  solid  rock, 
the  casing  or  bracing  shall  extend  to  the  end  of  the  shaft  or  5  feet  ( 1 .53  m) 
into  the  solid  rock,  whichever  is  less. 

1 926.800(o)(4)(ii)(B)  The  casing  or  bracing  shall  extend  42  Inches  ( 1 .07  m) 
plus  or  minus  3  inches  (8  cm)  above  ground  level,  except  that  the  minimum 
casing  height  may  be  reduced  to  12  inches  (0.3  m).  provided  that  a  stan- 
dard railing  is  installed;  that  the  ground  adjacent  to  the  top  of  the  shaft 
is  sloped  away  from  the  shaft  collar  to  prevent  entry  of  liquids:  and  that 
effective  barriers  are  used  to  prevent  mobile  equipment  operating  near  the 
shaft  from  jumping  over  the  12  inch  (0.3  m)  barrier. 

1 926.800(pH4Xiii)  After  blasting  operations  in  shafts,  a  competent  person  shall 
determine  if  the  walls,  ladders,  timbers,  blocking,  or  wedges  have  loosened. 
If  so.  necessary  repairs  shall  be  made  before  employees  other  than  those  as- 
signed to  make  the  repairs  are  allowed  in  or  below  the  affected  areas. 

1926.800(p)  Blasting.  This  paragraph  applies  in  addition  to  the  require- 
ments for  blasting  and  explosives  operations,  including  handling  of  misfires, 
which  are  found  in  subpart  U  of  this  part. 

1 926.800(p)(1)  Blasting  wires  shall  be  kept  clear  of  electrical  lines,  pipes, 
rails,  and  other  conductive  material,  excluding  earth,  to  prevent  explosives 
initiation  or  employee  exposure  to  electric  current. 

1 9  26.800(p)(2)  Following  blasting,  an  employee  shall  not  enter  a  work  area  until 
the  air  quality  meets  the  requirements  of  paragraph  (j)  of  Uiis  section. 

1926.800(q)  Drilling.  (1)  Acompetent  person  shall  inspect  all  drilling  and 
associated  equipment  prior  to  each  use.  Equipment  defects  affecting  safety 
shall  be  corrected  before  the  equipment  is  used. 

1 926.800(q)(2)  The  drilling  area  shall  be  inspected  for  hazards  before  the 
drilling  operation  is  started. 

1 926.800(q)(3)  Employees  shall  not  be  allowed  on  a  drill  mast  while  the  drill 
bit  is  in  operation  or  the  drill  machine  is  being  moved. 

1 926 .800(q)(4)  When  a  drill  machine  is  being  moved  from  one  drilling  area 
to  another,  drill  steel,  tools,  and  other  equipment  shall  be  secured  and  the 
mast  shall  be  placed  in  a  safe  position. 

1 926.800(q)(5)  Receptacles  or  racks  shall  be  provided  for  storing  drill  steel 
located  on  jumbos. 

1926.800(q)(6)  Employees  working  below  jumbo  decks  shall  be  warned 
whenever  drilling  is  about  to  begin. 

1 926.800(q)(7)  Drills  on  columns  shall  be  anchored  firmly  before  starting 
drilling,  and  shall  be  retightened  as  necessary  thereafter. 

1926.800(q)(8)(i)  The  employer  shall  provide  mechanical  means  on  the  top 
deck  of  a  jumbo  for  lifing  unwieldy  or  heavy  material. 

1926.800(q)(8)(ii)  When  jumbo  decks  are  over  10  feet  (3.05  m)  in  height,  the 
employer  shall  install  stairs  wide  enough  for  two  persons. 

1 926. 800(q)(8)(iii)  Jumbo  decks  more  than  10  feet  (3.05  m)  in  height  shall 
be  equipped  with  guardrails  on  all  open  sides,  excluding  access  openings  of 
platforms,  unless  an  adjacent  surface  provides  equivalent  fall  protection. 

1 926.800(q)(8)(iv)(A)  Only  employees  assisting  the  operator  shall  be  allowed 
to  ride  on  jumbos,  unless  the  jumbo  meets  the  requirements  of  paragraph 
(r)(6)(U)  of  this  section. 


OSHA  Standards  for  the  Construction  Industry 


293 


1 926.800(q)(8)(iv)(B)  Jumbos  shall  be  chocked  to  prevent  movement  while 
employees  are  working  on  them. 

1926.800(q)(8)(v)(A)  Walking  and  working  surfaces  of  jumbos  shall  be 
maintained  to  prevent  the  hazards  of  slipping,  tripping  and  falling. 

1 926.800(q)(8)(v)(B)  Jumbo  decks  and  stair  treads  shall  be  designed  to  be 
slip-resistent  and  secured  to  prevent  accidental  displacement. 

1 926.800(q)(9)  Scaling  bars  shall  be  available  at  scaling  operations  and 
shall  be  maintained  in  good  condition  at  all  times.  Blunted  or  severely 
worn  bars  shall  not  be  used. 

1926.800(q)(10)(i)  Blasting  holes  shall  not  be  drilled  through  blasted 
rock  (muck)  or  water. 

1926.800(q)(10)(ii)  Employees  in  a  shaft  shall  be  protected  either  by  lo- 
cation or  by  suitable  barrier(s)  if  powered  mechanical  loading  equipment 
is  used  to  remove  muck  containing  unfired  explosives. 

1926.800(q)(1 1)  A  caution  sign  reading  "Buried  Line."  or  similar  word- 
ing shall  be  posted  where  air  lines  are  buried  or  otherwise  hidden  by 
water  or  debris. 

1926.800(r)  Haulage.  (1)(i)  A  competent  person  shall  inspect  haulage 
equipment  before  each  shift. 

1926.800(r)(1)(ii)  Equipment  defects  affecting  safety  and  health  shall  be 
corrected  before  the  equipment  is  used. 

1926.800(r)(2)  Powered  mobile  haulage  equipment  shall  have  suitable 
means  of  stopping. 

1 926.800(r)(3)(i)  Power  mobile  haulage  equipment,  including  trains,  shall 
have  audible  warning  devices  to  warn  employees  to  stay  clear.  The  op- 
erator shall  sound  the  warning  device  before  moving  the  equipment  and 
whenever  necessary  during  travel. 

1926.800(r)(3)(ii)  The  operator  shall  assure  that  lights  which  are  visible 
to  employees  at  both  ends  of  any  mobile  equipment,  including  a  train, 
are  turned  on  whenever  the  equipment  is  operating. 

1926.800(r)(4)  In  those  cabs  where  glazing  is  used,  the  glass  shall  be 
safety  glass,  or  its  equivalent,  and  shall  be  maintained  and  cleaned  so 
that  vision  is  not  obstructed. 

1926.800(r)(5)  Anti-roll  back  devices  or  brakes  shall  be  installed  on 
inclined  conveyor  drive  units  to  prevent  conveyors  from  inadvertently 
running  in  reverse. 

1926.800(r)(6)(i)(A)  Employees  shall  not  be  permitted  to  ride  a  power- 
driven  chain,  belt,  or  bucket  conveyor  unless  the  conveyor  is  specifically 
designed  for  the  transportation  of  persons. 

1926.800(r)(6)(i)(B)  Endless  belt-type  manlifts  are  prohibited  in  under- 
ground construction. 

1 926.800(r)(6)(i)(C)  General  requirements  also  applicable  to  underground 
construction  for  use  of  conveyors  in  construction  are  found  in  §1926.555 
of  this  part. 

1926.800(r)(6)(ii)  No  employee  shall  ride  haulage  equipment  unless  it  is 
equipped  with  seating  for  each  passenger  and  protects  passengers  from 
being  struck,  crushed,  or  caught  between  other  equipment  or  surfaces. 
Members  of  train  crews  may  ride  on  a  locomotive  if  it  is  equipped  with 
handholds  and  nonslip  steps  or  footboards.  Requirements  applicable  to 
Underground  Construction  for  motor  vehicle  transportation  of  employees 
are  found  in  §1926.601  of  this  part. 

1926.800(r)(7)  Powered  mobile  haulage  equipment,  including  trains,  shall 
not  be  left  unattended  unless  the  master  switch  or  motor  is  turned  off; 
operating  controls  are  in  neutral  or  park  position;  and  the  brakes  are  set. 
or  equivalent  precautions  are  taken  to  prevent  rolling. 

1926.800(r)(8)  Whenever  rails  serve  as  a  return  for  a  trolley  circuit, 
both  rails  shall  be  bonded  at  every  joint  and  crossbonded  every  200  feet 
(60.96  m). 

1926.800(r)(9)  When  dumping  cars  by  hand,  the  car  dumps  shall  have 
tiedown  chains,  bumper  blocks,  or  other  locking  or  holding  devices  to 
prevent  the  cars  from  overturning. 

1926.800(r)(10)  Rocker-bottom  or  bottom-dump  cars  shall  be  equipped 
with  positive  locking  devices  to  prevent  unintended  dumping. 

1926.800(0(11)  Equipment  to  be  hauled  shall  be  loaded  and  secured  to 
prevent  sliding  or  dislodgement. 


1 926.800(0(1 2)(i)  Mobile  equipment,  including  rail-mounted  equipment, 
shall  be  stopped  for  manual  connecting  or  service  work. 

1 926.800(0(1 2)(ii)  Employees  shall  not  reach  between  moving  cars  during 
coupling  operations. 

1 926.800(0(1 2)(iii)  Couplings  shall  not  be  aligned,  shifted  or  cleaned  on 
moving  cars  or  locomotives. 

1 926.800(0(1 3)(i)  Safety  chains  or  other  connections  shall  be  used  in 
addition  to  couplers  to  connect  man  cars  or  powder  cars  whenever  the 
locomotive  is  uphill  of  the  cars. 

1 926.800(0(1 3)(ii)  When  the  grade  exceeds  one  percent  and  there  is  a 
potential  for  runaway  cars,  safety  chains  or  other  connections  shall  be 
used  in  addition  to  couplers  to  connect  haulage  cars  or.  as  an  alternative, 
the  locomotive  must  be  downhill  of  the  train. 

1 926.800(0(1 3)(iii)  Such  safety  chains  or  other  connections  shall  be 
capable  of  maintaining  connection  between  cars  in  the  event  of  either 
coupler  disconnect,  failure  or  breakage. 

1 926.800(r)(1 4)  Parked  rail  equipment  shall  be  chocked,  blocked,  or  have 
brakes  set  to  prevent  inadvertent  movement. 

1 926.800(0(1 5)  Berms,  bumper  blocks,  safety  hooks,  or  equivalent  means 
shall  be  provided  to  prevent  overtravel  and  overturning  of  haulage  equip- 
ment at  dumping  locations. 

1926.800(0(16)  Bumper  blocks  or  equivalent  stopping  devices  shall  be 
provided  at  all  track  dead  ends. 

1 926.800(0(1 7)(i)  Only  small  handtools.  lunch  pails  or  similar  small  items 
may  be  transported  with  employees  in  man-cars,  or  on  top  of  a  locomotive. 

1 926.800(0(1 7)(ii)  When  small  hand  tools  or  other  small  items  are  carried 
on  top  of  a  locomotive,  the  top  shall  be  designed  or  modified  to  retain 
them  while  traveling. 

1926.800(r)(18)(i)  Where  switching  facilities  are  available,  occupied  per- 
sonnel-cars shall  be  pulled,  not  pushed.  If  personnel-cars  must  be  pushed 
and  visibility  of  the  track  ahead  is  hampered,  then  a  qualified  person  shall 
be  stationed  in  the  lead  car  to  give  signals  to  the  locomotive  operator. 

1 926.800(0(1 8)(ii)  Crew  trips  shall  consist  of  personnel-loads  only. 

1926.800(s)  Electrical  safety.  This  paragraph  applies  in  addition  to 
the  general  requirements  for  electrical  safety  which  are  found  in  subpart 
K  of  this  part. 

1926.800(s)(1)  Electric  power  lines  shall  be  insulated  or  located  away 
from  water  lines,  telephone  lines,  air  lines,  or  other  conductive  materials 
so  that  a  damaged  circuit  will  not  energize  the  other  systems. 

1926.800(s)(2)  Lighting  circuits  shall  be  located  so  that  movement  of 
personnel  or  equipment  will  not  damage  the  circuits  or  disrupt  service. 

1926.800(s)(3)  Oil-filled  transformers  shall  not  be  used  underground 
unless  they  are  located  in  a  fire-resistant  enclosure  suitably  vented  to 
the  outside  and  surrounded  by  a  dike  to  retain  the  contents  of  the  trans- 
formers in  the  event  of  rupture. 

1926.800(t)  Hoisting  unique  to  underground  construction.  Except  as 
modified  by  this  paragraph  (t),  the  following  provisions  of  subpart  N  of 
this  part  apply:  Requirements  for  cranes  are  found  in  §1926.550  of  this 
part.  Paragraph  (g)  of  §1926.550  applies  to  crane-hoisting  of  personnel, 
except  that  the  limitation  in  paragraph  (g)(2)  does  not  apply  to  the  routine 
access  of  employees  to  the  underground  via  a  shaft.  Requirements  for 
material  hoists  are  found  in  §1926. 552(a)  and  (b)  of  this  part.  Require- 
ments for  personnel  hoists  are  found  in  the  personnel  hoist  requirements 
of  §1926. 552(a)  and  (c)  of  this  part  and  in  the  elevator  requirement  of 
§  1926.552(a)  and  (d)  of  this  part. 

1926.800(t)(1)  General  requirements  for  cranes  and  hoists,  (i)  Materials, 
tools,  and  supplies  being  raised  or  lowered,  whether  within  a  cage  or 
otherwise,  shall  be  secured  or  stacked  in  a  manner  to  prevent  the  load 
from  shifting,  snagging  or  falling  into  the  shaft. 

1 926.800(t)(1  )(ii)  A  warning  light  suitably  located  to  warn  employees  at  the 
shaft  bottom  and  subsurface  shaft  entrances  shall  flash  whenever  a  load  is 
above  the  shaft  bottom  or  subsurface  entrances,  or  the  load  is  being  moved 
in  the  shaft.  This  paragraph  does  not  apply  to  fully  enclosed  hoistways. 

1 926.800(t)(1  )(iii)  Whenever  a  hoistway  is  not  fully  enclosed  and  employees 
are  at  the  shaft  bottom,  conveyances  or  equipment  shall  be  stopped  at 
least  15  feet  (4.57  m)  above  the  bottom  of  the  shaft  and  held  there  until 
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the  signalman  .11  the  bottom  "i  the  shafl  dlrecta  the  operate mtmue 

lowering  the  i""i  except  thai  the  toad  may  be  lowered  without  ■topping  n 

ii>.  load nw  yani  e  la  within  lull  view  ol  .1  bott sign.1l111.1n  who  is  in 

constant  voice  communication  with  the  opera toi 

i926.800(t)(i)((v)(A)  Before  maintenance,  repairs,  01  otha  work  Is  com 
menced  In  1 1 1. ■  shafl  served  by  a  cage,  skip.  01  bucket  the  operatoi  and  other 
employees  In  the  area  shall  be  Informed  and  given  suitable  insimetions. 

i926.800(t)(i)(tv)(B)  a  sign  warning  that  work  I-,  being  done  In  the  shaft 
shall  i»'  Inatalled  at  the  shaft  collar,  at  the  operator'a  station,  and  -ii  each 
underground  landing, 

I926.800(t)(i)(v)  Any  connection  between  the  hoisting  rope  and  the  cage  or 
skip  shall  be  compatible  with  the  type  ol  win  ropi  used  for  hoisting. 

1926.800(t)(1)(vi)  Spin  type  connections,  where  used,  shall  be  maintained 

in  ,1  dean  condition  and  protected  from  foreign  matter  thai  could  affect 
theli  operation 

1926.800(t)(1)(vii)  Cage.  skip,  and  load  connections  to  the  hoist  rope  shall 
he  made  so  that  the  force  of  the  hoist  pull,  vibration,  misalignment,  release 
of  lift  force,  or  Impact  will  not  disengage  the  connection.  Moused  or  latched 
open  throat  hooks  do  not  meet  this  requirement. 

1926.800(t)(1)(viii)  When  using  wire  rope  wedge  sockets,  means  shall  be 
provided  to  prevent  wedge  escapement  and  to  ensure  that  the  wedge  Is 
properly  seated. 

1926.800(f)(2)  Additional  requirements  for  cranes.  Cranes  shall  be  equipped 
with  a  limit  switch  to  prevent  overtravel  at  the  boom  tip.  Limit  switches  are 
to  be  used  only  to  limit  t  ravel  of  loads  when  operational  controls  malfunction 
and  shall  not  be  used  as  a  substitute  for  other  operational  controls. 

1 926.800(t)(3)  Additional  requirements  for  hoists,  (i)  Hoists  shall  be  designed 
so  that  the  load  hoist  drum  is  powered  in  both  directions  of  rotation,  and  so 
that  brakes  are  automatically  applied  upon  power  release  or  failure. 

1 926.800(t)(3)(ii)  Control  levers  shall  be  of  the  "deadman  type"  which  return 
automatically  to  their  center  (neutral)  position  upon  release. 

1926.800(t)(3)(iii)  When  a  hoist  is  used  for  both  personnel  hoisting  and 
material  hoisting,  load  and  speed  ratings  for  personnel  and  for  materials 
shall  be  assigned  to  the  equipment. 

1 926.800(t)(3)(iv)  Material  hoisting  may  be  performed  at  speeds  higher  than 
the  rated  speed  for  personnel  hoisting  if  the  hoist  and  components  have 
been  designed  for  such  higher  speeds  and  if  shaft  conditions  permit. 

1 926.800(t)(3)(v)  Employees  shall  not  ride  on  top  of  any  cage,  skip  or  bucket 
except  when  necessary  to  perform  inspection  or  maintenance  of  the  hoist- 
ing system,  in  which  case  they  shall  be  protected  by  a  body  belt/harness 
system  to  prevent  falling. 

1926.800(t)(3)(vi)  Personnel  and  materials  (other  than  small  tools  and  sup- 
plies secured  in  a  manner  that  will  not  create  a  hazards  to  employees)  shall 
not  be  hoisted  together  in  the  same  conveyance.  However,  if  the  operator 
is  protected  from  the  shifting  of  materials,  then  the  operator  may  ride  with 
materials  in  cages  or  skips  which  are  designed  to  be  controlled  by  an  op- 
erator within  the  cage  or  skip. 

1926.800(t)(3)(vii)  Line  speed  shall  not  exceed  the  design  limitations  of 
the  systems. 

1926.800(t)(3)(viii)  Hoists  shall  be  equipped  with  landing  level  indicators 
at  the  operator's  station.  Marking  of  the  hoist  rope  does  not  satisfy 
this  requirement. 

1926.800(t)(3)(ix)  Whenever  glazing  is  used  in  the  hoist  house,  it  shall  be 
safety  glass,  or  its  equivalent,  and  be  free  of  distortions  and  obstructions. 

1926.800(t)(3)(x)  A  fire  extinguisher  that  is  rated  at  least  2A:  10B:C  (multi- 
purpose, dry  chemical)  shall  be  mounted  in  each  hoist  house. 

1 926.800(t)(3)(xi)  Hoist  controls  shall  be  arranged  so  that  the  operator  can 
perform  all  operating  cycle  functions  and  reach  the  emergency  power  cutoff 
without  having  to  reach  beyond  the  operator's  normal  operating  position. 

1926.800(t)(3)(xii)  Hoists  shall  be  equipped  with  limit  switches  to  prevent 
overtravel  at  the  top  and  bottom  of  the  hoistway. 

1926.800(t)(3)(xiii)  Limit  switches  are  to  be  used  only  to  limit  travel  of  loads 
when  operational  controls  malfunction  and  shall  not  be  used  as  a  substitute 
for  other  operational  controls. 

1926.800(t)(3)(xiv)  Hoist  operators  shall  be  provided  with  a  closed-circuit 
voice  communication  system  to  each  landing  station,  with  speaker -mi- 


crophom  o  located  thai  the  operatoi  can  communicate  with  individual 
landing  stations  during  inn-.i 

1926.800(t)(3)(xv)  When  sinking  shafts  75  feet  (22.86  ml  or  less  In  depth. 

( agea,  skips,  and  but  keta  thai  may  swing,  bump,  or  anag against  shaft  sides 
or  other  structural  protrusions  shall  be  guided  bj  lenders,  rails,  rapes,  or 
.1  combination  ol  those  means. 

1926.8OO0X3X.xvl)  When  sinking  shafts  more  Hi. in  75  feet  (22.86  m)  In  depth, 

all  cages,  skips,  and  buckets  shall  be  rape  or  rail  guided  to  within  a  rail 

length  from  the  sinking  operation. 

1926.800(t)(3)(xvii)  Cages,  skips  and  buckets  In  all  completed  shafts,  or  In 
all  shafts  being  used  as  completed  shafts,  shall  be  rope  or  rall-gulded  for 
the  lull  length  of  their  travel. 

1926.800(t)(3)(xvlll)  Wire  rope  used  In  load  lines  of  material  hoists  shall 
be  capable  of  supporting,  without  failure,  at  least  five  times  the  maxi- 
mum Intended  load  or  the  factor  recommended  by  the  rope  manufacturer. 
whichever  Is  greater.  Refer  to  §1926.552(c)(14)(UI)  of  this  part  for  design 
factors  for  wire  rope  used  in  personnel  hoists.  The  design  factor  shall  be 
calculated  by  dividing  the  breaking  strength  of  wire  rope,  as  reported  In  the 
manufacturer's  rating  tables,  by  the  total  static  load.  Including  the  weight 
of  the  wire  rope  in  the  shaft  when  fully  extended. 

1926.800(t)(3)(xix)  A  competent  person  shall  visually  check  all  hoisting 
machinery,  equipment,  anchorages,  and  hoisting  rope  at  the  beginning  of 
each  shift  and  during  hoist  use.  as  necessary. 

1926.800(t)(3)(xx)  Each  safety  device  shall  be  checked  by  a  competent 
person  at  least  weekly  during  hoist  use  to  ensure  suitable  operation  and 
safe  condition. 

1 926.800(t)(3)(xxi)  In  order  to  ensure  suitable  operation  and  safe  condition 
of  all  functions  and  safety  devices,  each  hoist  assembly  shall  be  Inspected 
and  load-tested  to  100  percent  of  Its  rated  capacity:  at  the  time  of  instal- 
lation: after  any  repairs  or  alterations  affecting  its  structural  integrity:  after 
the  operation  of  any  safety  device:  and  annually  when  in  use.  The  employer 
shall  prepare  a  certification  record  which  includes  the  date  each  inspection 
and  load-test  was  performed:  the  signature  of  the  person  who  performed 
the  inspection  and  test;  and  a  serial  number  or  other  identifier  for  the  hoist 
that  was  inspected  and  tested.  The  most  recent  certification  record  shall 
be  maintained  on  file  until  completion  of  the  project. 

1 926.800(t)(3)(xxii)  Before  hoisting  personnel  or  material,  the  operator  shall 
perform  a  test  run  of  any  cage  or  skip  whenever  it  has  been  out  of  service 
for  one  complete  shift,  and  whenever  the  assembly  or  components  have 
been  repaired  or  adjusted. 

1926.800(t)(3)(xxiii)  Unsafe  conditions  shall  be  corrected  before  using 
the  equipment. 

1926.800(t)(4)  Additional  requirements  for  personnel  hoists,  (i)  Hoist  drum 
systems  shall  be  equipped  with  at  least  two  means  of  stopping  the  load,  each 
of  which  shall  be  capable  of  stopping  and  holding  150  percent  of  the  hoist's 
rated  line  pull.  A  broken-rope  safety,  safety  catch,  or  arrestment  device  is 
not  a  permissible  means  of  stopping  under  this  paragraph. 

1926.800(t)(4)(ii)  The  operator  shall  remain  within  sight  and  sound  of  the 
signals  at  the  operator's  station. 

1 926. 800(t)(4)(iii)  All  sides  of  personnel  cages  shall  be  enclosed  by  one-half 
inch  (12.70  mm)  wire  mesh  (not  less  than  No.  14  gauge  or  equivalent)  to 
a  height  of  not  less  than  6  feet  (1.83  m).  However,  when  the  cage  or  skip 
is  being  used  as  a  work  platform,  its  sides  may  be  reduced  in  height  to 
42  inches  1 .07  m)  when  the  conveyance  is  not  in  motion. 

1 926.800(t)(4)(iv)  All  personnel  cages  shall  be  provided  with  positive  locking 
door  that  does  not  open  outward. 

1 926.800(t)(4)(v)  All  personnel  cages  shall  be  provided  with  a  protective  can- 
opy. The  canopy  shall  be  made  of  steel  plate,  at  least  3/16-inch  (4.763  mm) 
in  thickness,  or  material  of  equivalent  strength  and  impact  resistance.  The  canopy 
shall  be  sloped  to  the  outside,  and  so  designed  that  a  section  may  be  readily 
pushed  upward  to  afford  emergency  egress.  The  canopy  shall  cover  the  top  in 
such  a  manner  as  to  protect  those  inside  from  objects  falling  in  the  shaft. 

1 926.800(t)(4)(vi)  Personnel  platforms  operating  on  guide  rails  or  guide 
ropes  shall  be  equipped  with  broken-rope  safety  devices,  safety  catches  or 
arrestment  devices  that  will  stop  and  hold  1 50  percent  of  the  weight  of  the 
personnel  platform  and  its  maximum  rated  load. 

1926.800(t)(4)(vii)  During  sinking  operations  in  shafts  where  guides  and 
safeties  are  not  yet  used,  the  travel  speed  of  the  personnel  platform  shall  not 
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exceed  200  feet  (60.96  m)  per  minute.  Governor  controls  set  for  200  feet 
(60.96  m)  per  minute  shall  be  Installed  in  the  control  system  and  shall 
be  used  during  personnel  hoisting. 

1 926.800(t)(4)(viii)  The  personnel  platform  may  travel  over  the  controlled 
length  of  the  hoistway  at  rated  speeds  up  to  600  feet  (182.88m)  per  minute 
during  sinking  operations  in  shafts  where  guides  and  safeties  are  used. 

1926.800(t)(4)(ix)  The  personnel  platform  may  travel  at  rated  speeds 
greater  than  600  feet  (182.88  m)  per  minute  in  completed  shafts. 

1 926.800<u)  Definitions.  "Accept" — Any  device,  equipment,  or  appliance  that 
is  either  approved  by  MSHA  and  maintained  in  permissible  condition,  or  is 
listed  or  labeled  for  the  class  and  location  under  subpart  K  of  this  part. 

"Rapid  Excavation  Machine" — Tunnel  boring  machines,  shields,  roadhead- 
ers.  or  any  other  similar  excavation  machine. 

[54  FR  23850.  June  2.  1989;  58  FR  3531 1.  June  30.  1993.  as  amended 
at  61  FR  5510.  Feb.  13.  1996:  63  FR  1297.  Jan.  8.  1998] 

§1926.801  Caissons. 

1 926.801  (a)  Wherever,  in  caisson  work  in  which  compressed  air  is  used,  and 
the  working  chamber  is  less  than  1 1  feet  in  length,  and  when  such  caissons  are 
at  any  time  suspended  or  hung  while  work  is  in  progress  so  that  the  bottom 
of  the  excavation  is  more  than  9  feet  below  the  deck  of  the  working  chamber, 
a  shield  shall  be  erected  therein  for  the  protection  of  the  employees. 

1926.801(b)  Shafts  shall  be  subjected  to  a  hydrostatic  or  air-pressure 
test,  at  which  pressure  they  shall  be  tight.  The  shaft  shall  be  stamped  on 
the  outside  shell  about  12  inches  from  each  flange  to  show  the  pressure 
to  which  they  have  been  subjected. 

1926.801(c)  Whenever  a  shaft  is  used,  it  shall  be  provided,  where  space 
permits,  with  a  safe,  proper,  and  suitable  staircase  for  its  entire  length, 
including  landing  platforms,  not  more  than  20  feet  apart.  Where  this  is 
impracticable,  suitable  ladders  shall  be  installed  with  landing  platforms 
located  about  20  feet  apart  to  break  the  climb. 

1 926.80 1  (d)  All  caissons  having  a  diameter  or  side  greater  than  1 0  feet  shall 
be  provided  with  a  man  lock  and  shaft  for  the  exclusive  use  of  employees. 

1926.801(e)  In  addition  to  the  gauge  in  the  locks,  an  accurate  gauge  shall 
be  maintained  on  the  outer  and  inner  side  of  each  bulkhead.  These  gauges 
shall  be  accessible  at  all  times  and  kept  in  accurate  working  order. 

1926.801(f)  In  caisson  operations  where  employees  are  exposed  to 
compressed  air  working  environments,  the  requirements  contained  in 
§1926.803  shall  be  complied  with. 

§1926.802  Cofferdams. 

1926.802(a)  If  overtopping  of  the  cofferdam  by  high  waters  is  possible, 
means  shall  be  provided  for  controlled  flooding  of  the  work  area. 

1926.802(b)  Warning  signals  for  evacuation  of  employees  in  case  of 
emergency  shall  be  developed  and  posted. 

1926.802(c)  Cofferdam  walkways,  bridges,  or  ramps  with  at  least  two 
means  of  rapid  exit  shall  be  provided  with  guardrails  as  specified  in 
subpart  M  of  this  part. 

1926.802(d)  Cofferdams  located  close  to  navigable  shipping  channels 
shall  be  protected  from  vessels  in  transit,  where  possible. 

§1926.803  Compressed  air. 

1 926.803(a)  General  provisions.  (1 )  There  shall  be  present,  at  all  times,  at 
least  one  competent  person  designated  by  and  representing  the  employer, 
who  shall  be  familiar  with  this  subpart  in  all  respects,  and  responsible 
for  full  compliance  with  these  and  other  applicable  subparts. 

1926.803(a)(2)  Every  employee  shall  be  instructed  in  the  rules  and  regu- 
lations which  concern  his  safety  or  the  safety  of  others. 

1 926.803(b)  Medical  attendance,  examination,  and  regulations.  ( 1 )  There 
shall  be  retained  one  or  more  licensed  physicians  familiar  with  and  expe- 
rienced in  the  physical  requirements  and  the  medical  aspects  of  compressed 
air  work  and  the  treatment  of  decompression  illness.  He  shall  be  available  at 
all  times  while  work  is  in  progress  in  order  to  provide  medical  supervision  of 
employees  employed  in  compressed  air  work.  He  shall  himself  be  physically 
qualified  and  be  willing  to  enter  a  pressurized  environment. 

1926.803(b)(2)  No  employee  shall  be  permitted  to  enter  a  compressed  air 
environment  until  he  has  been  examined  by  the  physician  and  reported 
by  him  to  be  physically  qualified  to  engage  in  such  work. 


1926.803(b)(3)  In  the  event  an  employee  is  absent  from  work  for  10  days, 
or  is  absent  due  to  sickness  or  injury,  he  shall  not  resume  work  until  he  is 
reexamined  by  the  physician,  and  his  physical  condition  reported,  as  provided 
in  this  paragraph,  to  be  such  as  to  permit  him  to  work  in  compressed  air. 

1926.803(b)(4)  After  an  employee  has  been  employed  continuously  in 
compressed  air  for  a  period  designated  by  the  physician,  but  not  to  exceed 
1  year,  he  shall  be  reexamined  by  the  physician  to  determine  if  he  is  still 
physically  qualified  to  engage  in  compressed  air  work. 

1 926.803(b)(5)  Such  physician  shall  at  all  times  keep  a  complete  and  full 
record  of  examinations  made  by  him.  The  physician  shall  also  keep  an 
accurate  record  of  any  decompression  illness  or  other  illness  or  injury 
incapacitating  any  employee  for  work,  and  of  all  loss  of  life  that  occurs 
in  the  operation  of  a  tunnel,  caisson,  or  other  compartment  in  which 
compressed  air  is  used. 

1926.803(b)(6)  Records  shall  be  available  for  the  inspection  of  the  Sec- 
retary or  his  representatives,  and  a  copy  thereof  shall  be  forwarded  to 
OSHA  within  48  hours  following  the  occurrence  of  the  accident,  death, 
injury,  or  decompression  illness.  It  shall  state  as  fully  as  possible  the 
cause  of  said  death  or  decompression  illness,  and  the  place  where  the 
injured  or  sick  employee  was  taken,  and  such  other  relative  information 
as  may  be  required  by  the  Secretary. 

1926.803(b)(7)  A  fully  equipped  first  aid  station  shall  be  provided  at  each 
tunnel  project  regardless  of  the  number  of  persons  employed.  An  ambulance 
or  transportation  suitable  for  a  litter  case  shall  be  at  each  project. 

1 926.803(b)(8)  Where  tunnels  are  being  excavated  from  portals  more  than 
5  road  miles  apart,  a  first  aid  station  and  transportation  facilities  shall 
be  provided  at  each  portal. 

1926.803(b)(9)  A  medical  lock  shall  be  established  and  maintained  in 
immediate  working  order  whenever  air  pressure  in  the  working  chamber 
is  increased  above  the  normal  atmosphere. 

1926.803(b)(10)  The  medical  lock  shall: 

1926.803(b)(10)(i)  Have  at  least  6  feet  of  clear  headroom  at  the  center, 
and  be  subdivided  into  not  less  than  two  compartments: 

1926.803(b)(10)(ii)  Be  readily  accessible  to  employees  working  under 
compressed  air: 

1 926.803(b)(1 0)(iii)  Be  kept  ready  for  immediate  use  for  at  least  5  hours  sub- 
sequent to  the  emergence  of  any  employee  from  the  working  chamber: 

1926.803(b)(10)(iv)  Be  properly  heated,  lighted  and  ventilated: 

1926.803(b)(10)(«)  Be  maintained  in  a  sanitary  condition: 

1926.803(b)(10)(vi)  Have  a  nonshatterable  port  through  which  the 
occupant(s)  may  be  kept  under  constant  observation; 

1926.803(b)(10)(vii)  Be  designed  for  a  working  pressure  of  75  p.s.i.g. 

1926.803(b)(10)(viii)  Be  equipped  with  interna]  controls  which  may  be 
overridden  by  external  controls: 

1926.803(b)(10)(ix)  Be  provided  with  air  pressure  gauges  to  show  the  air 
pressure  within  each  compartment  to  observers  inside  and  outside  the 
medical  lock. 

1 926.803(b)(  1 0)(x)  Be  equipped  with  a  manual  type  sprinkler  system  that 
can  be  activated  inside  the  lock  or  by  the  outside  lock  tender. 

1926.803(b)(10)(xi)  Be  provided  with  oxygen  lines  and  fittings  leading 
into  external  tanks.  The  lines  shall  be  fitted  with  check  valves  to  prevent 
reverse  flow.  The  oxygen  system  inside  the  chamber  shall  be  of  a  closed 
circuit  design  and  be  so  designed  as  to  automatically  shut  off  the  oxygen 
supply  whenever  the  fire  system  is  activated. 

1926.803(b)(1 0)(xii)  Be  in  constant  charge  of  an  attendant  under  the  direct 
control  of  the  retained  physician.  The  attendant  shall  be  trained  in  the 
use  of  the  lock  and  suitably  instructed  regarding  steps  to  be  taken  in  the 
treatment  of  employee  exhibiting  symptoms  compatible  with  a  diagnosis 
of  decompression  illness: 

1926.803(b)(10)(xiii)  Be  adjacent  to  an  adequate  emergency  medical 
facility: 

1 926.803(b)(  1 0)(xiv)  The  medical  facility  shall  be  equipped  with  demand-type 
oxygen  inhalation  equipment  approved  by  the  U.S.  Bureau  of  Mines: 

1926.803(b)(10)(xv)  Be  capable  of  being  maintained  at  a  temperature,  in 
use.  not  to  exceed  90  °F.  nor  be  less  than  70  °F.;  and 
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i926.803(b)(io)(«vi)  Be  provided  with  ■oun  ea  "i  ail  free  "i  "ii  and  i  arbao 
monoxide,  im  ■  ii >■  id. ii  .mil  emergent  v  um,  which  are  i  enable  "i  i. using  the 
.in  |inMiii<  in  the  la  k  from  0  to  7fi  p  s.i.g  n  r>  minutes 

I926.803(b)(i  i)  Identification  badges  anal]  be  Furnlahed  to  .ill  empto 
iiuiii  atlng  iii. ii  i  tic-  u.-.un  is  ,i  I'liinprrsscd  .hi  wiirkci  a  i»i  in. in. hi  record 

sh.ill  In-  kepi  nl  .ill  ulcnlllii  .iiluii  bailees  Issued.  Tin-  badge  shall  give  the 
employee's  name,  address  of  the  medical  lock.  I  lie  telephone  number  of  the 
licensed  physician  Im  the  compressed  all  pro|ect.  and  contain  Instructions 
that  In  case  nl  emergency  ol  unknown  or  doubtful  cause  or  Illness,  the 
ui  .mi  sh.ill  In  iiislicil  iii  the  medical  lock.  The  badge  shall  be  worn  .it  ill 
tunes    oil  the  Job,  as  well  as  on  the  Job. 

1926.803(c)  Telephone  and  signal  communication.  (1)  Effective  and 

reliable  inciiis  ol  communication,  Such  as  bells,  whistles,  or  telephones. 
sh.ill  be  maintained,  .it  .ill  times  between  all  the  following  locations: 

1926.803(c)(1)(i)  The  working  chamber  face: 

1926.803(c)(1)(H)  The  working  chamber  side  of  the  man  lock  near  the  door: 

1926.803(c)(1)(iii)  The  Interior  of  the  man  lock: 

1926.803(c)(1)(iv)  Lock  attendants  station: 

1926.803(c)(1)(v)  The  compressor  plant: 

1926.803(c)(1)(vi)The  first-aid  station; 

1926. 803(c)(1)(vii)  The  emergency  lock  (if  one  Is  required);  and 

1926.803(c)(1)(viii)  The  special  decompression  chamber  (if  one  is  required). 

1926.803(d)  Signs  and  records.  (1)  The  time  of  decompression  shall  be 
posted  in  each  man  lock  as  follows: 

TIME  OF  DECOMPRESSION  FOR  THIS  LOCK 


pounds  to 
pounds  to 


pounds  in  . 
pounds  in  . 


(Signed  by) 


(Superintendent) 


This  form  shall  be  posted  in  the  Man  Lock  at  all  times. 

1 926.803(d)(2)  Any  code  of  signals  used  shall  be  conspicuously  posted  near 
workplace  entrances  and  such  other  locations  as  may  be  necessary  to  bring 
them  to  the  attention  of  all  employees  concerned. 

1 926.803(d)(3)  For  each  8-hour  shift,  a  record  of  employees  employed  under 
air  pressure  shall  be  kept  by  an  employee  who  shall  remain  outside  the 
lock  near  the  entrance.  This  record  shall  show  the  period  each  employee 
spends  in  the  air  chamber  and  the  time  taken  from  decompression.  A  copy 
shall  be  submitted  to  the  appointed  physician  after  each  shift. 

1 926.803(e)  Compression.  (1 )  Every  employee  going  under  air  pressure  for 
the  first  time  shall  be  instructed  on  how  to  avoid  excessive  discomfort. 

1926.803(e)(2)  During  the  compression  of  employees,  the  pressure  shall 
not  be  increased  to  more  than  3  p.s.i.g.  within  the  first  minute.  The  pres- 
sure shall  be  held  at  3  p.s.i.g.  and  again  at  7  p.s.i.g.  sufficiently  long  to 
determine  if  any  employees  are  experiencing  discomfort. 

1 926.803(e)(3)  After  the  first  minute  the  pressure  shall  be  raised  uniformly 
and  at  a  rate  not  to  exceed  10  p. si.  per  minute. 

1926.803(e)(4)  If  any  employee  complains  of  discomfort,  the  pressure  shall 
be  held  to  determine  if  the  symptoms  are  relieved.  If.  after  5  minutes  the 
discomfort  does  not  disappear,  the  lock  attendant  shall  gradually  reduce 
the  pressure  until  the  employee  signals  that  the  discomfort  has  ceased. 
If  he  does  not  indicate  that  the  discomfort  has  disappeared,  the  lock  at- 
tendant shall  reduce  the  pressure  to  atmospheric  and  the  employee  shall 
be  released  from  the  lock. 

1926.803(e)(5)  No  employee  shall  be  subjected  to  pressure  exceeding 
50  pounds  per  square  inch  except  in  emergency. 

1926.803(f)  Decompression.  (1)  Decompression  to  normal  condition  shall  be 
in  accordance  with  the  Decompression  Tables  in  Appendix  A  of  this  subpart. 

1926.803(f)(2)  In  the  event  it  is  necessary  for  an  employee  to  be  in  com- 
pressed air  more  than  once  in  a  24-hour  period,  the  appointed  physician 
shall  be  responsible  for  the  establishment  of  methods  and  procedures  of 
decompression  applicable  to  repetitive  exposures. 

1926.803(f)(3)  If  decanting  is  necessary,  the  appointed  physician  shall  es- 
tablish procedures  before  any  employee  is  permitted  to  be  decompressed 


mum   in.  iii. ..is    [he  petiod  ol  tim.   ih.ii  Hi.  employee!  apend  ti 

iiin.r,|ili.i  ii    pressure  between  the  decompression  following  the  shlll  .mil 

in  iimpiesslon  -.li.lll  iii  il   i-Mieil  5  llllllllles 

1926.803(g)  Man  locks  and  special  decompression  chamber*— (1)  Man 
Inks  (i)  I-.m  i  - 1  »t  iii  emergency,  no  employees  employed  In  compressed  air  shall 
be  permitted  to  pass  from  the  working  ■  hamba  loiimospherie  pressure  until 
alter  .In.  .impression.  In  accordance  with  the  procedures  In  this  subpart. 

1926.803(g)(1)(ii)The  lock  attendant  In  charge  of  a  man  lock  shall  be  under 
the  direct  supervision  of  the  appointed  physician.  He  shall  be  stationed  at 
the  lock  controls  on  the  free  air  side  during  the  period  of  compression  and 
iii -i  ompiession  and  shall  remain  at  the  lock  control  station  wheneva  there 
are  men  In  the  working  chamber  or  In  the  man  lock. 

1 926.803(g)(1  )(iii)  Except  where  air  pressure  In  the  working  chamber  Is  below 
12  p.s.i.g.,  each  man  lock  shall  be  equipped  with  automatic  controls  which, 
through  taped  programs,  cams,  or  similar  apparatus,  shall  automatically 
regulate  decompressions.  It  shall  also  be  equipped  with  manual  controls  to 
permit  the  lock  attendant  to  override  the  automatic  mechanism  in  the  event 
of  an  emergency,  as  provided  in  paragraph  (g)(l)(viil)  of  this  section. 

1926.803(g)(1)(iv)  A  manual  control,  which  can  be  used  in  the  event  of  an 
emergency,  shall  be  placed  Inside  the  man  lock. 

1 926.803(g)(1  )(v)  A  clock,  thermometer,  and  continuous  recording  pressure 
gauge  with  a  4-hour  graph  shall  be  installed  outside  of  each  man  lock  and 
shall  be  changed  prior  to  each  shift's  decompression.  The  chart  shall  be  of 
sufficient  size  to  register  a  legible  record  of  variations  in  pressure  within  the 
man  lock  and  shall  be  visible  to  the  lock  attendant.  A  copy  of  each  graph 
shall  be  submitted  to  the  appointed  physician  after  each  shift.  In  addition, 
a  pressure  gauge,  clock,  and  thermometer  shall  also  be  installed  in  each 
man  lock.  Additional  fittings  shall  be  provided  so  that  test  gauges  may  be 
attached  whenever  necessary. 

1926.803(g)(1)(vi)  Except  where  air  pressure  is  below  12  p.s.i.g.  and  there 
is  no  danger  of  rapid  flooding,  all  caissons  having  a  working  area  greater 
than  150  square  feet,  and  each  bulkhead  in  tunnels  of  14  feet  or  more  In 
diameter,  or  equivalent  area,  shall  have  at  least  two  locks  in  perfect  work- 
ing condition,  one  of  which  shall  be  used  exclusively  as  a  man  lock,  the 
other,  as  a  materials  lock. 

1926.803(g)(1)(vii)  Where  only  a  combination  man-and-materials  lock  is 
required,  this  single  lock  shall  be  of  sufficient  capacity  to  hold  the  employees 
constituting  two  successive  shifts. 

1926.803(g)(1)(viii)  Emergency  locks  shall  be  large  enough  to  hold  an  entire 
heading  shift  and  a  limit  maintained  of  12  p.s.i.g.  There  shall  be  a  chamber 
available  for  oxygen  decompression  therapy  to  28  p.s.i.g. 

1926.803(g)(1)(ix)  The  man  lock  shall  be  large  enough  so  that  those  using 
it  are  not  compelled  to  be  in  a  cramped  position,  and  shall  not  have  less 
than  5  feet  clear  head  room  at  the  center  and  a  minimum  of  30  cubic  feet 
of  air  space  per  occupant. 

1 926.803(g)(  1)(x)  Locks  on  caissons  shall  be  so  located  that  the  bottom  door 
shall  be  not  less  than  3  feet  above  the  water  level  surrounding  the  caisson 
on  the  outside.  (The  water  level,  where  it  is  affected  by  tides,  is  construed 
to  mean  high  tide.) 

1926.803(g)(1)(xi)  In  addition  to  the  pressure  gauge  in  the  locks,  an  ac- 
curate pressure  gauge  shall  be  maintained  on  the  outer  and  inner  side  of 
each  bulkhead.  These  gauges  shall  be  accessible  at  all  times  and  shall  be 
kept  in  accurate  working  order. 

1 926.803(g)(  1  Xxii)  Man  locks  shall  have  an  observation  port  at  least  4  inches  in 
diameter  located  in  such  a  position  that  all  occupants  of  the  man  lock  may  be 
observed  from  the  working  chamber  and  from  the  free  air  side  of  the  lock. 

1926.803(g)(1)(xiii)  Adequate  ventilation  in  the  lock  shall  be  provided. 

1926.803(g)(1)(xiv)  Man  locks  shall  be  maintained  at  a  minimum  tem- 
perature of  70  °F. 

1926.803(g)(1)(xv)  When  locks  are  not  in  use  and  employees  are  to  the 
working  chamber,  lock  doors  shall  be  kept  open  to  the  working  chamber, 
where  practicable. 

1926.803(g)(1)(xvi)  Provision  shall  be  made  to  allow  for  rescue  parties  to 
enter  the  tunnel  if  the  working  force  is  disabled. 

1926.803(g)(1)(xvii)  A  special  decompression  chamber  of  sufficient  size  to 
accommodate  the  entire  force  of  employees  being  decompressed  at  the  end  of 
a  shift  shall  be  provided  whenever  the  regularly  established  working  period 
requires  a  total  time  of  decompression  exceeding  75  minutes. 
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1 926.803(g)(2)  Special  decompression  chamber,  (i)  The  headroom  in  the  spe- 
cial decompression  chamber  shall  be  not  less  than  a  minimum  7  feet  and 
the  cubical  content  shall  provide  at  least  50  cubic  feet  of  airspace  for  each 
employee.  For  each  occupant,  there  shall  be  provided  4  square  feet  of  free 
walking  area  and  3  square  feet  of  seating  space,  exclusive  of  area  required  for 
lavatory  and  toilet  facilities.  The  rated  capacity  shall  be  based  on  the  stated 
minimum  space  per  employee  and  shall  be  posted  at  the  chamber  entrance. 
The  posted  capacity  shall  not  be  exceeded,  except  in  case  of  emergency. 

1 926.803(g)(2)(H)  Each  special  decompression  chamber  shall  be  equipped 
with  the  following: 

1 926.803(g)(2)(ii)(a)  A  clock  or  clocks  suitably  placed  so  that  the  attendant 
and  the  chamber  occupants  can  readily  ascertain  the  time; 

1 926.803(g)(2)(ii)(£>)  Pressure  gauges  which  will  indicate  to  the  attendants 
and  to  the  chamber  occupants  the  pressure  in  the  chamber; 

1926.803(g)(2)(ii)(c)  Valves  to  enable  the  attendant  to  control  the  supply 
and  discharge  of  compressed  air  into  and  from  the  chamber: 

1926.803(g)(2)(ii)(d)  Valves  and  pipes,  in  connection  with  the  air  supply 
and  exhaust,  arranged  so  that  the  chamber  pressure  can  be  controlled 
from  within  and  without; 

1926.803(g)(2)(ii)(e)  Effective  means  of  oral  intercommunication  between  the 
attendant,  occupants  of  the  chamber,  and  the  air  compressor  plant;  and 

1926.8O3(g)(2)(ii)(0  An  observation  port  at  the  entrance  to  permit  obser- 
vation of  the  chamber  occupants. 

1926.803(g)(2)(iii)  Seating  facilities  in  special  decompression  chambers 
shall  be  so  arranged  as  to  permit  a  normal  sitting  posture  without  cramp- 
ing. Seating  space,  not  less  than  18  inches  by  24  inches  wide,  shall  be 
provided  per  occupant. 

1926.803(g)(2)(iv)  Adequate  toilet  and  washing  facilities,  in  a  screened  or  en- 
closed recess,  shall  be  provided.  Toilet  bowls  shall  have  a  built-in  protector 
on  the  rim  so  that  an  air  space  is  created  when  the  seat  lid  is  closed. 

1926.803(g)(2)(v)  Fresh  and  pure  drinking  water  shall  be  available.  This 
may  be  accomplished  by  either  piping  water  into  the  special  decom- 
pression chamber  and  providing  drinking  fountains,  or  by  providing  indi- 
vidual canteens,  or  by  some  other  sanitary  means.  Community  drinking 
vessels  are  prohibited. 

1 926.803(g)(2)(vi)  No  refuse  or  discarded  material  of  any  kind  shall  be 
permitted  to  accumulate,  and  the  chamber  shall  be  kept  clean. 

1 926.803(g)(2)(vii)  Unless  the  special  decompression  chamber  is  serving  as 
the  man  lock  to  atmospheric  pressure,  the  special  decompression  chamber 
shall  be  situated,  where  practicable,  adjacent  to  the  man  lock  on  the  at- 
mospheric pressure  side  of  the  bulkhead.  A  passageway  shall  be  provided, 
connecting  the  special  chamber  with  the  man  lock,  to  permit  employees 
in  the  process  of  decompression  to  move  from  the  man  lock  to  the  special 
chamber  without  a  reduction  in  the  ambient  pressure  from  that  designated 
for  the  next  stage  of  decompression.  The  passageway  shall  be  so  arranged 
as  to  not  interfere  with  the  normal  operation  of  the  man  lock,  nor  with  the 
release  of  the  occupants  of  the  special  chamber  to  atmospheric  pressure 
upon  the  completion  of  the  decompression  procedure. 

1926.803(h)  Compressor  plant  and  air  supply.  (1)  At  all  times  there 
shall  be  a  thoroughly  experienced,  competent,  and  reliable  person  on  duty 
at  the  air  control  valves  as  a  gauge  tender  who  shall  regulate  the  pressure 
in  the  working  areas.  During  tunneling  operations,  one  gauge  tender  may 
regulate  the  pressure  in  not  more  than  two  headings:  Provided.  That  the 
gauge  and  controls  are  all  in  one  location.  In  caisson  work,  there  shall 
be  a  gauge  tender  for  each  caisson. 

1926.803(h)(2)  The  low  air  compressor  plant  shall  be  of  sufficient  capacity 
to  not  only  permit  the  work  to  be  done  safely,  but  shall  also  provide  a 
margin  to  meet  emergencies  and  repairs. 

1926.803(h)(3)  Low  air  compressor  units  shall  have  at  least  two  inde- 
pendent and  separate  sources  of  power  supply  and  each  shall  be  capable 
of  operating  the  entire  low  air  plant  and  its  accessory  systems. 

1926.803(h)(4)  The  capacity,  arrangement,  and  number  of  compressors 
shall  be  sufficient  to  maintain  the  necessary  pressure  without  overloading 
the  equipment  and  to  assure  maintenance  of  such  pressure  in  the  working 
chamber  during  periods  of  breakdown,  repair,  or  emergency. 

1 926.803(h)(5)  Switching  from  one  independent  source  of  power  supply 
to  the  other  shall  be  done  periodically  to  ensure  the  workability  of  the 
apparatus  in  an  emergency. 


1926.803(h)(6)  Duplicate  low-pressure  air  feedlines  and  regulating 
valves  shall  be  provided  between  the  source  of  air  supply  and  a  point 
beyond  the  locks  with  one  of  the  lines  extending  to  within  100  feet  of 
the  working  face. 

1926.803(h)(7)  All  high-  and  low-pressure  air  supply  lines  shall  be 
equipped  with  check  valves. 

1 926.803(h)(8)  Low-pressure  air  shall  be  regulated  automatically.  In  addition, 
manually  operated  valves  shall  be  provided  for  emergency  conditions. 

1926.803(h)(9)  The  air  intakes  for  all  air  compressors  shall  be  located 
at  a  place  where  fumes,  exhaust,  gases,  and  other  air  contaminants  will 
be  at  a  minimum. 

1 926.803(h)(1 0)  Gauges  indicating  the  pressure  in  the  working  chamber 
shall  be  installed  in  the  compressor  building,  the  lock  attendant's  station, 
and  at  the  employer's  field  office. 

1 926.803(i)  Ventilation  and  air  quality.  (1 )  Exhaust  valves  and  exhaust 
pipes  shall  be  provided  and  operated  so  that  the  working  chamber  shall 
be  well  ventilated,  and  there  shall  be  no  pockets  of  dead  air.  Outlets  may 
be  required  at  intermediate  points  along  the  main  low-pressure  air  supply 
line  to  the  heading  to  eliminate  such  pockets  of  dead  air.  Ventilating  air 
shall  be  not  less  than  30  cubic  feet  per  minute. 

1 926.803(i)(2)  The  air  in  the  workplace  shall  be  analyzed  by  the  employer 
not  less  than  once  each  shift,  and  records  of  such  tests  shall  be  kept  on 
file  at  the  place  where  the  work  is  in  progress.  The  test  results  shall  be 
within  the  threshold  limit  values  specified  in  subpart  D  of  this  part,  for 
hazardous  gases,  and  within  10  percent  of  the  lower  explosive  limit  of 
flammable  gases.  If  these  limits  are  not  met.  immediate  action  to  correct 
the  situation  shall  be  taken  by  the  employer. 

1926.803(0(3)  The  temperature  of  all  working  chambers  which  are  sub- 
jected to  air  pressure  shall,  by  means  of  after-coolers  or  other  suitable 
devices,  be  maintained  at  a  temperature  not  to  exceed  85  °F. 

1 926.803(0(4)  Forced  ventilation  shall  be  provided  during  decompression. 
During  the  entire  decompression  period,  forced  ventilation  through  chem- 
ical or  mechanical  air  purifying  devices  that  will  ensure  a  source  of  fresh 
air  shall  be  provided. 

1926.803(i)(5)  Whenever  heat-producing  machines  (moles,  shields)  are 
used  in  compressed  air  tunnel  operations,  a  positive  means  of  removing 
the  heat  build-up  at  the  heading  shall  be  provided. 

1 926.803(j)  Electricity.  ( 1 )  All  lighting  in  compressed-air  chambers  shall 
be  by  electricity  exclusively,  and  two  independent  electric-lighting  systems 
with  independent  sources  of  supply  shall  be  used.  The  emergency  source 
shall  be  arranged  to  become  automatically  operative  in  the  event  of  failure 
of  the  regularly  used  source. 

1 926.803(j)(2)  The  minimum  intensity  of  light  on  any  walkway,  ladder, 
stairway,  or  working  level  shall  be  not  less  than  10  foot-candles,  and  in 
all  workplaces  the  lighting  shall  at  all  times  be  such  as  to  enable  em- 
ployees to  see  clearly. 

1926.803(j)(3)  All  electrical  equipment  and  wiring  for  light  and  power  cir- 
cuits shall  comply  with  the  requirements  of  subpart  K  of  this  part  for  use  in 
damp,  hazardous,  high  temperature,  and  compressed  air  environments. 

1 926.803(j)(4)  External  parts  of  lighting  fixtures  and  all  other  electrical 
equipment,  when  within  8  feet  of  the  floor,  shall  be  constructed  of  non- 
combustible,  nonabsorptive,  insulating  materials,  except  that  metal  may 
be  used  if  it  is  effectively  grounded. 

1926.803(j)(5)  Portable  lamps  shall  be  equipped  with  noncombustible. 
nonabsorptive,  insulating  sockets,  approved  handles,  basket  guards, 
and  approved  cords. 

1926.803(j)(6)  The  use  of  worn  or  defective  portable  and  pendant  con- 
ductors is  prohibited. 

1926.803(k)  Sanitation.  (1)  Sanitary,  heated,  lighted,  and  ventilated 
dressing  rooms  and  drying  rooms  shall  be  provided  for  all  employees  en- 
gaged in  compressed  air  work.  Such  rooms  shall  contain  suitable  benches 
and  lockers.  Bathing  accommodations  (showers  at  the  ratio  of  one  to  10 
employees  per  shift),  equipped  with  running  hot  and  cold  water,  and  suit- 
able and  adequate  toilet  accommodations,  shall  be  provided.  One  toilet 
for  each  15  employees,  or  fractional  part  thereof,  shall  be  provided. 

1926.803(k)(2)  When  the  toilet  bowl  is  shut  by  a  cover,  there  should  be 
an  air  space  so  that  the  bowl  or  bucket  does  not  implode  when  pres- 
sure is  increased. 
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Subpart  S — Underground  Construction,  Caissons,  Cofferdams  and  Compressed  Air 
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the  type  ol  nozxle  used;  and  the  watei  Buppfy  sh.iii  be  such  as  to  ensure  an 
uninterrupted  Mow.  Fire  hose,  when  nol  In  use,  shall  be  located  a  guardi  d 
in  prevent  Injury  thereto. 

1926.803(0(5)  Hi.  power  house,  compressor  house,  and  all  buildings  hous- 
Ing  ventilating  equipment,  shall  be  provided  with  at  least  one  hose  run 
ncetiun  in  the  water  line,  With  S  Ore  hose  connected  thereto.  A  tire  hose  shall 
be  in.i  int. u  i  nil  within  reach  of  structures  of  wood  over  or  near  shafts. 

1926.803(l)(6)  Tunnels  shall  be  provided  with  a  2-inch  minimum  diameter 
water  Une  extending  Into  the  working  chamber  and  to  within  100  feet  of  the 
working  lace.  Such  line  shall  have  hose  outlets  with  100  feet  of  fire  hose  at- 
tached  and  maintained  as  follows:  One  at  the  working  face:  one  immediately 
inside  of  the  bulkhead  of  the  working  chamber:  and  one  immediately  outside 
such  bulkhead.  In  addition,  hose  outlets  shall  be  provided  at  200-foot  in- 
tervals throughout  the  length  of  the  tunnel,  and  100  feet  of  fire  hose  shall 
be  attached  to  the  outlet  nearest  to  any  location  where  flammable  material 
is  being  kept  or  stored  or  where  any  flame  is  being  used. 

1926.803(0(7)  In  addition  to  fire  hose  protection  required  by  this  subpart, 
on  every  floor  of  every  building  not  under  compressed  air.  but  used  in  con- 
nection with  the  compressed  air  work,  there  shall  be  provided  at  least  one 
approved  fire  extinguisher  of  the  proper  type  for  the  hazard  involved.  At  least 
two  approved  fire  extinguishers  shall  be  provided  in  the  working  chamber  as 
follows:  One  at  the  working  face  and  one  immediately  inside  the  bulkhead 
(pressure  side).  Extinguishers  in  the  working  chamber  shall  use  water  as 
the  primary  extinguishing  agent  and  shall  not  use  any  extinguishing  agent 
which  could  be  harmful  to  the  employees  in  the  working  chamber.  The  fire 
extinguisher  shall  be  protected  from  damage. 

1 926.803(1X8)  Highly  combustible  materials  shall  not  be  used  or  stored  in  the 
working  chamber.  Wood,  paper,  and  similar  combustible  material  shall  not  be 
used  in  the  working  chamber  in  quantities  which  could  cause  a  fire  hazard. 
The  compressor  building  shall  be  constructed  of  non-combustible  material. 

1926.803(0(9)  Man  locks  shall  be  equipped  with  a  manual  type  fire  extin- 
guisher system  that  can  be  activated  inside  the  man  lock  and  also  by  the 
outside  lock  attendant.  In  addition,  a  fire  hose  and  portable  fire  extinguisher 
shall  be  provided  inside  and  outside  the  man  lock.  The  portable  fire  extin- 
guisher shall  be  the  dry  chemical  type. 

1926.803(0(10)  Equipment,  fixtures,  and  furniture  in  man  locks  and  special 
decompression  chambers  shall  be  constructed  of  noncombustible  materials. 
Bedding,  etc..  shall  be  chemically  treated  so  as  to  be  fire  resistant. 

1926.803(0(11)  Head  frames  shall  be  constructed  of  structural  steel  or  open 
frame-work  fireproofed  timber.  Head  houses  and  other  temporary  surface 
buildings  or  structures  within  100  feet  of  the  shaft,  caisson,  or  tunnel 
opening  shall  be  built  of  fire-resistant  materials. 

1926.803(0(12)  No  oil.  gasoline,  or  other  combustible  material  shall  be 
stored  within  100  feet  of  any  shaft,  caisson,  or  tunnel  opening,  except  that 
oils  may  be  stored  in  suitable  tanks  in  isolated  fireproof  buildings,  provided 
such  buildings  are  not  less  than  50  feet  from  any  shaft,  caisson,  or  tunnel 
opening,  or  any  building  directly  connected  thereto. 

1926.803(l)(13)  Positive  means  shall  be  taken  to  prevent  leaking  flam- 
mable liquids  from  flowing  into  the  areas  specifically  mentioned  in  the 
preceding  paragraph. 

1926.803(0(14)  All  explosives  used  in  connection  with  compressed  air  work 
shall  be  selected,  stored,  transported,  and  used  as  specified  in  subpart  U 
of  this  part. 

1 926.803(m)  Bulkheads  and  safety  screens.  (1 )  Intermediate  bulkheads 
with  locks,  or  intermediate  safety  screens  or  both,  are  required  where  there 
is  the  danger  of  rapid  flooding. 


1926.803(m)(2)  In  liiniiils  16  feel  >>i  inun   in  diameter,  hanging  walkways 
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inst.iiii-ii  throughout  the  length  >>i  all  walkways  on  open  sides  in  acca 
dance  with  subpart  M  of  this  pan   Where  walkways  are  ramped  under 
safety  si  n  ins   ihc  walkway  surface  shall  be  skldproofed  by  cleats  or  by 
equivalent  means 

1 926.803(m)(3)  Bulkheads  used  to  contain  compressed  air  shall  be  tested. 
whin    prai  in  able,  to  prove  their  ability  iii  resist  the  highest  air  pressure 

which  may  i»  expo  ted  to  be  used. 

[44  FR  H577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  47 
FR  14696.  14706.  Apr.  6.  1982:  51  FR  25318.  .July  11.  1986:  61  FR  5510. 
Feb.  13,  19961 

§1926.804  Definitions  applicable  to  this  subpart. 

1926.804(a)  Bulkhead — An  airtight  structure  separating  the  working  cham- 
ber from  free  air  or  from  another  chamber  under  a  lesser  pressure  than 
the  working  pressure. 

1926.804(b)  Caisson — A  wood,  steel,  concrete  or  reinforced  concrete,  air- 
and  water-tight  chamber  in  which  It  is  possible  for  men  to  work  under  air 
pressure  greater  than  atmospheric  pressure  to  excavate  material  below 
water  level. 

1 926.804(c)  Decanting — A  method  used  for  decompressing  under  emergency 
circumstances.  In  this  procedure,  the  employees  are  brought  to  atmospheric 
pressure  with  a  very  high  gas  tension  in  the  tissues  and  then  immediately 
recompressed  in  a  second  and  separate  chamber  or  lock. 

1 926.804(d)  Emergency  locks — A  lock  designed  to  hold  and  permit  the  quick 
passage  of  an  entire  shift  of  employees. 

1926.804(e)  High  air — Air  pressure  used  to  supply  power  to  pneumaUc 
tools  and  devices. 

1926.804(f)  Low  air — Air  supplied  to  pressurize  working  chambers 
and  locks. 

1926.804(g)  Man  lock — A  chamber  through  which  men  pass  from  one  air 
pressure  environment  into  another. 

1 926.804(h)  Materials  lock— A  chamber  through  which  materials  and  equip- 
ment pass  from  one  air  pressure  environment  into  another. 

1 926.804(i)  Medical  lock — A  special  chamber  in  which  employees  are  treated 
for  decompression  illness.  It  may  also  be  used  in  preemployment  physical 
examinations  to  determine  the  adaptability  of  the  prospective  employee  to 
changes  in  pressure. 

1 926.804(j)  Normal  condition — One  during  which  exposure  to  compressed 
air  is  limited  to  a  single  continuous  working  period  followed  by  a  single 
decompression  in  any  given  24-hour  period:  the  total  time  of  exposure  to 
compressed  air  during  the  single  continuous  working  period  is  not  inter- 
rupted by  exposure  to  normal  atmospheric  pressure,  and  a  second  exposure 
to  compressed  air  does  not  occur  until  at  least  12  consecutive  hours  of 
exposure  to  normal  atmospheric  pressure  has  elapsed  since  the  employee 
has  been  under  pressure. 

1926.804(k)  Pressure — A  force  acting  on  a  unit  area.  Usually  shown  as 
pounds  per  square  inch.  (p. si.) 

1926.804(1)  Absolute  pressure  (p. si. a.) — The  sum  of  the  atmospheric  pres- 
sure and  gauge  pressure  (p.s.i.g.). 

1 926.804(m)  Atmospheric  pressure — The  pressure  of  air  at  sea  level,  usually 
14.7  p. si. a.  (1  atmosphere),  or  0  p.s.i.g. 

1 926.804(n)  Gauge  pressure  (p.s.i.g.) — Pressure  measured  by  a  gauge  and 
indicating  the  pressure  exceeding  atmospheric. 

1926.804(0)  Safety  screen — An  air-  and  water-tight  diaphragm  placed 
across  the  upper  part  of  a  compressed  air  tunnel  between  the  face  and 
bulkhead,  in  order  to  prevent  flooding  the  crown  of  the  tunnel  between  the 
safety  screen  and  the  bulkhead,  thus  providing  a  safe  means  of  refuge  and 
exit  from  a  flooding  or  flooded  tunnel. 

1926.804(p)  Special  decompression  chamber — A  chamber  to  provide 
greater  comfort  of  employees  when  the  total  decompression  time  ex- 
ceeds 75  minutes. 

1 926.804(q)  Working  chamber — The  space  or  compartment  under  air  pres- 
sure in  which  the  work  is  being  done. 
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Appendix  A  to  Subpart  S — Decompression  Tables 

1.  Explanation.  The  decompression  tables  are  computed  for  working 

chamber  pressures  from  0  to  14  pounds,  and  from  14  to  50  pounds  per  

square  inch  gauge  inclusive  by  2-pound  increments  and  for  exposure  Example  No.  1:4  hours  working  period  at  20  pounds  gauge, 

times  for  each  pressure  extending  from  one-half  to  over  8  hours  inclusive.  Decompression  Table  No.  1:  20  pounds  for  4  hours. 

Decompressions  will  be  conducted  by  two  or  more  stages  with  a  maximum  total  decompression  time 43 

of  four  stages,  the  latter  for  a  working  chamber  pressure  of  40  pounds  Decompression  Table  No.  2: 

per  square  inch  gauge  or  over.  stage  j .  Reduce  pressure  from  20  pounds  to  4  pounds 

Stage  1  consists  of  a  reduction  in  ambient  pressure  ranging  from  10  to  at  the  uniform  rate  of  5  pounds  per  minute. 

a  maximum  of  16  pounds  per  square  inch,  but  in  no  instance  will  the  Elapsed  time  stage  1:  16/5 3 

pressure  be  reduced  below  4  pounds  at  the  end  of  stage  1 .  This  reduction  Stage  2  (final  stage):  Reduce  pressure  at  a  uniform  rate 

in  pressure  in  stage  1  will  always  take  place  at  a  rate  not  greater  than  from  4  pounds  to  0-pounds  gage  over  a  period  of  40  minutes. 

5  pounds  per  minute.  Rate— 0. 10  pounds  per  minute  or  10  minutes  per  pound. 

Further  reduction  in  pressure  will  take  place  during  stage  2  and  subse-  Stage  2  (final)  elapsed  time 40 

quent  stages  as  required  at  a  slower  rate,  but  in  no  event  at  a  rate  greater  Total  time 43 

than  1  pound  per  minute.  Example  No.  2:  5-hour  working  period  at  24  pounds  gage. 

Decompression  Table  No.  1  indicates  in  the  body  of  the  table  the  total  Decompression  Table  No.  1:  24  pounds  for  5  hours. 

decompression  time  in  minutes  for  various  combinations  of  working  total  decompression  time 117 

chamber  pressure  and  exposure  time.  Decompression  Table  No.  2: 

Decompression  Table  No.  2  indicates  for  the  same  various  combinations  Stage  1 :  Reduce  pressure  from  24  pounds  to  8  pounds 

of  working  chamber  pressure  and  exposure  time  the  following:  at  the  uniform  rate  of  5  pounds  per  minute. 

—.              .         ,    .    „               .      .  Elapsed  time  stage  1:  16/5 3 

a.  The  number  of  stages  required:  r                    " 

Stage  2:  Reduce  pressure  at  a  uniform  rate 

b.  The  reduction  in  pressure  and  the  terminal  pressure  for  each  re-  from  8  pounds  to  4  pounds  over  a  period 
quired  stage:  of  4  minutes.  Rate.  1  pound  per  minute 

c.  The  time  in  minutes  through  which  the  reduction  in  pressure  is  ac-  Elapsed  time,  stage  2 4 

complished  for  each  required  stage:  Transfer  men  to  special  decompression  chamber 

maintaining  the  4-pound  pressure  during  the 

d.  The  pressure  reduction  rate  in  minutes  per  pound  for  each  required  stage;  transfer  operation 

IMPORTANT  NOTE:  The  Pressure  Reduction  in  Each  Stage  is  Accom-  Stage  3  (final  stage):  In  the  special  decompression 

plished  at  a  Uniform  Rate.  Do  Not  Interpolate  Between  Values  Shown  chamber,  reduce  the  pressure  at  a  uniform  rate 

on  the  Tables.  Use  the  Next  Higher  Value  of  Working  Chamber  Pressure  from  4  pounds  to  0-pound  gage  over  a  period  of 

or  Exposure  Time  Should  the  Actual  Working  Chamber  Pressure  or  the  '  10  minutes.  Rate.  0.037  pound  per  minute 

Actual  Exposure  Time.  Respectively.  Fall  Between  Those  for  Which  Cal-  or  27-5  minutes  per  pound.  Stage  3  (final) 

culated  Values  Are  Shown  in  the  Body  of  the  Tables.  Elapsed  time 110 

Total   time 1 17 

DECOMPRESSION  TABLE  NO.  1— TOTAL  DECOMPRESSION  TIME 


Work  pressure 

Working  period  hours 

p.s.i.g. 

1/2 

1 

1  1/2 

2 

3 

4 

5 

6 

7 

8 

Over  8 

9-12 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

14 

6 

6 

6 

6 

6 

6 

6 

6 

16 

16 

33 

16 

7 

7 

7 

7 

7 

7 

17 

33 

48 

48 

62 

18 

7 

7 

7 

8 

11 

17 

48 

63 

63 

73 

87 

20 

7 

7 

8 

15 

15 

43 

63 

73 

83 

103 

113 

22 

9 

9 

16 

24 

38 

68 

93 

103 

113 

128 

133 

24 

11 

12 

23 

27 

52 

92 

117 

122 

127 

137 

151 

26 

13 

14 

29 

34 

69 

104 

126 

141 

142 

142 

163 

28 

15 

23 

31 

41 

98 

127 

143 

153 

153 

165 

183 

30 

17 

28 

38 

62 

105 

143 

165 

168 

178 

188 

204 

32 

19 

35 

43 

85 

126 

163 

178 

193 

203 

213 

226 

34 

21 

39 

58 

98 

151 

178 

195 

218 

223 

233 

248 

36 

24 

44 

63 

113 

170 

198 

223 

233 

243 

253 

273 

38 

28 

49 

73 

128 

178 

203 

223 

238 

253 

263 

278 

40 

31 

49 

84 

143 

183 

213 

233 

248 

258 

278 

288 

42 

37 

56 

102 

144 

189 

215 

245 

260 

263 

268 

293 

44 

43 

64 

118 

154 

199 

234 

254 

264 

269 

269 

293 

46 

44 

74 

139 

171 

214 

244 

269 

274 

289 

299 

318 

48 

51 

89 

144 

189 

229 

269 

299 

309 

319 

319 

— 

50 

58 

94 

164 

209 

249 

279 

309 

329 

— 

— 

— 
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Subpart  S — Underground  Construction,  Caissons,  Cofferdams  and  Compressed  Air 


DECOMPRESSION  TABLE  NO.  2 
H» i  Interpol*!)    ua I  hlgha  \.iin<-  Cat  coadltkmt  oof  rompiitwl  i 


Decompression  data 


Decompression  data 


Working 
chamber 
pressure 
p.s.l.g. 


Pressure 

...  _. ,  reduction  p.s.l.g. 

Working 

period       Stage    ~~ 

hours  No.         From         To 


Pressurn 

Working 

Time  In 

reduction 

Total  time 

chamber 

Working 

■Mdi 

rate 

decompress 

pressure 

period 

Stage 

minutes 

mln/lb 

minutes 

p.s.l.g. 

hours 

No. 

Pressure 

reduction  p.s.l.g.       __  ^T~?f*        _^_. 

Time  In      reduction       Total  time 


stage 

minutes 


rate         decompress 
mln/lb  minutes 


14 

1/2 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

1 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

1  1/2 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

2 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

3 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

4 

14 

0 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

5 

14 

4 

2 

0.20 

6 

2 

4 

0 

4 

1.00 

6 

6 

14 

4 

2 

0.20 

4 

0 

4 

1.00 

6 

7 

14 

4 

2 

0.20 

2 

4 

0 

14 

3.50 

16 

8 

14 

4 

2 

0.20 

2 

4 

0 

14 

3.50 

16 

Over  8 

14 

4 

2 

0.20 

2 

4 

0 

30 

7.50 

32 

16 

1/2 

16 

4 

3 

0.20 

2 

4 

0 

4 

1.00 

7 

1 

16 

4 

3 

0.20 

7 

2 

4 

0 

4 

1.00 

7 

1   1/2 

16 

4 

3 

0.20 

2 

4 

0 

4 

1.00 

7 

2 

16 

4 

3 

0.20 

2 

4 

0 

4 

1.00 

7 

3 

16 

4 

3 

0.20 

2 

4 

0 

4 

1.00 

7 

4 

14 

4 

3 

0.20 

2 

4 

0 

4 

1.00 

7 

5 

14 

4 

3 

0.20 

7 

2 

4 

0 

4 

3.50 

17 

6 

14 

4 

3 

0.20 

2 

4 

0 

30 

7.50 

33 

7 

14 

4 

3 

0.20 

2 

4 

0 

45 

11.25 

48 

8 

14 

4 

3 

0.20 

2 

4 

0 

45 

11.25 

48 

Over  8 

14 

4 

3 

0.20 

0.20 
1.00 
0.20 
1.00 
0.20 
1.00 
0.20 
1.25 
0.20 
2.00 
0.20 
3.50 
0.20 

11.25 
0.20 

15.00 
0.20 

15.00 
0.20 

17.50 
0.20 

21.00 


7 
7 
7 
B 
11 
17 
4H 

S3 

S3 

73 

87 


3 

0.20 

4 

1.00 

7 

3 

0.20 

4 

1.00 

7 

3 

0.20 

5 

1.25 

8 

3 

0.20 

12 

3.00 

15 

3 

0.20 

12 

3.00 

15 

3 

0.20 

40 

10.00 

43 

3 

0.20 

60 

15.00 

63 

3 

0.20 

70 

17.50 

73 

3 

0.20 

80 

20.00 

83 

3 

0.20 

00 

25.00 

103 

3 

0.20 

10 

27.50 

113 
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DECOMPRESSION  TABLE  NO.  2 

(Do  not  interpolate,  use  next  higher  value  for  conditions  not  computed.) 


Working 
period 

Decompression  data 

Working 
chamber 

Pressure                               _ 

reduction  p.s.i.g.      _               ^fss,ure 
Time  in      reduction 

Total  time 

pressure 

Stage                                        stage            rate 

decompress 

22 

1/2 

1 

22 

6 

3 

0.20 

2 

6 

0 

6 

1.00 

9 

1 

1 

22 

6 

3 

0.20 

2 

6 

0 

6 

1.00 

9 

1  1/2 

1 

22 

6 

3 

0.20 

2 

6 

0 

13 

2.20 

16 

2 

1 

22 

6 

3 

0.20 

2 

6 

0 

21 

3.50 

24 

3 

1 

22 

6 

3 

0.20 

2 

6 

0 

35 

5.85 

38 

4 

1 

22 

6 

3 

0.20 

2 

6 

0 

65 

10.83 

68 

5 

1 

22 

6 

3 

0.20 

2 

6 

0 

90 

15.00 

93 

6 

1 

22 

6 

3 

0.20 

2 

6 

0 

100 

16.67 

103 

7 

1 

22 

6 

3 

0.20 

2 

6 

0 

110 

18.35 

113 

8 

1 

22 

6 

3 

0.20 

2 

6 

0 

125 

20.80 

128 

Over  8 

1 

22 

6 

3 

0.20 

2 

6 

0 

130 

21.70 

133 

24 

1/2 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

4 

1.00 

11 

1 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

5 

1.25 

12 

1  1/2 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

16 

4.00 

23 

2 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

20 

5.00 

27 

3 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

45 

11.25 

52 

4 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

85 

21.25 

92 

5 

1 

24 

8 

3 

0.20 

2 

8 

4 

4 

1.00 

3 

4 

0 

110 

27.50 

117 

6 

1 

24 

8 

3 

0.20 

120 

3 


1.00 

28.80 
0.20 
1.00 

30.00 
0.20 
1.00 

32.50 
0.20 
2.00 

35.00 

0.20 
1.00 
1.00 
0.20 
1.00 
1.25 
0.20 
1.00 


Decompression  data 


Working 

chamber  Working 

pressure  period 
p.s.i.g.         hours 


Pressure 

reduction  p.s.i.g.      _ 

Time  in 

—      stage 


From 


To 


Pressure 

reduction  Total  time 

rate  decompress 

minutes         min/lb  minutes 


115 
3 
8 

130 
3 
9 

130 


130 
3 


5.00 
0.20 
1.00 
6.25 
0.20 
1.00 

15.00 
0.20 
1.00 

23.75 
0.20 
1.33 

28.80 
0.20 
1.33 

32.50 
2.20 
1.50 

32.50 
0.20 
1.50 

32.50 
0.20 
5.00 

32.50 


28 

12 

3 

0.20 

12 

4 

8 

1.00 

4 

0 

4 

1.00 

28 

12 

3 

.2 

12 

4 

8 

1.00 

4 

0 

12 

3.00 

28 

12 

3 

0.20 

12 

4 

8 

1.00 

4 

0 

20 

5.00 

28 

12 

3 

0.20 

12 

4 

8 

1.00 

4 

0 

30 

7.50 

28 

12 

3 

0.20 

12 

4 

10 

1.25 

4 

0 

85 

21.20 

28 

12 

3 

0.20 

12 

4 

14 

1.75 

4 

0 

110 

27.50 

28 

12 

3 

0.20 

12 

4 

20 

2.50 

4 

0 

120 

30.00 

28 

12 

3 

0.20 

12 

4 

20 

2.50 

4 

0 

130 

32.50 

28 

12 

3 

0.20 

12 

4 

20 

2.50 

4 

0 

120 

32.50 

28 

12 

3 

0.20 

12 

4 

32 

4.00 

4 

0 

130 

32.50 

28 

12 

3 

0.20 

12 

4 

50 

6.25 

4 

0 

130 

32.50 
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DECOMPRESSION  TABLE  NO.  2 

M' erpolate,  uac  nod  higba  value  bi  oondttlom  not  cauputad  I 


■ 

Decompression  data 

Working 

chamber    Working 
pressure      period 

Decompression  data 

Working 
chamber    Working 

Stage 

Pressure 
reduction  p.s.l.g. 

Time  In 

■.t.icj,- 

Pressure 

reduction 

rate 

Total  time 
decompress 

Stage 

Pressure 
reduction  p.s.i.g. 

Time  in 

■sags' 

Pressure 

reduction 

rate 

Total  time 

pressure      period 

decompress 

p.s.l.g.         hours 

No. 

From 

To 

minutes 

mln/lb 

minutes 

p.s.l.g.         hours 

No. 

From 

To 

minutes 

min/lb 

minutes 

Id                 1/2 

1 

30 

14 

3 

0.20 

34                 1/2 

1 

34 

18 

3 

0.20 

2 

14 

4 

10 

1.00 

2 

18 

4 

14 

1.00 

a 

4 

0 

4 

1.00 

17 

3 

4 

0 

4 

1.00 

21 

1 

l 

30 

14 

3 

0.20 

1 

1 

34 

18 

3 

0.20 

2 

14 

4 

10 

1.00 

2 

18 

4 

14 

1.00 

3 

4 

0 

15 

3.75 

28 

3 

4 

0 

22 

5.50 

39 

1   1/2 

1 

30 

14 

3 

0.20 

1   1/2 

1 

34 

18 

3 

0.20 

2 

14 

4 

10 

1.00 

2 

18 

4 

25 

1.80 

3 

4 

0 

25 

6.25 

38 

3 

4 

0 

30 

7.50 

58 

2 

1 

30 

14 

3 

0.20 

2 

1 

34 

18 

3 

0.20 

2 

14 

4 

14 

1.40 

2 

18 

4 

35 

2.50 

3 

4 

0 

45 

11.25 

62 

3 

4 

0 

80 

15.00 

98 

3 

1 

30 

14 

3 

0.20 

3 

1 

34 

18 

3 

0.20 

2 

14 

4 

17 

1.70 

2 

18 

4 

43 

3.10 

3 

4 

0 

85 

21.20 

105 

3 

4 

0 

105 

26.25 

151 

4 

1 

30 

14 

3 

0.20 

4 

1 

34 

18 

3 

0.20 

2 

14 

4 

30 

3.00 

2 

18 

4 

55 

3.93 

3 

4 

0 

110 

27.50 

143 

3 

4 

0 

120 

30.00 

178 

5 

1 

30 

14 

3 

0.20 

5 

1 

34 

18 

3 

0.20 

2 

14 

4 

35 

3.50 

2 

18 

4 

62 

4.43 

3 

4 

0 

130 

32.50 

165 

3 

4 

0 

130 

32.50 

195 

6 

1 

30 

14 

3 

0.20 

6 

1 

34 

18 

3 

0.20 

2 

14 

4 

35 

3.50 

2 

18 

4 

85 

6.07 

3 

4 

0 

130 

32.50 

168 

3 

4 

0 

130 

32.50 

218 

7 

1 

30 

14 

3 

0.20 

7 

1 

34 

18 

3 

0.20 

2 

14 

4 

45 

4.50 

2 

18 

4 

90 

6.43 

3 

4 

0 

130 

32.50 

178 

3 

4 

0 

130 

32.50 

223 

8 

1 

30 

14 

3 

0.20 

8 

1 

34 

18 

3 

0.20 

2 

14 

4 

55 

5.50 

2 

18 

4 

100 

7.15 

3 

4 

0 

130 

32.50 

188 

3 

4 

0 

130 

32.50 

233 

Over  8 

1 

30 

14 

3 

0.20 

Over  8 

1 

34 

18 

3 

0.20 

2 

14 

4 

71 

7.10 

2 

18 

4 

115 

8.23 

3 

4 

0 

130 

32.50 

204 

3 

4 

0 

130 

32.50 

248 

32                1/2 

1 

32 

16 

3 

0.20 

36                1/2 

1 

36 

20 

3 

0.20 

2 

16 

4 

12 

1.00 

2 

20 

4 

16 

1.00 

3 

4 

0 

4 

1.00 

19 

3 

4 

0 

5 

1.25 

24 

1 

1 

32 

16 

3 

0.20 

1 

1 

36 

20 

3 

0.20 

2 

16 

4 

12 

1.00 

2 

20 

4 

16 

1.00 

3 

4 

0 

20 

5.00 

35 

3 

4 

0 

25 

6.25 

44 

1   1/2 

1 

32 

16 

3 

0.20 

1  1/2 

1 

36 

20 

3 

0.20 

2 

16 

4 

15 

1.25 

2 

20 

4 

30 

1.88 

3 

4 

0 

25 

6.25 

43 

3 

4 

0 

30 

7.50 

63 

2 

1 

32 

16 

3 

0.20 

2 

1 

36 

20 

3 

0.20 

2 

16 

4 

22 

1.83 

2 

20 

4 

40 

2.50 

3 

4 

0 

60 

15.00 

85 

3 

4 

0 

70 

17.50 

113 

3 

1 

32 

16 

3 

0.20 

3 

1 

36 

20 

3 

0.20 

2 

16 

4 

28 

2.33 

2 

20 

4 

52 

3.25 

3 

4 

0 

95 

23.75 

126 

3 

4 

0 

115 

28.75 

170 

4 

1 

32 

16 

3 

0.20 

4 

1 

36 

20 

3 

0.20 

2 

16 

4 

40 

3.33 

2 

20 

4 

65 

4.06 

3 

4 

0 

120 

30.00 

163 

3 

4 

0 

130 

32.50 

198 

5 

1 

32 

16 

3 

0.20 

5 

1 

36 

20 

3 

0.20 

2 

16 

4 

45 

3.75 

2 

20 

4 

90 

5.63 

3 

4 

0 

130 

32.50 

178 

3 

4 

0 

130 

32.50 

223 

6 

1 

32 

16 

3 

0.20 

6 

1 

36 

20 

3 

0.20 

2 

16 

4 

60 

5.00 

2 

20 

4 

100 

6.25 

3 

4 

0 

130 

32.50 

193 

3 

4 

0 

130 

32.50 

233 

7 

1 

32 

16 

3 

0.20 

7 

1 

36 

20 

3 

0.20 

2 

16 

4 

70 

5.83 

2 

20 

4 

110 

6.88 

3 

4 

0 

130 

32.50 

203 

3 

4 

0 

130 

32.50 

243 

8 

1 

32 

16 

3 

0.20 

8 

1 

36 

20 

3 

0.20 

2 

16 

4 

80 

6.67 

2 

20 

4 

120 

7.50 

3 

4 

0 

130 

32.50 

213 

3 

4 

0 

130 

32.50 

253 

Over  8 

1 

32 

16 

3 

0.20 

Over  8 

1 

36 

20 

3 

0.20 

2 

16 

4 

93 

7.75 

2 

20 

4 

140 

8.75 

3 

4 

0 

130 

32.50 

226 

3 

4 

0 

130 

32.50 

273 

OSHA  Standards  for  the  Construction  Industry 


303 


DECOMPRESSION  TABLE  NO.  2 

(Do  not  Interpolate,  use  next  higher  value  for  conditions  not  computed.) 


Decompression  data 

Working 
chamber 
pressure 

Working 
period 

Decompression 

data 

Working 
chamber    Working 

Stage 

Pressure 
reduction  p.s.i.g. 

Time  in 
stage 

Pressure 

reduction 

rate 

Total  time 
decompress 

Stage 

Pressure 
reduction  p.s.i.g. 

Time  in 
stage 

Pressure 

reduction 

rate 

Total  time 

pressure      period 

decompress 

p.s.i.g.        hours 

No. 

From 

To 

minutes 

min/lb 

minutes 

p.s.i.g. 

hours 

No. 

From 

To 

minutes 

min/lb 

minutes 

38                1/2 

1 

38 

22 

3 

0.20 

40 

1/2 

1 

40 

24 

3 

0.20 

2 

22 

6 

16 

1.00 

2 

24 

8 

16 

1.00 

3 

6 

0 

9 

1.50 

28 

3 

8 

4 

4 

1.00 

1 

1 

38 

22 

3 

0.20 

4 

4 

0 

8 

2.00 

31 

2 

22 

6 

16 

1.00 

1 

1 

40 

24 

3 

0.20 

3 

6 

0 

30 

5.00 

49 

1  1/2 

1 

38 

22 

3 

0.20 

2 

24 

8 

16 

1.00 

2 

22 

6 

20 

1.25 

3 

8 

4 

5 

1.25 

3 

6 

0 

50 

8.34 

73 

4 

4 

0 

25 

6.25 

49 

2 

1 

38 

22 

3 

0.20 

1  1/2 

1 

40 

24 

3 

0.20 

2 

22 

6 

30 

1.88 

2 

24 

8 

16 

1.00 

3 

6 

0 

95 

15.83 

128 

3 

8 

4 

20 

5.00 

3 

1 

38 

22 

3 

0.20 

4 

4 

0 

45 

11.25 

84 

2 

22 

6 

35 

2.19 

2 

2 

40 

24 

3 

0.20 

3 

6 

0 

140 

23.35 

178 

1 

24 

8 

25 

1.56 

4 

1 

38 

22 

3 

0.20 

3 

8 

4 

20 

5.00 

2 

22 

6 

50 

3.12 

4 

4 

0 

95 

23.75 

143 

3 

6 

0 

150 

25.00 

203 

3 

1 

40 

24 

3 

0.20 

5 

1 

38 

22 

3 

0.20 

2 

22 

6 

55 

3.44 

2 

24 

8 

30 

1.88 

3 

6 

0 

165 

27.50 

223 

3 

8 

4 

30 

7.50 

6 

1 

38 

22 

3 

0.20 

4 

4 

0 

120 

30.00 

183 

2 

22 

6 

70 

4.38 

4 

1 

40 

24 

3 

0.20 

3 

6 

0 

165 

27.50 

238 

2 

24 

8 

45 

2.81 

7 

1 

38 

22 

3 

0.20 

3 

8 

4 

35 

8.75 

2 

22 

6 

85 

5.32 

4 

4 

0 

130 

32.50 

213 

3 

6 

0 

165 

27.50 

253 

5 

1 

40 

24 

3 

0.20 

8 

1 

38 

22 

3 

0.20 

2 

24 

8 

47 

2.94 

2 

22 

6 

95 

5.93 

3 

8 

4 

53 

13.25 

3 

6 

0 

165 

27.50 

263 

4 

4 

0 

130 

32.50 

233 

Over  8 

1 
2 
3 

38 

22 

6 

22 
6 
0 

3 
110 
165 

0.20 

6.88 

27.50 

278 

6 

7 

8 

Over  8 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

40 

24 

8 

4 

40 

24 

8 

4 

40 

24 

8 

4 

40 

24 

8 

4 

24 
8 
4 
0 

24 
8 
4 
0 

24 
8 
4 
0 

24 
8 
4 
0 

3 

55 

60 

130 

3 

65 

60 

130 

3 

75 

60 

130 

3 

95 

60 

130 

0.20 

3.44 

15.00 

32.50 

0.20 

4.06 

15.00 

32.50 

0.20 

4.70 

15.00 

32.50 

0.20 

5.93 

15.00 

32.50 

248 
258 
268 
288 

304 
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DECOMPRESSION  TABLE  NO.  2 
(Do  n..i  interpolate,  uee  next  hlgha  value  foi Utioni  not  i  omputed  i 


Working 
chamber    Working 

Decompression  data 

Working 

chamber    Working 
pressure      period 
p.s.l.g.         hours 

Decompression  daU 

Stage 

No. 

Pressure 
reduction  p.s.l.g. 

Time  in 
stage 

minutes 

Pressure 

reduction 

rate 

min/lb 

Total  time 

decompress 

minutes 

Stage 
No. 

Pressure 
reduction  p.s.l.g. 

Time  in 
stage 

minutes 

Pressure 

reduction 

rate 

min/lb 

Total  time 

pressure      period 
p.s.l.g.         hours 

From 

To 

From 

To 

decompress 
minutes 

42                 1/2 

1 

42 

M 

3 

0.20 

44                 1/2 

1 

44 

28 

3 

0.20 

2 

26 

10 

16 

1.00 

2 

28 

12 

16 

1.00 

3 

10 

4 

6 

1.00 

3 

12 

4 

8 

1.00 

4 

4 

0 

12 

3.00 

37 

4 

4 

0 

16 

4.00 

43 

1 

1 

42 

26 

3 

0.20 

1 

1 

44 

28 

3 

0.20 

2 

26 

10 

16 

1.00 

2 

28 

12 

16 

1.00 

3 

10 

4 

12 

2.00 

3 

12 

4 

20 

2.50 

4 

4 

0 

25 

6.25 

56 

4 

4 

0 

25 

6.25 

M 

1  1/2 

1 

42 

26 

3 

0.20 

1   1/2 

1 

44 

28 

3 

0.20 

2 

26 

10 

16 

1.00 

2 

28 

12 

16 

1.00 

3 

10 

4 

23 

3.83 

3 

12 

4 

27 

3.38 

4 

4 

0 

60 

15.00 

■  02 

4 

4 

0 

72 

18.00 

118 

2 

1 

42 

26 

3 

0.20 

2 

1 

44 

28 

3 

0.20 

2 

26 

10 

16 

1.00 

2 

28 

12 

16 

1.00 

3 

10 

4 

30 

5.00 

3 

12 

4 

40 

5.00 

4 

4 

0 

95 

23.75 

144 

4 

4 

0 

95 

23.75 

154 

3 

1 

42 

26 

3 

0.20 

3 

1 

44 

28 

3 

0.20 

2 

26 

10 

16 

1.00 

2 

28 

12 

16 

1.00 

3 

10 

4 

50 

8.34 

3 

12 

4 

60 

7.50 

4 

4 

0 

120 

30.00 

189 

4 

4 

0 

120 

30.00 

199 

4 

1 

42 

26 

3 

0.20 

4 

1 

44 

28 

3 

0.20 

2 

26 

10 

17 

1.06 

2 

28 

12 

16 

1.00 

3 

10 

4 

65 

10.83 

3 

12 

4 

85 

10.62 

4 

4 

0 

130 

32.50 

215 

4 

4 

0 

130 

32.50 

234 

5 

1 

42 

26 

3 

0.20 

5 

1 

44 

28 

3 

0.20 

2 

26 

10 

27 

1.69 

2 

28 

12 

16 

1.00 

3 

10 

4 

85 

14.18 

3 

12 

4 

105 

13.13 

4 

4 

0 

130 

32.50 

245 

4 

4 

0 

130 

32.50 

254 

6 

1 

42 

26 

3 

0.20 

6 

1 

44 

28 

3 

0.20 

2 

26 

10 

27 

1.69 

2 

28 

12 

16 

1.00 

3 

10 

4 

100 

16.67 

3 

12 

4 

115 

14.38 

4 

4 

0 

130 

32.50 

260 

4 

4 

0 

130 

32.50 

264 

7 

I 

42 

26 

3 

0.20 

7 

1 

44 

28 

3 

0.20 

2 

26 

10 

30 

1.88 

2 

28 

12 

16 

1.00 

3 

10 

4 

100 

16.67 

3 

12 

4 

120 

15.00 

4 

4 

0 

130 

32.50 

263 

4 

4 

0 

130 

32.50 

269 

8 

1 

42 

26 

3 

0.20 

8 

1 

44 

28 

3 

0.20 

2 

26 

10 

35 

2.19 

2 

28 

12 

16 

1.00 

3 

10 

4 

100 

16.67 

3 

12 

4 

120 

15.00 

4 

4 

0 

130 

32.50 

268 

4 

4 

0 

130 

32.50 

269 

Over  8 

1 

42 

26 

3 

0.20 

Over  8 

1 

44 

28 

3 

0.20 

2 

26 

10 

60 

3.75 

2 

28 

12 

40 

2.50 

3 

10 

4 

100 

16.67 

3 

12 

4 

120 

15.00 

4 

4 

0 

130 

32.50 

293 

4 

4 

0 

130 

32.50 

293 
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DECOMPRESSION  TABLE  NO.  2 

(Do  not  interpolate,  use  next  higher  value  for  conditions  not  computed.) 


Decompression  data 


Decompression  data 


Working 

chamber  Working 

pressure  period 

p.s.i.g.  hours 


Pressure 
reduction  p.s.i.g. 


Stage 


Pressure 

Working 

Time  in 

reduction 

Total  time 

chamber 

Working 

stage 

rate 

decompress 

pressure 

period 

minutes 

min/lb 

minutes 

p.s.i.g. 

hours 

Pressure 
reduction  p.s.i.g. 


Stage 


1/2 


0.20 
1.00 
1.00 


4 

4 

0 

15 

3.75 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

25 

2.50 

4 

4 

0 

30 

7.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

35 

3.50 

4 

4 

0 

85 

21.20 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

47 

4.70 

4 

4 

0 

105 

25.25 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

65 

6.50 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

95 

9.50 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

120 

12.00 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

125 

12.50 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

140 

14.00 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

16 

1.00 

3 

14 

4 

150 

15.00 

4 

4 

0 

130 

32.50 

1 

46 

30 

3 

0.20 

2 

30 

14 

25 

1.56 

3 

14 

4 

160 

16.00 

4 

4 

0 

130 

32.50 

1/2 


1  1/2 


Pressure 

Time  in      reduction  Total  time 

stage            rate  decompress 

minutes        min/lb  minutes 


1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

12 

1.00 

4 

4 

0 

20 

5.00 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

35 

2.92 

4 

4 

0 

35 

8.75 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

45 

3.75 

4 

4 

0 

80 

20.00 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

60 

5.00 

4 

4 

0 

110 

27.50 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

90 

7.50 

4 

4 

0 

120 

30.00 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

120 

10.00 

4 

4 

0 

130 

32.50 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

140 

11.67 

4 

4 

0 

130 

32.50 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

160 

13.33 

4 

4 

0 

130 

32.50 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

170 

14.17 

4 

4 

0 

130 

32.50 

1 

48 

32 

3 

0.20 

2 

32 

16 

16 

1.00 

3 

16 

4 

170 

14.17 

4 

4 

0 

130 

32.50 
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DECOMPRESSION  TABLE  NO.  2 

:  iiii'Im  i  i. .in.  for UHona  nol  i  omputed  i 


Decompression  data 

Working 
chamber    Working 

Stage 

No. 

Pressure 
reduction  p.s.l.g. 

Time  In 
stage 
minutes 

Pressure 

reduction 

rate 

.inn  ii. 

Total  time 

pressure      period 
p.s.l.g.         hours 

From 

To 

decompress 
minutes 

50                 1/2 

1 

so 

34 

3 

0.20 

2 

.11 

18 

16 

1.00 

3 

18 

4 

14 

1.00 

4 

4 

0 

25 

6.25 

58 

1 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

40 

2.86 

4 

4 

0 

35 

8.75 

94 

1   1/2 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

55 

3.93 

4 

4 

0 

90 

22.50 

164 

2 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

70 

5.00 

4 

4 

0 

120 

30.00 

209 

3 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

100 

7.15 

4 

4 

0 

130 

32.50 

249 

4 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

130 

8.58 

4 

4 

0 

130 

32.50 

279 

5 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

160 

11.42 

4 

4 

0 

130 

32.50 

309 

6 

1 

50 

34 

3 

0.20 

2 

34 

18 

16 

1.00 

3 

18 

4 

180 

12.85 

4 

4 

0 

130 

32.50 

329 

|44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979:  as  amended  at 
58  FR  3531 1.  June  30,  1993] 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333):  sees.  4,  6.  8.  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657);  Secretary  of 
Labor's  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059).  or  9-83 
(48  FR  35736).  as  applicable. 


§1926.850  Preparatory  operations. 

1926.850(a)  Prior  to  permitting  employees  to  start  demolition  operations,  an 
engineering  survey  shall  be  made,  by  a  competent  person,  of  the  structure  to 
determine  the  condition  of  the  framing,  floors,  and  walls,  and  possibility  of  un- 
planned collapse  of  any  portion  of  the  structure.  Any  adjacent  structure  where 
employees  may  be  exposed  shall  also  be  similarly  checked.  The  employer  shall 
have  in  writing  evidence  that  such  a  survey  has  been  performed. 

1926.850(b)  When  employees  are  required  to  work  within  a  structure  to 
be  demolished  which  has  been  damaged  by  fire,  flood,  explosion,  or  other 
cause,  the  walls  or  floor  shall  be  shored  or  braced. 

1 926.850(c)  All  electric,  gas.  water,  steam,  sewer,  and  other  service  lines 
shall  be  shut  off.  capped,  or  otherwise  controlled,  outside  the  building  line 
before  demolition  work  is  started.  In  each  case,  any  utility  company  which 
is  involved  shall  be  notified  in  advance. 

1 926.850(d)  If  it  is  necessary  to  maintain  any  power,  water  or  other  utilities 
during  demolition,  such  lines  shall  be  temporarily  relocated,  as  necessary, 
and  protected. 

1926.850(e)  It  shall  also  be  determined  if  any  type  of  hazardous  chemicals, 
gases,  explosives,  flammable  materials,  or  similarly  dangerous  substances 
have  been  used  in  any  pipes,  tanks,  or  other  equipment  on  the  property. 
When  the  presence  of  any  such  substances  is  apparent  or  suspected, 
testing  and  purging  shall  be  performed  and  the  hazard  eliminated  before 
demolition  is  started. 

1926.850(f)  Where  a  hazard  exists  from  fragmentation  of  glass,  such  haz- 
ards shall  be  removed. 

1 926.850(g)  Where  a  hazard  exists  to  employees  falling  through  wall  openings, 
the  opening  shall  be  protected  to  a  height  of  approximately  42  inches. 

1926.850(h)  When  debris  is  dropped  through  holes  in  the  floor  without  the 
use  of  chutes,  the  area  onto  which  the  material  is  dropped  shall  be  completely 
enclosed  with  barricades  not  less  than  42  inches  high  and  not  less  than  6  feet 
back  from  the  projected  edge  of  the  opening  above.  Signs,  warning  of  the 
hazard  of  falling  materials,  shall  be  posted  at  each  level.  Removal  shall  not 
be  permitted  in  this  lower  area  until  debris  handling  ceases  above. 

1926.850(1)  All  floor  openings,  not  used  as  material  drops,  shall  be  covered 
over  with  material  substantial  enough  to  support  the  weight  of  any  load 
which  may  be  imposed.  Such  material  shall  be  properly  secured  to  prevent 
its  accidental  movement. 

1926.850(j)  Except  for  the  cutting  of  holes  in  floors  for  chutes,  holes  through 
which  to  drop  materials,  preparation  of  storage  space,  and  similar  necessary 
preparatory  work,  the  demolition  of  exterior  walls  and  floor  construction 
shall  begin  at  the  top  of  the  structure  and  proceed  downward.  Each  story 
of  exterior  wall  and  floor  construction  shall  be  removed  and  dropped  into 
the  storage  space  before  commencing  the  removal  of  exterior  walls  and 
floors  in  the  story  next  below. 

1926.850(k)  Employee  entrances  to  multi-story  structures  being  demol- 
ished shall  be  completely  protected  by  sidewalk  sheds  or  canopies,  or  both, 
providing  protection  from  the  face  of  the  building  for  a  minimum  of  8  feet. 
All  such  canopies  shall  be  at  least  2  feet  wider  than  the  building  entrances 
or  openings  (1  foot  wider  on  each  side  thereof),  and  shall  be  capable  of 
sustaining  a  load  of  150  pounds  per  square  foot. 

§1926.851  Stairs,  passageways,  and  ladders. 

1926.851(a)  Only  those  stairways,  passageways,  and  ladders,  designated  as 
means  of  access  to  the  structure  of  a  building,  shall  be  used.  Other  access 
ways  shall  be  entirely  closed  at  all  times. 

1926.851(b)  All  stairs,  passageways,  ladders  and  incidental  equipment 
thereto,  which  are  covered  by  this  section,  shall  be  periodically  inspected 
and  maintained  in  a  clean  safe  condition. 


1 926.851  (c)  In  a  multistory  building,  when  a  stairwell  is  being  used,  it  shall 
be  properly  illuminated  by  either  natural  or  artificial  means,  and  completely 
and  substantially  covered  over  at  a  point  not  less  than  two  floors  below 
the  floor  on  which  work  is  being  performed,  and  access  to  the  floor  where 
the  work  is  in  progress  shall  be  through  a  properly  lighted,  protected,  and 
separate  passageway. 

§1926.852  Chutes. 

1926.852(a)  No  material  shall  be  dropped  to  any  point  lying  outside  the 
exterior  walls  of  the  structure  unless  the  area  is  effectively  protected. 

1926.852(b)  All  materials  chutes,  or  sections  thereof,  at  an  angle  of  more 
than  45°  from  the  horizontal,  shall  be  entirely  enclosed,  except  for  openings 
equipped  with  closures  at  or  about  floor  level  for  the  insertion  of  materials. 
The  openings  shall  not  exceed  48  inches  in  height  measured  along  the  wall 
of  the  chute.  At  all  stories  below  the  top  floor,  such  openings  shall  be  kept 
closed  when  not  in  use. 

1 926.852(c)  A  substantial  gate  shall  be  installed  in  each  chute  at  or  near 
the  discharge  end.  A  competent  employee  shall  be  assigned  to  control  the 
operation  of  the  gate,  and  the  backing  and  loading  of  trucks. 

1926.852(d)  When  operations  are  not  in  progress,  the  area  surrounding 
the  discharge  end  of  a  chute  shall  be  securely  closed  off. 

1926.852(e)  Any  chute  opening,  into  which  workmen  dump  debris,  shall 
be  protected  by  a  substantial  guardrail  approximately  42  inches  above  the 
floor  or  other  surface  on  which  the  men  stand  to  dump  the  material.  Any 
space  between  the  chute  and  the  edge  of  openings  in  the  floors  through 
which  it  passes  shall  be  solidly  covered  over. 

1926.852(f)  Where  the  material  is  dumped  from  mechanical  equipment  or 
wheelbarrows,  a  securely  attached  toeboard  or  bumper,  not  less  than  4 
inches  thick  and  6  inches  high,  shall  be  provided  at  each  chute  opening. 

1926.852(g)  Chutes  shall  be  designed  and  constructed  of  such  strength  as 
to  eliminate  failure  due  to  impact  of  materials  or  debris  loaded  therein. 

§1926.853  Removal  of 
materials  through  floor  openings. 

Any  openings  cut  in  a  floor  for  the  disposal  of  materials  shall  be  no  larger 
in  size  than  25  percent  of  the  aggregate  of  the  total  floor  area,  unless  the 
lateral  supports  of  the  removed  flooring  remain  in  place.  Floors  weakened 
or  otherwise  made  unsafe  by  demolition  operations  shall  be  shored  to  carry 
safely  the  intended  imposed  load  from  demolition  operations. 

§1926.854  Removal  of  walls, 
masonry  sections,  and  chimneys. 

1926.854(a)  Masonry  walls,  or  other  sections  of  masonry,  shall  not  be  per- 
mitted to  fall  upon  the  floors  of  the  building  in  such  masses  as  to  exceed 
the  safe  carrying  capacities  of  the  floors. 

1926.854(b)  No  wall  section,  which  is  more  than  one  story  in  height,  shall 
be  permitted  to  stand  alone  without  lateral  bracing,  unless  such  wall  was 
originally  designed  and  constructed  to  stand  without  such  lateral  support, 
and  is  in  a  condition  safe  enough  to  be  self-supporting.  All  walls  shall  be 
left  in  a  stable  condition  at  the  end  of  each  shift. 

1926.854(c)  Employees  shall  not  be  permitted  to  work  on  the  top  of  a  wall 
when  weather  conditions  constitute  a  hazard. 

1926.854(d)  Structural  or  load-supporting  members  on  any  floor  shall  not 
be  cut  or  removed  until  all  stories  above  such  a  floor  have  been  demolished 
and  removed.  This  provision  shall  not  prohibit  the  cutting  of  floor  beams 
for  the  disposal  of  materials  or  for  the  installation  of  equipment,  provided 
that  the  requirements  of  §§1926.853  and  1926.855  are  met. 

1 926.854(e)  Floor  openings  within  1 0  feet  of  any  wall  being  demolished  shall 
be  planked  solid,  except  when  employees  are  kept  out  of  the  area  below. 

1926.854(f)  In  buildings  of  "skeleton-steel"  construction,  the  steel  framing 
may  be  left  in  place  during  the  demolition  of  masonry.  Where  this  is  done, 
all  steel  beams,  girders,  and  similar  structural  supports  shall  be  cleared  of 
all  loose  material  as  the  masonry  demolition  progresses  downward. 

1926.854(g)  Walkways  or  ladders  shall  be  provided  to  enable  employees  to 
safely  reach  or  leave  any  scaffold  or  wall. 
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Subpart  T — Demolition 


1020.864(h)  w.iiK  which  lining  mill  to  nipporl  earth  01 

adjoining  structures,  shall  nol  be  demollahed  until  men  earth  baa  been 
proper lj  braced  01  adjoining  strut  turea  have  been  properly  underpinned 

1920.854(1)  Walla,  w  iii'  h  are  i"  lerve  aa  retaining  walls  against  whit  h  de 
inis  win  be  piled,  —  t » . 1 1 1  not  be  m  uaed  unless  ,  apable  "i  safer)  lupportlng 
the  imposed  load 

§1926.855  Manual  removal  of  floors. 

1020.855(a)  Openlnga  cut  in  .i  M. «ii  si, .mi  extend  the  lull  apan  ol  the  an  h 
between 

1020.855(b)  Before  demolishing  an]  n an  b,  debrla  and  othei  materia] 

sh.iii  be  removed  from  such  arch  and  othei  adjacent  Qoor  area.  Planks  not 
less  than  2  inches  by  n>  inches  in  cross  section,  lull  size  undressed,  shall 

In-  provided  liu    and  shall  In-  usi-d  by  employees  lo  stand  on  while  breaking 

down  limn  ,<it  ins  between  beams.  Such  pi. inks  shall  be  su  located  as  to 

provide  a  sale  support  lor  the  workmen  should  the  arch  between  the  beams 

i  nil. ipse   i  in-  open  space  between  pi. inks  shall  nol  exceed  16  Inches. 

1020.855(c)  Safe  walkways,  not  less  than  18  Inches  wide,  formed  ol  planks 
not  less  than  2  Inches  thick  If  wood,  or  of  equivalent  Strength  it  metal,  shall 
be  provided  and  used  by  workmen  when  necessary  to  enable  them  to  reach 
any  point  without  walking  upon  exposed  beams. 

1020.855(d)  Stringers  of  ample  strength  shall  be  Installed  to  support  the 
flooring  planks,  and  the  ends  of  such  stringers  shall  be  supported  by  floor 
beams  or  girders,  and  not  by  floor  arches  alone. 

1020.855(e)  Planks  shall  be  laid  together  over  solid  bearings  with  the  ends 
overlapping  at  least  1  foot. 

1020.855(f)  When  floor  arches  are  being  removed,  employees  shall  not  be 
allowed  in  the  area  directly  underneath,  and  such  an  area  shall  be  bar- 
ricaded to  prevent  access  to  It. 

1020.855(g)  Demolition  of  floor  arches  shall  not  be  started  until  they,  and 
the  surrounding  floor  area  for  a  distance  of  20  feet,  have  been  cleared  of 
debris  and  any  other  unnecessary  materials. 

§1926.856  Removal  of  walls,  floors, 
and  material  with  equipment. 

1020.850(a)  Mechanical  equipment  shall  not  be  used  on  floors  or  working 
surfaces  unless  such  floors  or  surfaces  are  of  sufficient  strength  to  support 
the  imposed  load. 

1020.850(b)  Floor  openings  shall  have  curbs  or  stop-logs  to  prevent  equip- 
ment from  running  over  the  edge. 

1026.856(c)  Mechanical  equipment  used  shall  meet  the  requirements 
specified  in  subparts  N  and  O  of  this  part. 

§1926.857  Storage. 

1 026.857(a)  The  storage  of  waste  material  and  debris  on  any  floor  shall  not 
exceed  the  allowable  floor  loads. 

1026.857(b)  In  buildings  having  wooden  floor  construction,  the  flooring 
boards  may  be  removed  from  not  more  than  one  floor  above  grade  to  pro- 
vide storage  space  for  debris,  provided  falling  material  is  not  permitted  to 
endanger  the  stability  of  the  structure. 


1926.857(c)  When  wood  limn   beams  serve  lo  In. hi    inn  inn   walls  a   In  • 

standing exterloi  walls,  sm  b  beams  shall  in-  i«-n  m  plai  t  until  othei  equlv 
aieni  support  can  be  Installed  to  replace  them, 

1920.857(d)  i  I." ii  an  hes  to  an  eli  vat il  not  more  than  25  feel  above 

grade  may  b  i  provide  storage  area  for  debrla  Provided   rtiai 

sm  ii  removal  does  nol  endanger  the  stability  ol  the  strut  hire 

1920.857(e)  Storage  spai  t  Into  whli  h  materia]  is  dumped  shall  i»<-  blot  Iced 

Off,  excepl  lor  openings  necessary  loi  I  he  removal  of  materia]   Sm  h  o|«-nlnt;s 

shall  lie  kepi   elnsed  al   all   limes  when   lllalellal   Is  not   being  removed. 

§1926.858  Removal  of  steel  construction. 

1920.858(a)  When  floor  an  hes  have  been  removed,  planking  In  SI  I  ordani  t 
With  fcj  1 926.855(b)  shall  be  provided  for  the  workers  engaged  in  ra/lng  the 

sieei  framing, 

1920.858(b)  Cranes,  derricks,  and  other  hoisting  equipment  used  shall 

meet  the  requirements  specified  In  subpart  N  of  this  pari 

1920.858(c)  Steel  construction  shall  be  dismantled  column  length  by  col- 
umn length,  and  tier  by  tier  (columns  may  be  In  two-story  lengths). 

1920.858(d)  Any  structural  member  being  dismembered  shall  not  be 
overs  tressed . 

§1926.859  Mechanical  demolition. 

1920.859(a)  No  workers  shall  be  permitted  in  any  area,  which  can  be 
adversely  affected  by  demolition  operations,  when  balling  or  clamming  Is 
being  performed.  Only  those  workers  necessary  for  the  performance  of  the 
operations  shall  be  permitted  in  this  area  at  any  other  time. 

1 920.859(b)  The  weight  of  the  demolition  ball  shall  not  exceed  50  percent  of 
the  crane's  rated  load,  based  on  the  length  of  the  boom  and  the  maximum 
angle  of  operation  at  which  the  demolition  ball  will  be  used,  or  it  shall  not 
exceed  25  percent  of  the  nominal  breaking  strength  of  the  line  by  which  It 
is  suspended,  whichever  results  in  a  lesser  value. 

1926.859(c)  The  crane  boom  and  loadline  shall  be  as  short  as  possible. 

1926.859(d)  The  ball  shall  be  attached  to  the  loadline  with  a  swivel-type 
connection  to  prevent  twisting  of  the  loadline.  and  shall  be  attached  by 
positive  means  in  such  manner  that  the  weight  cannot  become  accidentally 
disconnected. 

1026.850(e)  When  pulling  over  walls  or  portions  thereof,  all  steel  members 
affected  shall  have  been  previously  cut  free. 

1020.850(f)  All  roof  cornices  or  other  such  ornamental  stonework  shall  be 
removed  prior  to  pulling  walls  over. 

1926.850(g)  During  demolition,  continuing  inspections  by  a  competent 
person  shall  be  made  as  the  work  progresses  to  detect  hazards  resulting 
from  weakened  or  deteriorated  floors,  or  walls,  or  loosened  material.  No 
employee  shall  be  permitted  to  work  where  such  hazards  exist  until  they 
are  corrected  by  shoring,  bracing,  or  other  effective  means. 

§1926.860  Selective  demolition  by  explosives. 

Selective  demolition  by  explosives  shall  be  conducted  in  accordance  with 
the  applicable  sections  of  subpart  U  of  this  part. 


Subpart  U — Blasting  and  the  Use  of  Explosives 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards  Act 
(40  U.S.C.  333):  sees.  4,  6,  8.  Occupational  Safety  and  Health  Act  of 
1970  (29  U.S.C.  653.  655.  657):  Secretary  of  Labors  Order  No.  12-71 
(36  FR  8754).  8-76  (41  FR  25059).  9-83  (48  FR  35736).  or  6-96  (62 
FR  1 1 1).  as  applicable;  and  29  CFR  part  1911. 


§1926.900  General  provisions. 

1 926.900(a)  The  employer  shall  permit  only  authorized  and  qualified  persons 
to  handle  and  use  explosives. 

1926.900(b)  Smoking,  firearms,  matches,  open  flame  lamps,  and  other 
fires,  flame  or  heat  producing  devices  and  sparks  shall  be  prohibited  in 
or  near  explosive  magazines  or  while  explosives  are  being  handled,  trans- 
ported or  used. 

1926.900(c)  No  person  shall  be  allowed  to  handle  or  use  explosives 
while  under  the  influence  of  intoxicating  liquors,  narcotics,  or  other 
dangerous  drugs. 

1926.900(d)  All  explosives  shall  be  accounted  for  at  all  times.  Explosives 
not  being  used  shall  be  kept  in  a  locked  magazine,  unavailable  to  persons 
not  authorized  to  handle  them.  The  employer  shall  maintain  an  inventory 
and  use  record  of  all  explosives.  Appropriate  authorities  shall  be  notified 
of  any  loss,  theft,  or  unauthorized  entry  into  a  magazine. 

1926.900(e)  No  explosives  or  blasting  agents  shall  be  abandoned. 

1 926.900(f)  No  fire  shall  be  fought  where  the  fire  is  in  imminent  danger  of 
contact  with  explosives.  All  employees  shall  be  removed  to  a  safe  area  and 
the  fire  area  guarded  against  intruders. 

1926.900(g)  Original  containers,  or  Class  II  magazines,  shall  be  used  for 
taking  detonators  and  other  explosives  from  storage  magazines  to  the 
blasting  area. 

1926.900(h)  When  blasting  is  done  in  congested  areas  or  in  proximity 
to  a  structure,  railway,  or  highway,  or  any  other  installation  that  may 
be  damaged,  the  blaster  shall  take  special  precautions  in  the  loading, 
delaying,  initiation,  and  confinement  of  each  blast  with  mats  or  other 
methods  so  as  to  control  the  throw  of  fragments,  and  thus  prevent  bodily- 
injury  to  employees. 

1926.900(i)  Employees  authorized  to  prepare  explosive  charges  or  conduct 
blasting  operations  shall  use  every  reasonable  precaution  including,  but 
not  limited  to.  visual  and  audible  warning  signals,  flags,  or  barricades,  to 
ensure  employee  safety. 

1926.900(j)  Insofar  as  possible,  blasting  operations  above  ground  shall  be 
conducted  between  sunup  and  sundown. 

1 926.900(k)  Due  precautions  shall  be  taken  to  prevent  accidental  discharge 
of  electric  blasting  caps  from  current  induced  by  radar,  radio  transmitters, 
lightning,  adjacent  powerlines.  dust  storms,  or  other  sources  of  extraneous 
electricity.  These  precautions  shall  include: 

1 926.900(k)(1 )  Detonators  shall  be  short-circuited  in  holes  which  have  been 
primed  and  shunted  until  wired  into  the  blasting  circuit. 

1926.900(k)(2)  The  suspension  of  all  blasting  operations  and  removal  of 
persons  from  the  blasting  area  during  the  approach  and  progress  of  an 
electric  storm: 

1926.900(k)(3)(i)  The  prominent  display  of  adequate  signs,  warning 
against  the  use  of  mobile  radio  transmitters,  on  all  roads  within  1 .000  feet 
of  blasting  operations.  Whenever  adherence  to  the  1.000-foot  distance 
would  create  an  operational  handicap,  a  competent  person  shall  be  con- 
sulted to  evaluate  the  particular  situation,  and  alternative  provisions 
may  be  made  which  are  adequately  designed  to  prevent  any  premature 
firing  of  electric  blasting  caps.  A  description  of  any  such  alternatives 
shall  be  reduced  to  writing  and  shall  be  certified  as  meeting  the  purposes 
of  this  subdivision  by  the  competent  person  consulted.  The  description 
shall  be  maintained  at  the  construction  site  during  the  duration  of  the 
work,  and  shall  be  available  for  inspection  by  representatives  of  the 
Secretary  of  Labor. 

1926.900(k)(3)(ii)  Specimens  of  signs  which  would  meet  the  requirements 
of  paragraph  (k)(3)  of  this  section  are  the  following: 


TURN  OFF 
2-WAY 
RADIO 


About  48"  x  48" 


About  42"  x  36" 


1 926.900(k)(4)  Ensuring  that  mobile  radio  transmitters  which  are  less  than 
100  feet  away  from  electric  blasting  caps,  in  other  than  original  containers, 
shall  be  deenergized  and  effectively  locked; 

1926.900(k)(5)  Compliance  with  the  recommendations  of  The  Institute  of  the 
Makers  of  Explosives  with  regard  to  blasting  in  the  vicinity  of  radio  trans- 
mitters as  stipulated  in  Radio  Frequency  Energy — A  Potential  Hazard  in  the 
Use  of  Electric  Blasting  Caps.  IME  Publication  No.  20.  March  1971. 

1926.900(1)  Empty  boxes  and  paper  and  fiber  packing  materials,  which 
have  previously  contained  high  explosives,  shall  not  be  used  again  for  any 
purpose,  but  shall  be  destroyed  by  burning  at  an  approved  location. 

1926.900(m)  Explosives,  blasting  agents,  and  blasting  supplies  that  are 
obviously  deteriorated  or  damaged  shall  not  be  used. 

1926.900(n)  Delivery  and  issue  of  explosives  shall  only  be  made  by  and  to 
authorized  persons  and  into  authorized  magazines  or  approved  temporary 
storage  or  handling  areas. 

1926.900(o)  Blasting  operations  in  the  proximity  of  overhead  power  lines, 
communication  lines,  utility  services,  or  other  services  and  structures  shall 
not  be  carried  on  until  the  operators  and /or  owners  have  been  notified  and 
measures  for  safe  control  have  been  taken. 

1926.900(p)  The  use  of  black  powder  shall  be  prohibited. 

1926.900(q)  All  loading  and  firing  shall  be  directed  and  supervised  by 
competent  persons  thoroughly  experienced  in  this  field. 

1926.900(r)  All  blasts  shall  be  fired  electrically  with  an  electric  blasting 
machine  or  properly  designed  electric  power  source,  except  as  provided  in 
§1926.906(a)  and  (r). 

1926.900(s)  Buildings  used  for  the  mixing  of  blasting  agents  shall  conform 
to  the  requirements  of  this  section. 

1926.900(s)(1)  Buildings  shall  be  of  noncombustible  construction  or  sheet 
metal  on  wood  studs. 

1926.900(s)(2)  Floors  in  a  mixing  plant  shall  be  of  concrete  or  of  other 
nonabsorbent  materials. 

1 926.900(s)(3)  All  fuel  oil  storage  facilities  shall  be  separated  from  the  mix- 
ing plant  and  located  in  such  a  manner  that  in  case  of  tank  rupture,  the 
oil  will  drain  away  from  the  mixing  plant  building. 

1926.900(s)(4)  The  building  shall  be  well  ventilated. 

1926.900(s)(5)  Heating  units  which  do  not  depend  on  combustion  pro- 
cesses, when  properly  designed  and  located,  may  be  used  in  the  building. 
All  direct  sources  of  heat  shall  be  provided  exclusively  from  units  located 
outside  the  mixing  building. 

1926.900(s)(6)  All  internal-combustion  engines  used  for  electric  power 
generation  shall  be  located  outside  the  mixing  plant  building,  or  shall  be 
properly  ventilated  and  isolated  by  a  firewall.  The  exhaust  systems  on  all 
such  engines  shall  be  located  so  any  spark  emission  cannot  be  a  hazard  to 
any  materials  in  or  adjacent  to  the  plant. 

1926.900(t)  Buildings  used  for  the  mixing  of  water  gels  shall  conform  to 
the  requirements  of  this  subdivision. 

1926.900(t)(1)  Buildings  shall  be  of  noncombustible  construction  or  sheet 
metal  on  wood  studs. 

1926.900(t)(2)  Floors  in  a  mixing  plant  shall  be  of  concrete  or  of  other 
nonabsorbent  materials. 
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III  IK  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35183.  June  30.  1993] 

§1926.901  Blaster  qualifications. 

1926.901(a)  A  blaster  shall  be  able  to  understand  and  give  written  and 
oral  orders. 

1926.901(b)  A  blaster  shall  be  In  good  physical  condition  and  not  be  ad- 
dicted to  narcotics.  Intoxicants,  or  similar  types  of  drugs. 

1926.901(c)  A  blaster  shall  be  qualified,  by  reason  of  training,  knowledge, 
or  experience,  in  the  field  of  transporting,  storing,  handling,  and  use  of 
explosives,  and  have  a  working  knowledge  of  State  and  local  laws  and 
regulations  which  pertain  to  explosives. 

1926.901(d)  Blasters  shall  be  required  to  furnish  satisfactory  evidence  of 
competency  In  handling  explosives  and  performing  in  a  safe  manner  the 
type  of  blasting  that  will  be  required. 

1926.901(e)  The  blaster  shall  be  knowledgeable  and  competent  In  the  use 
of  each  type  of  blasting  method  used. 

§1926.902  Surface  transportation  of  explosives. 

1926.902(a)  Transportation  of  explosives  shall  meet  the  provisions  of  De- 
partment of  Transportation  regulations  contained  in  46  CFR  parts  146- 149, 
Water  Carriers;  49  CFR  parts  171-179.  Highways  and  Railways;  49  CFR 
part  195.  Pipelines;  and  49  CFR  parts  390-397,  Motor  Carriers. 

1926.902(b)  Motor  vehicles  or  conveyances  transporting  explosives  shall 
only  be  driven  by.  and  be  in  the  charge  of.  a  licensed  driver  who  is  physi- 
cally fit.  He  shall  be  familiar  with  the  local.  State,  and  Federal  regulation 
governing  the  transportation  of  explosives. 

1926.902(c)  No  person  shall  smoke,  or  carry  matches  or  any  other  flame- 
producing  device,  nor  shall  firearms  or  loaded  cartridges  be  carried  while 
in  or  near  a  motor  vehicle  or  conveyance  transporting  explosives. 

1926.902(d)  Explosives,  blasting  agents,  and  blasting  supplies  shall  not  be 
transported  with  other  materials  or  cargoes.  Blasting  caps  (including  electric) 
shall  not  be  transported  in  the  same  vehicle  with  other  explosives. 

1 926.902(e)  Vehicles  used  for  transporting  explosives  shall  be  strong  enough  to 
carry  the  load  without  difficulty,  and  shall  be  in  good  mechanical  condition. 

1 926.902(f)  When  explosives  are  transported  by  a  vehicle  with  an  open  body, 
a  Class  II  magazine  or  original  manufacturer's  container  shall  be  securely 
mounted  on  the  bed  to  contain  the  cargo. 

1 926.902(g)  All  vehicles  used  for  the  transportation  of  explosives  shall  have 
tight  floors  and  any  exposed  spark-producing  metal  on  the  inside  of  the 
body  shall  be  covered  with  wood,  or  other  nonsparking  material,  to  prevent 
contact  with  containers  of  explosives. 

1926.902(h)  Every  motor  vehicle  or  conveyance  used  for  transporting  ex- 
plosives shall  be  marked  or  placarded  on  both  sides,  the  front,  and  the  rear 
with  the  word  "Explosives"  in  red  letters,  not  less  than  4  inches  in  height, 
on  white  background.  In  addition  to  such  marking  or  placarding,  the  motor 
vehicle  or  conveyance  may  display,  in  such  a  manner  that  it  will  be  readily 
visible  from  ail  directions,  a  red  flag  18  inches  by  30  inches,  with  the  word 
"Explosives"  painted,  stamped,  or  sewed  thereon,  in  white  letters,  at  least 
6  inches  in  height. 

1926.902(i)  Each  vehicle  used  for  transportation  of  explosives  shall  be 
equipped  with  a  fully  charged  fire  extinguisher,  in  good  condition.  An  Un- 
derwriters Laboratory-approved  extinguisher  of  not  less  than  10-ABC  rating 
will  meet  the  minimum  requirement.  The  driver  shall  be  trained  in  the  use 
of  the  extinguisher  on  his  vehicle. 
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I  i  i  ll    8  i77.  Feb   9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
i  l,  June  30,  19931 

§1926.903  Underground  transportation  of  explosives. 

1926.903(a)  All  explosives  or  blasting  agents  In  Iranslt  underground  shall 
In-  taken  i<>  ih'  place  of  use  or  storage  without  del,,,. 

1926.903(b)  The  quantity  of  explosives  or  blasting  agents  taken  to  an 
underground  loading  area  shall  not  exceed  the  amount  estimated  to  be 
net  essary  for  the  blast. 

1926.903(c)  Explosives  In  transit  shall  not  be  left  unattended. 

1 926.903(d)  The  hoist  operator  shall  be  notified  before  explosives  or  blasting 
agents  are  transported  in  a  shaft  conveyance. 

1 926.903(e)  Trucks  used  for  the  transportation  of  explosives  underground  shall 
have  the  electrical  system  checked  weekly  to  detect  any  failures  which  may 
ei  uist  it  utc  an  electrical  hazard.  A  certification  record  which  includes  the  date  of 
the  Inspection:  the  signature  of  the  person  who  performed  the  inspection:  and 
a  serial  number,  or  other  identifier,  of  the  truck  Inspected  shall  be  prepared 
and  the  most  recent  certification  record  shall  be  maintained  on  file. 

1926.903(f)  The  installation  of  auxiliary  lights  on  truck  beds,  which  are 
powered  by  the  truck's  electrical  system,  shall  be  prohibited. 

1926.903(g)  Explosives  and  blasting  agents  shall  be  hoisted,  lowered,  or 
conveyed  In  a  powder  car.  No  other  materials,  supplies,  or  equipment  shall 
be  transported  in  the  same  conveyance  at  the  same  time. 

1926.903(h)  No  one.  except  the  operator,  his  helper,  and  the  powderman. 
shall  be  permitted  to  ride  on  a  conveyance  transporting  explosives  and 
blasting  agents. 

1926.903(i)  No  person  shall  ride  in  any  shaft  conveyance  transporting 
explosives  and  blasting  agents. 

1926.903(j)  No  explosives  or  blasting  agents  shall  be  transported  on  any 
locomotive.  At  least  two  car  lengths  shall  separate  the  locomotive  from  the 
powder  car. 

1 92 6. 903 (k)  No  explosives  or  blasting  agents  shall  be  transported  on  a 
man  haul  trip. 

1 926.903(1)  The  car  or  conveyance  containing  explosives  or  blasting  agents 
shall  be  pulled,  not  pushed,  whenever  possible. 

1 926. 903(m)  The  powder  car  or  conveyance  especially  built  for  the  purpose 
of  transporting  explosives  or  blasting  agents  shall  bear  a  reflectorized  sign 
on  each  side  with  the  word  "Explosives"  in  letters,  not  less  than  4  inches 
In  height;  upon  a  background  of  sharply  contrasting  color. 

1926.903(n)  Compartments  for  transporting  detonators  and  explosives  in 
the  same  car  or  conveyance  shall  be  physically  separated  by  a  distance  of 
24  inches  or  by  a  solid  partition  at  least  6  inches  thick. 

1926.903(o)  Detonators  and  other  explosives  shall  not  be  transported  at 
the  same  time  in  any  shaft  conveyance. 

1926.903(p)  Explosives,  blasting  agents,  or  blasting  supplies  shall  not  be 
transported  with  other  materials. 

1 926.903(q)  Explosives  or  blasting  agents,  not  in  original  containers,  shall 
be  placed  in  a  suitable  container  when  transported  manually. 

1926.903(r)  Detonators,  primers,  and  other  explosives  shall  be  carried  in 
separate  containers  when  transported  manually. 

[44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at  52 
FR  36382.  Sept.  28.  1987) 

§1926.904  Storage  of  explosives  and  blasting  agents. 

1926.904(a)  Explosives  and  related  materials  shall  be  stored  in  approved 
facilities  required  under  the  applicable  provisions  of  the  Bureau  of  Alcohol. 
Tobacco  and  Firearms  regulations  contained  in  27  CFR  part  55.  Commerce 
in  Explosives. 

1926.904(b)  Blasting  caps,  electric  blasting  caps,  detonating  primers,  and 
primed  cartridges  shall  not  be  stored  in  the  same  magazine  with  other 
explosives  or  blasting  agents. 
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1926.904(c)  Smoking  and  open  flames  shall  not  be  permitted  within  50 
feet  of  explosives  and  detonator  storage  magazine. 

1926.904(d)  No  explosives  or  blasting  agents  shall  be  permanently  stored 
in  any  underground  operation  until  the  operation  has  been  developed  to 
the  point  where  at  least  two  modes  of  exit  have  been  provided. 

1 926.904(e)  Permanent  underground  storage  magazines  shall  be  at  least 
300  feet  from  any  shaft,  adit,  or  active  underground  working  area. 

1926.904(f)  Permanent  underground  magazines  containing  detonators 
shall  not  be  located  closer  than  50  feet  to  any  magazine  containing  other 
explosives  or  blasting  agents. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
58  FR  3531 1.  June  30.  1993] 

§1926.905  Loading  of  explosives  or  blasting  agents. 

1926.905(a)  Procedures  that  permit  safe  and  efficient  loading  shall  be 
established  before  loading  is  started. 

1926.905(b)  All  drill  holes  shall  be  sufficiently  large  to  admit  freely  the 
insertion  of  the  cartridges  of  explosives. 

1 926.905(c)  Tamping  shall  be  done  only  with  wood  rods  or  plastic  tamping 
poles  without  exposed  metal  parts,  but  nonsparking  metal  connectors  may 
be  used  for  jointed  poles.  Violent  tamping  shall  be  avoided.  The  primer 
shall  never  be  tamped. 

1926.905(d)  No  holes  shall  be  loaded  except  those  to  be  fired  in  the  next 
round  of  blasting.  After  loading,  all  remaining  explosives  and  detonators 
shall  be  immediately  returned  to  an  authorized  magazine. 

1926.905(e)  Drilling  shall  not  be  started  until  all  remaining  butts  of  old 
holes  are  examined  for  unexploded  charges,  and  if  any  are  found,  they 
shall  be  refired  before  work  proceeds. 

1926.905(f)  No  person  shall  be  allowed  to  deepen  drill  holes  which  have 
contained  explosives  or  blasting  agents. 

1926.905(g)  No  explosives  or  blasting  agents  shall  be  left  unattended  at 
the  blast  site. 

1926.905(h)  Machines  and  all  tools  not  used  for  loading  explosives  into 
bore  holes  shall  be  removed  from  the  immediate  location  of  holes  before 
explosives  are  delivered.  Equipment  shall  not  be  operated  within  50  feet 
of  loaded  holes. 

1 926.905(i)  No  activity  of  any  nature  other  than  that  which  is  required  for 
loading  holes  with  explosives  shall  be  permitted  in  a  blast  area. 

1926.905(j)  Powerlines  and  portable  electric  cables  for  equipment  being 
used  shall  be  kept  a  safe  distance  from  explosives  or  blasting  agents  be- 
ing loaded  into  drill  holes.  Cables  in  the  proximity  of  the  blast  area  shall 
be  deenergized  and  locked  out  by  the  blaster. 

1926.905(k)  Holes  shall  be  checked  prior  to  loading  to  determine  depth 
and  conditions.  Where  a  hole  has  been  loaded  with  explosives  but  the 
explosives  have  failed  to  detonate,  there  shall  be  no  drilling  within  50  feet 
of  the  hole. 

1 926.905(1)  When  loading  a  long  line  of  holes  with  more  than  one  loading 
crew,  the  crews  shall  be  separated  by  practical  distance  consistent  with 
efficient  operation  and  supervision  of  crews. 

1926.905(m)  No  explosive  shall  be  loaded  or  used  underground  in  the 
presence  of  combustible  gases  or  combustible  dusts. 

1926.905(n)  No  explosives  other  than  those  in  Fume  Class  1.  as  set  forth 
by  the  Institute  of  Makers  of  Explosives,  shall  be  used;  however,  explosives 
complying  with  the  requirements  of  Fume  Class  2  and  Fume  Class  3  may 
be  used  if  adequate  ventilation  has  been  provided. 

1926.905(0)  All  blast  holes  in  open  work  shall  be  stemmed  to  the  collar 
or  to  a  point  which  will  confine  the  charge. 

1926.905(p)  Warning  signs,  indicating  a  blast  area,  shall  be  maintained 
at  all  approaches  to  the  blast  area.  The  warning  sign  lettering  shall  not 
be  less  than  4  inches  in  height  on  a  contrasting  background. 

1926.905(q)  A  bore  hole  shall  never  be  sprung  when  it  is  adjacent  to 
or  near  a  hole  that  is  loaded.  Flashlight  batteries  shall  not  be  used  for 
springing  holes. 

1 926.905(r)  Drill  holes  which  have  been  sprung  or  chambered,  and  which 
are  not  water-filled,  shall  be  allowed  to  cool  before  explosives  are  loaded. 


1926.905(s)  No  loaded  holes  shall  be  left  unattended  or  unprotected. 

1926.905(t)  The  blaster  shall  keep  an  accurate,  up-to-date  record  of  ex- 
plosives, blasting  agents,  and  blasting  supplies  used  in  a  blast  and  shall 
keep  an  accurate  running  inventory  of  all  explosives  and  blasting  agents 
stored  on  the  operation. 

1926.905(u)  When  loading  blasting  agents  pneumatically  over  electric 
blasting  caps,  semiconductive  delivery  hose  shall  be  used  and  the  equip- 
ment shall  be  bonded  and  grounded. 

(44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
58  FR  35184.  June  30,  19931 

§1926.906  Initiation  of 

explosive  charges — electric  blasting. 

1926.906(a)  Electric  blasting  caps  shall  not  be  used  where  sources  of 
extraneous  electricity  make  the  use  of  electric  blasting  caps  dangerous. 
Blasting  cap  leg  wires  shall  be  kept  short-circuited  (shunted)  until  they 
are  connected  into  the  circuit  for  firing. 

1926.906(b)  Before  adopting  any  system  of  electrical  firing,  the  blaster 
shall  conduct  a  thorough  survey  for  extraneous  currents,  and  all  dan- 
gerous currents  shall  be  eliminated  before  any  holes  are  loaded. 

1 926.906(c)  In  any  single  blast  using  electric  blasting  caps,  all  caps  shall 
be  of  the  same  style  or  function,  and  of  the  same  manufacture. 

1926.906(d)  Electric  blasting  shall  be  carried  out  by  using  blasting 
circuits  or  power  circuits  in  accordance  with  the  electric  blasting  cap 
manufacturer's  recommendations,  or  an  approved  contractor  or  his 
designated  representative. 

1926.906(e)  When  firing  a  circuit  of  electric  blasting  caps,  care  must 
be  exercised  to  ensure  that  an  adequate  quantity  of  delivered  current  is 
available,  in  accordance  with  the  manufacturer's  recommendations. 

1926.906(f)  Connecting  wires  and  lead  wires  shall  be  insulated  single 
solid  wires  of  sufficient  current-carrying  capacity. 

1926.906(g)  Bus  wires  shall  be  solid  single  wires  of  sufficient  current- 
carrying  capacity. 

1 926.906(h)  When  firing  electrically,  the  insulation  on  all  firing  lines  shall 
be  adequate  and  in  good  condition. 

1926.906(i)  A  power  circuit  used  for  firing  electric  blasting  caps  shall 
not  be  grounded. 

1926.906(j)  In  underground  operations  when  firing  from  a  power  circuit, 
a  safety  switch  shall  be  placed  in  the  permanent  firing  line  at  intervals. 
This  switch  shall  be  made  so  it  can  be  locked  only  in  the  "Off"  position 
and  shall  be  provided  with  a  short-circuiting  arrangement  of  the  firing 
lines  to  the  cap  circuit. 

1 926.906(k)  In  underground  operations  there  shall  be  a  "lightning"  gap 
of  at  least  5  feet  in  the  firing  system  ahead  of  the  main  firing  switch;  that 
is.  between  this  switch  and  the  source  of  power.  This  gap  shall  be  bridged 
by  a  flexible  jumper  cord  just  before  firing  the  blast. 

1926.906(1)  When  firing  from  a  power  circuit,  the  firing  switch  shall  be 
locked  in  the  open  or  "Off"  position  at  all  times,  except  when  firing.  It 
shall  be  so  designed  that  the  firing  lines  to  the  cap  circuit  are  automati- 
cally short-circuited  when  the  switch  is  in  the  "Off"  position.  Keys  to  this 
switch  shall  be  entrusted  only  to  the  blaster. 

1926.906(m)  Blasting  machines  shall  be  in  good  condition  and  the  effi- 
ciency of  the  machine  shall  be  tested  periodically  to  make  certain  that  it 
can  deliver  power  at  its  rated  capacity. 

1 926.906(n)  When  firing  with  blasting  machines,  the  connections  shall 
be  made  as  recommended  by  the  manufacturer  of  the  electric  blasting 
caps  used. 

1926.906(o)  The  number  of  electric  blasting  caps  connected  to  a  blasting 
machine  shall  not  be  in  excess  of  its  rated  capacity.  Furthermore,  in  primary 
blasting,  a  series  circuit  shall  contain  no  more  caps  than  the  limits  recom- 
mended by  the  manufacturer  of  the  electric  blasting  caps  in  use. 

1926.906(p)  The  blaster  shall  be  in  charge  of  the  blasting  machines,  and 
no  other  person  shall  connect  the  leading  wires  to  the  machine. 

1926.906(q)  Blasters,  when  testing  circuits  to  charged  holes,  shall  use 
only  blasting  galvanometers  or  other  instruments  that  are  specifically 
designed  for  this  purpose. 

1926.906(r)  Whenever  the  possibility  exists  that  a  leading  line  or  blasting 
wire  might  be  thrown  over  a  live  powerline  by  the  force  of  an  explosion,  care 
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requlrententa  i  an  be  eatlafli ri,  a  nonetei  brli  system  shall  in-  uaed, 

1926.906(s|  in  electrical  Bring,  onrj  the  man  making  b -.«■  in m  wire  i  onnei 

timis  sh.iii  in c-  the  shcii  aii  c  i i  iions  sh.iii  be  made  ft the  bore  bob 

back  to  the  souro  ol  Bring  current,  and  the  leading  wlrea  shall  remain 
short  i  il  riiiiiKi  ted  to  the  blaaung  machine  oi  <  >i  1  j<  i  source  ol 

i  mi. m  until  the  charge  Is  to  )»■  tired. 

1926.906H)  Aftei  Bring  an  electric  blast  from  .>  blaatlng  machine,  the 
leading  wires  sh.iii  be  Immediately  disconnected  from  the  machine  and 
»hoi  i  •  In  ulted 

[44  FR  B677,  fleb  B,  1979!  44  IK  20940.  Apr.  6.  1979,  as  amended  at  63 
FR 33469,  June  18,  l»98| 

§1926.907  Use  of  safety  fuse. 

1926.907(a)  Safety  Ins,  shall  only  be  used  where  sources  of  extraneous 
electricity  make  the  vise  of  electric  blasting  caps  dangerous.  The  use  of  a 
fuse  lh.il  has  been  hammered  or  Injured  In  any  way  shall  be  forbidden. 

1926.907(b)  The  hanging  of  a  fuse  on  nails  or  other  projections  which  will 
cause  a  sharp  bend  to  be  formed  In  the  fuse  Is  prohibited. 

1926.907(c)  Before  capping  safety  fuse,  a  short  length  shall  be  cut  from  the 
end  of  the  supply  reel  so  as  to  assure  a  fresh  cut  end  in  each  blasting  cap. 

1926.907(d)  Only  a  cap  crimper  of  approved  design  shall  be  used  for  at- 
taching blasting  caps  to  safety  fuse.  Crimpers  shall  be  kept  in  good  repair 
and  accessible  for  use. 

1926.907(e)  No  unused  cap  or  short  capped  fuse  shall  be  placed  in  any  hole 
to  be  blasted;  such  unused  detonators  shall  be  removed  from  the  working 
place  and  destroyed. 

1926.907(f)  No  fuse  shall  be  capped,  or  primers  made  up.  in  any  magazine 
or  near  any  possible  source  of  ignition. 

1926.907(g)  No  one  shall  be  permitted  to  carry  detonators  or  primers  of 
any  kind  on  his  person. 

1926.907(h)  The  minimum  length  of  safety  fuse  to  be  used  in  blasting  shall 
be  as  required  by  State  law.  but  shall  not  be  less  than  30  inches. 

1926.907(i)  At  least  two  men  shall  be  present  when  multiple  cap  and  fuse 
blasting  is  done  by  hand  lighting  methods. 

1926.907(j)  Not  more  than  12  fuses  shall  be  lighted  by  each  blaster  when 
hand  lighting  devices  are  used.  However,  when  two  or  more  safety  fuses  in 
a  group  are  lighted  as  one  by  means  of  igniter  cord,  or  other  similar  fuse- 
lighting  devices,  they  may  be  considered  as  one  fuse. 

1926.907(k)  The  so-called  "drop  fuse"  method  of  dropping  or  pushing  a 
primer  or  any  explosive  with  a  lighted  fuse  attached  is  forbidden. 

1926.907(1)  Cap  and  fuse  shall  not  be  used  for  firing  mudcap  charges  unless 
charges  are  separated  sufficiently  to  prevent  one  charge  from  dislodging 
other  shots  in  the  blast. 

1926.907(m)  When  blasting  with  safety  fuses,  consideration  shall  be  given 
to  the  length  and  burning  rate  of  the  fuse.  Sufficient  time,  with  a  margin  of 
safety,  shall  always  be  provided  for  the  blaster  to  reach  a  place  of  safety. 

§1926.908  Use  of  detonating  cord. 

1 926.908(a)  Care  shall  be  taken  to  select  a  detonating  cord  consistent  with 
the  type  and  physical  condition  of  the  bore  hole  and  stemming  and  the  type 
of  explosives  used. 

1926.908(b)  Detonating  cord  shall  be  handled  and  used  with  the  same 
respect  and  care  given  other  explosives. 

1 926.908(c)  The  line  of  detonating  cord  extending  out  of  a  bore  hole  or  from 
a  charge  shall  be  cut  from  the  supply  spool  before  loading  the  remainder 
of  the  bore  hole  or  placing  additional  charges. 

1926.908(d)  Detonating  cord  shall  be  handled  and  used  with  care  to  avoid 
damaging  or  severing  the  cord  during  and  after  loading  and  hooking-up. 

1 926.908(e)  Detonating  cord  connections  shall  be  competent  and  positive 
in  accordance  with  approved  and  recommended  methods.  Knot-type  or 
other  cord-to-cord  connections  shall  be  made  only  with  detonating  cord  in 
which  the  explosive  core  is  dry. 

1926.908(f)  All  detonating  cord  trunklines  and  branchlines  shall  be  free  of 
loops,  sharp  kinks,  or  angles  that  direct  the  cord  back  toward  the  oncoming 
line  of  detonation. 
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1926.908(g)  All  detonating  i  ord  connei  dona  shall  be  Inepei  ted  before  tti 

Ing  the  blaal 

1926.908(h)  When  detonating  cord  whim—  ond  delay  t  onnei  ton  '•<  short 

Interval  dela\    elerlrli  n     used  with  detonating  cord,   tin- 

practice  shall  <  onform  stri,  tly  to  the  ni.mni.i,  tun  i     recommendadoi] 

1926.908(1)  When  connecting  a  blaatlng  cap  oi  an  electrli  blaatlng  cap 
to  detonating  cord,  die  cap  shall  in-  taped  <>r  otherwlae  attached  se,  ureh 
along  the  side  "i  the  end  ol  the  detonating  t  ord,  with  the  end  ol  the  cap 
containing  the  explosive  charge  pointed  tn  the  dire*  Hon  In  which  the  deto- 
natlon  Is  to  proi 

I926.908(j)  Detonators  lor  Bring  the  trunkllne  shall  not  be  brought  to  the 
loading  area  nor  attached  to  the  detonating  cord  until  everything  else  Is  In 
readiness  fol   the  blast 

§1926.909  Firing  the  blast. 

1926.909(a)  A  code  of  blasting  signals  equivalent  to  Table  U-l.  shall  be 
posted  on  one  or  more  conspicuous  places  at  the  operation,  and  all  em- 
ployees shall  be  required  to  familiarize  themselves  with  the  code  and  conform 
to  It.  Danger  signs  shall  be  placed  at  suitable  locations. 

1926.909(b)  Before  a  blast  Is  fired,  a  loud  warning  signal  shall  be  given  by 
the  blaster  in  charge,  who  has  made  certain  that  all  surplus  explosives  are 
in  a  safe  place  and  all  employees,  vehicles,  and  equipment  are  at  a  safe 
distance,  or  under  sufficient  cover. 

1926.909(c)  Flagmen  shall  be  safely  stationed  on  highways  which  pass 
through  the  danger  zone  so  as  to  stop  traffic  during  blasting  operations. 

1926.909(d)  It  shall  be  the  duty  of  the  blaster  to  fix  the  time  of  blasting. 

1 926.909(e)  Before  firing  an  underground  blast,  warning  shall  be  given,  and 
all  possible  entries  into  the  blasting  area,  and  any  entrances  to  any  working 
place  where  a  drift,  raise,  or  other  opening  is  about  to  hole  through,  shall 
be  carefully  guarded.  The  blaster  shall  make  sure  that  all  employees  are 
out  of  the  blast  area  before  firing  a  blast. 

TABLE  U-1 

WARNING  SIGNAL— A  1 -minute  series  of  long  blasts  5  minutes  prior  to 

blast  signal. 
BLAST  SIGNAL— A  series  of  short  blasts  1  minute  prior  to  the  shot. 
ALL  CLEAR  SIGNAL — A  prolonged  blast  following  the  inspection  of  blast  area. 


§1926.910  Inspection  after  blasting. 

1926.910(a)  Immediately  after  the  blast  has  been  fired,  the  firing  line  shall 
be  disconnected  from  the  blasting  machine,  or  where  power  switches  are 
used,  they  shall  be  locked  open  or  in  the  off  position. 

1926.910(b)  Sufficient  time  shall  be  allowed,  not  less  than  15  minutes  In 
tunnels,  for  the  smoke  and  fumes  to  leave  the  blasted  area  before  returning 
to  the  shot.  An  inspection  of  the  area  and  the  surrounding  rubble  shall  be 
made  by  the  blaster  to  determine  if  all  charges  have  been  exploded  before 
employees  are  allowed  to  return  to  the  operation,  and  in  tunnels,  after  the 
muck  pile  has  been  wetted  down. 

§1926.911  Misfires. 

1 926.91 1  (a)  If  a  misfire  is  found,  the  blaster  shall  provide  proper  safeguards 
for  excluding  all  employees  from  the  danger  zone. 

1926.91 1(b)  No  other  work  shall  be  done  except  that  necessary  to  remove 
the  hazard  of  the  misfire  and  only  those  employees  necessary  to  do  the  work 
shall  remain  in  the  danger  zone. 

1926.911(c)  No  attempt  shall  be  made  to  extract  explosives  from  any 
charged  or  misfired  hole;  a  new  primer  shall  be  put  in  and  the  hole  re- 
blasted.  If  retiring  of  the  misfired  hole  presents  a  hazard,  the  explosives 
may  be  removed  by  washing  out  with  water  or.  where  the  misfire  is  under 
water,  blown  out  with  air. 

1926.91 1(d)  If  there  are  any  misfires  while  using  cap  and  fuse,  all  em- 
ployees shall  remain  away  from  the  charge  for  at  least  1  hour.  Misfires 
shall  be  handled  under  the  direction  of  the  person  in  charge  of  the 
blasting.  All  wires  shall  be  carefully  traced  and  a  search  made  for  un- 
exploded  charges. 

1926.911(e)  No  drilling,  digging,  or  picking  shall  be  permitted  until  all 
missed  holes  have  been  detonated  or  the  authorized  representative  has 
approved  that  work  can  proceed. 
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§1926.912  Underwater  blasting. 

1926.912(a)  A  blaster  shall  conduct  all  blasting  operations,  and  no  shot 
shall  be  fired  without  his  approval. 

1926.912(b)  Loading  tubes  and  casings  of  dissimilar  metals  shall  not  be 
used  because  of  possible  electric  transient  currents  from  galvanic  action 
of  the  metals  and  water. 

1926.912(c)  Only  water-resistant  blasting  caps  and  detonating  cords 
shall  be  used  for  all  marine  blasting.  Loading  shall  be  done  through  a 
nonsparking  metal  loading  tube  when  tube  is  necessary. 

1926.912(d)  No  blast  shall  be  fired  while  any  vessel  under  way  is  closer 
than  1 .500  feet  to  the  blasting  area.  Those  on  board  vessels  or  craft  moored 
or  anchored  within  1.500  feet  shall  be  notified  before  a  blast  is  fired. 

1926.912(e)  No  blast  shall  be  fired  while  any  swimming  or  diving  opera- 
tions are  in  progress  in  the  vicinity  of  the  blasting  area.  If  such  operations 
are  in  progress,  signals  and  arrangements  shall  be  agreed  upon  to  assure 
that  no  blast  shall  be  fired  while  any  person  is  in  the  water. 

1926.912(f)  Blasting  flags  shall  be  displayed. 

1 926.91 2(g)  The  storage  and  handling  of  explosives  aboard  vessels  used  in 
underwater  blasting  operations  shall  be  according  to  provisions  outlined 
herein  on  handling  and  storing  explosives. 

1926.912(h)  When  more  than  one  charge  is  placed  under  water,  a  float 
device  shall  be  attached  to  an  element  of  each  charge  in  such  manner  that 
it  will  be  released  by  the  firing.  Misfires  shall  be  handled  in  accordance 
with  the  requirements  of  §1926.911. 

§1926.913  Blasting  in  excavation  work 
under  compressed  air. 

1926.913(a)  Detonators  and  explosives  shall  not  be  stored  or  kept  in 
tunnels,  shafts,  or  caissons.  Detonators  and  explosives  for  each  round 
shall  be  taken  directly  from  the  magazines  to  the  blasting  zone  and  im- 
mediately loaded.  Detonators  and  explosives  left  over  after  loading  a  round 
shall  be  removed  from  the  working  chamber  before  the  connecting  wires 
are  connected  up. 

1926.913(b)  When  detonators  or  explosives  are  brought  into  an  air  lock, 
no  employee  except  the  powderman.  blaster,  lock  tender  and  the  em- 
ployees necessary  for  carrying,  shall  be  permitted  to  enter  the  air  lock. 
No  other  material,  supplies,  or  equipment  shall  be  locked  through  with 
the  explosives. 

1926.913(c)  Detonators  and  explosives  shall  be  taken  separately  into 
pressure  working  chambers. 

1926.913(d)  The  blaster  or  powderman  shall  be  responsible  for  the 
receipt,  unloading,  storage,  and  on-site  transportation  of  explosives 
and  detonators. 

1926.913(e)  All  metal  pipes,  rails,  air  locks,  and  steel  tunnel  lining  shall 
be  electrically  bonded  together  and  grounded  at  or  near  the  portal  or  shaft, 
and  such  pipes  and  rails  shall  be  cross-bonded  together  at  not  less  than 
1.000-foot  intervals  throughout  the  length  of  the  tunnel.  In  addition,  each 
low  air  supply  pipe  shall  be  grounded  at  its  delivery  end. 

1926.913(f)  The  explosives  suitable  for  use  in  wet  holes  shall  be  water- 
resistant  and  shall  be  Fume  Class  1 . 

1926.913(g)  When  tunnel  excavation  in  rock  face  is  approaching  mixed 
face,  and  when  tunnel  excavation  is  in  mixed  face,  blasting  shall  be  per- 
formed with  light  charges  and  with  light  burden  on  each  hole.  Advance 
drilling  shall  be  performed  as  tunnel  excavation  in  rock  face  approaches 
mixed  face,  to  determine  the  general  nature  and  extent  of  rock  cover  and 
the  remaining  distance  ahead  to  soft  ground  as  excavation  advances. 

§1926.914  Definitions  applicable  to  this  subpart. 

1926.914(a)  American  Table  of  Distances  (also  known  as  Quantity 
Distance  Tables)  means  American  Table  of  Distances  for  Storage  of 
Explosives  as  revised  and  approved  by  the  Institute  of  the  Makers  of 
Explosives,  June  5,  1964. 

1 926.91 4(b)  Approved  storage  facility — A  facility  for  the  storage  of  explosive 
materials  conforming  to  the  requirements  of  this  part  and  covered  by  a 
license  or  permit  issued  under  authority  of  the  Bureau  of  Alcohol,  Tobacco 
and  Firearms,  (See  27  CFR  Part  55) 

1926.914(c)  Blast  area — The  area  in  which  explosives  loading  and  blast- 
ing operations  are  being  conducted. 


1 926.91 4(d)  Blaster— The  person  or  persons  authorized  to  use  explosives  for 
blasting  purposes  and  meeting  the  qualifications  contained  in  §1926,901. 

1926.914(e)  Blasting  agent — A  blasting  agent  is  any  material  or  mixture 
consisting  of  a  fuel  and  oxidizer  used  for  blasting,  but  not  classified 
an  explosive  and  in  which  none  of  the  ingredients  is  classified  as  an 
explosive  provided  the  furnished  (mixed)  product  cannot  be  detonated 
with  a  No.  8  test  blasting  cap  when  confined.  A  common  blasting 
agent  presently  in  use  is  a  mixture  of  ammonium  nitrate  (NH4N03)  and 
carbonaceous  combustibles,  such  as  fuel  oil  or  coal,  and  may  either 
be  procured,  premixed  and  packaged  from  explosives  companies  or 
mixed  in  the  field. 

1926.914(f)  Blasting  cap — A  metallic  tube  closed  at  one  end.  containing 
a  charge  of  one  or  more  detonating  compounds,  and  designed  for  and 
capable  of  detonation  from  the  sparks  or  flame  from  a  safety  fuse  inserted 
and  crimped  into  the  open  end. 

1926.914(g)  Block  holing — The  breaking  of  boulders  by  firing  a  charge  of 
explosives  that  has  been  loaded  in  a  drill  hole. 

1926.914(h)  Conveyance — Any  unit  for  transporting  explosives  or  blast- 
ing agents,  including  but  not  limited  to  trucks,  trailers,  rail  cars,  barges, 
and  vessels. 

1 926.91 4(i)  Detonating  cord — A  flexible  cord  containing  a  center  core  of 
high  explosives  which  when  detonated,  will  have  sufficient  strength  to 
detonate  other  cap-sensitive  explosives  with  which  it  is  in  contact. 

1 926.9 1 40)  Detonator—  Blasting  caps,  electric  blasting  caps,  delay  electric 
blasting  caps,  and  nonelectric  delay  blasting  caps. 

1 926.91 4(k)  Electric  blasting  cap — A  blasting  cap  designed  for  and  capable 
of  detonation  by  means  of  an  electric  current. 

1926.914(1)  Electric  blasting  circuitry — 

1926.914(l)(1)  Bus  wire.  An  expendable  wire,  used  in  parallel  or  series, 
in  parallel  circuits,  to  which  are  connected  the  leg  wires  of  electric 
blasting  caps. 

1926.914(l)(2)  Connecting  wire.  An  insulated  expendable  wire  used  be- 
tween electric  blasting  caps  and  the  leading  wires  or  between  the  bus 
wire  and  the  leading  wires. 

1926.914(l)(3)  Leading  wire.  An  insulated  wire  used  between  the  electric 
power  source  and  the  electric  blasting  cap  circuit. 

1 926.91 4(0(4)  Permanent  blasting  wire.  A  permanently  mounted  insulated 
wire  used  between  the  electric  power  source  and  the  electric  blasting 
cap  circuit. 

1 926.9 14(m)  Electric  delay  blasting  caps — Caps  designed  to  detonate  at  a 
predetermined  period  of  time  after  energy  is  applied  to  the  ignition  system. 

1 926.91 4(n)  Explosives — (1)  Any  chemical  compound,  mixture,  or  device, 
the  primary  or  common  purpose  of  which  is  to  function  by  explosion;  that 
is.  with  substantially  instantaneous  release  of  gas  and  heat,  unless  such 
compound,  mixture  or  device  is  otherwise  specifically  classified  by  the 
U.S.  Department  of  Transportation. 

1 926.91 4(n)(2)  All  material  which  is  classified  as  Class  A,  Class  B.  and 
Class  C  Explosives  by  the  U.S.  Department  of  Transportation. 

1 926.91 4(n)(3)  Classification  of  explosives  by  the  U.S.  Department  of 
Transportation  is  as  follows: 

Class  A  Explosives.  Possessing  detonating  hazard,  such  as  dynamite, 
nitroglycerin,  picric  acid,  lead  azide.  fulminate  of  mercury,  black  powder, 
blasting  caps,  and  detonating  primers. 

Class  B  Explosives.  Possessing  flammable  hazard,  such  as  propellant 
explosives,  including  some  smokeless  propellants. 

Class  C  Explosives.  Include  certain  types  of  manufactured  articles  which 
contain  Class  A  or  Class  B  explosives,  or  both,  as  components,  but  in 
restricted  quantities. 

1926.914(0)  Fuse  lighters — Special  devices  for  the  purpose  of  igniting 
safety  fuse. 

1 926.91 4(p)  Magazine — Any  building  or  structure,  other  than  an  explo- 
sives manufacturing  building,  used  for  the  storage  of  explosives. 

1 926.91 4(q)  Misfire — An  explosive  charge  which  failed  to  detonate. 

1926.914(r)  Mud-capping  (sometimes  known  as  bulldozing,  adobe 
blasting,  or  dobying).  The  blasting  of  boulders  by  placing  a  quantity  of 
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uis  against k.  boulder,  a  otha  objecl  without  <  lonfihlng  the 

r.  M   III   .1   illlll   hole. 

1926.914(s)  /Viini-/.-.  fin  ilWui/  Muslim;  •  u/>     A  Malting  cap  wllli  .in  Integral 

delaj  element  In  ■  onjuni  oon  with  and  i  apabk  "i  being  cii(<  n  i.ii.-«i  by  a 
detonation  imp11'"*  oi  signal  in ilnlaturlaed  detonating  i  ord 

1926.914(1)  Primary  bloating  The  blasting  operation  by  whit  h  the  original 
mi  k  formation  la  dislodged  tram  Ita  natural  location 

1926.914(u)  Prlmei     A  cat  li  Idyc  iii   i  nntaincr  of  explosives  into  whll  h    i 

detonatoi  oi  detonating  cord  Is  inserted  oi  attached. 

1926.914(v)  Safety  .fuse — A  flexible  curd  coin. lining  an  Internal  burning 
medium  by  which  lire  la  conveyed  at  a  continuous  .mil  uniloriii  rate  lor  the 

purpose  oi  Bring  blasting  caps. 

1926.914(w)  Secondary  blasting — The  reduction  of  oversize  material  by 

the  use  nl  explosives  to  the  dimension  required  for  handling.  Including 
mudcapplng  and  blockholing. 

1 926.91 4(x)  Stemming — A  suitable  Inert  Incombustible  material  or  device 
used  to  i  online  or  separate  explosives  In  a  drill  hole,  or  to  cover  explosives 
In  mud-capping. 


1026.914(y)  .Sfwliu/du/     I1i<    in  atlon  ol  a  |«x  kei  In  the  bottom  Bl  I  dull 

hole  by  the  use  ol  ■■  moderate  quantity  ol  explosives  In  ordej  thai  lanjej 

quantities  Ol  explosives  may  lie  Inserted  therein 

I926.9i4(z)  Watm  pete,  m  slurry  sxpiosluM  A  wide  variety  ol  materlala 
used  lui  blasting,  i  in  v  all  contain  substantial  proportions  ol  watei  and 
Ugh  proportions  oi  ammonium  nitrate,  some  oi  tvhli  h  is  in  solution  In  the 

w.i  I  er  I  wo  I  no.  ii  I  i  lasses  ol  water  nds  are:  ( 1|  Those  Whll  h  an  ■■  [Udtlzed 
I iv  i  material  i  lassed  as  an  explosive,  such  as  TNT  or  smokeless  powder, 
and  (2)  those  which  contain  no  Ingredient  i  lassilicd  is  m  explosive;  these 
are  sei  isltt/ed  with  metals  such  as  aluminum  or  with  other  fuels  Water  gels 
may  be  premlxed  at  an  explosives  plant  or  mixed  at  the  site  Immediately 
before  delivery  Into  the  bore  hole. 

1 926.91 4(aa)  Semiconductive  hose.  Semlconductive  hose — a  hose  with  an 
electrical  resistance  high  enough  to  limit  flow  of  stray  electric  currents  to 
sale  levels,  yet  not  so  high  as  to  prevent  drainage  ofstatk  iii  1 1 1  u  charges  to 
ground:  hose  of  not  more  than  2  megohms  resistance  over  lis  entire  length 
and  of  not  less  than  5.000  ohms  per  foot  meets  the  requirement. 

|44  FR  8577.  Feb.  9.  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  58 
FR  35 1 84  and  353 1 1 .  June  30.  1 993| 
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Authority:  Sec.  1 07.  Contract  Work  Hours  and  Safety  Standards  Act 
(Construction  Safety  Act)  (40  U.S.C.  333);  Sees.  4,  6,  8,  Occupational 
Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657):  Secretary 
of  Labor's  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR  25059).  9-83 
(48  FR  35736).  or  1-90  (55  FR9033).  as  applicable.  Section  1926.951 
also  issued  under  29  CFR  Part  191 1. 


§1926.950  General  requirements. 

1926.950(a)  Application.  The  occupational  safety  and  health  standards 
contained  in  this  subpart  V  shall  apply  to  the  construction  of  electric  trans- 
mission and  distribution  lines  and  equipment. 

1926.950(a)(1)  As  used  in  this  subpart  V  the  term  "construction"  includes 
the  erection  of  new  electric  transmission  and  distribution  lines  and  equip- 
ment, and  the  alteration,  conversion,  and  improvement  of  existing  electric 
transmission  and  distribution  lines  and  equipment. 

1926.950(a)(2)  Existing  electric  transmission  and  distribution  lines  and 
electrical  equipment  need  not  be  modified  to  conform  to  the  requirements  of 
applicable  standards  in  this  subpart  V.  until  such  work  as  described  in  para- 
graph (a)(1)  of  this  section  is  to  be  performed  on  such  lines  or  equipment. 

1926.950(a)(3)  The  standards  set  forth  in  this  subpart  V  provide  minimum 
requirements  for  safety  and  health.  Employers  may  require  adherence  to 
additional  standards  which  are  not  in  conflict  with  the  standards  contained 
in  this  subpart  V. 

1926.950(b)  Initial  inspections,  tests,  or  determinations.  (1)  Existing 
conditions  shall  be  determined  before  starting  work,  by  an  inspection  or  a 
test.  Such  conditions  shall  include,  but  not  be  limited  to.  energized  lines  and 
equipment,  conditions  of  poles,  and  the  location  of  circuits  and  equipment, 
including  power  and  communication  lines.  CATV  and  fire  alarm  circuits. 

1926.950(b)(2)  Electric  equipment  and  lines  shall  be  considered  ener- 
gized until  determined  to  be  deenergized  by  tests  or  other  appropriate 
methods  or  means. 

1926.950(b)(3)  Operating  voltage  of  equipment  and  lines  shall  be  determined 
before  working  on  or  near  energized  parts. 

1926.950(c)  Clearances.  The  provisions  of  paragraph  (c)  (1)  or  (2)  of  this 
section  shall  be  observed. 

1926.950(c)(1)  No  employee  shall  be  permitted  to  approach  or  take  any 
conductive  object  without  an  approved  insulating  handle  closer  to  exposed 
energized  parts  than  shown  in  Table  V- 1 .  unless: 

1926.950(c)(1)(i)  The  employee  is  insulated  or  guarded  from  the  energized 
part  (gloves  or  gloves  with  sleeves  rated  for  the  voltage  involved  shall  be 
considered  insulation  of  the  employee  from  the  energized  part),  or 

1926.950(c)(1)(H)  The  energized  part  is  insulated  or  guarded  from  him  and 
any  other  conductive  object  at  a  different  potential,  or 

1926.950(c)(1)(iii)The  employee  is  isolated,  insulated,  or  guarded  from  any 
other  conductive  object(s),  as  during  live-line  bare-hand  work. 

1 926.950(c)(2)(i)  The  minimum  working  distance  and  minimum  clear  hot 
stick  distances  stated  in  Table  V- 1  shall  not  be  violated.  The  minimum  clear 
hot  stick  distance  is  that  for  the  use  of  live-line  tools  held  by  linemen  when 
performing  live-line  work. 

1926.950(c)(2)(ii)  Conductor  support  tools,  such  as  link  sticks,  strain  car- 
riers, and  insulator  cradles,  may  be  used:  Provided.  That  the  clear  insulation 
is  at  least  as  long  as  the  insulator  string  or  the  minimum  distance  specified 
in  Table  V-l  for  the  operating  voltage. 


TABLE  V-1 
ALTERNATING  CURRENT— MINIMUM  DISTANCES 


Voltage  range 
(phase  to  phase) 
kilovolt 


Minimum  working 

and  clear 
hot  stick  distance 


2.1  to  15  

15.1  to  35  

35.1  to  46  

46.1  to  72.5  

72.6  to  121  

3  ft.  4  in. 

138  to  145  

161  to  169  

230  to  242  

345  to  362  

'7  ft.  0  in. 

500  to  552  

'lift.  0  in. 

'  NOTE  For  345—362  kV„  500—552  kV.,  and  700—765  kV„  the  minimum  working  distance 
and  the  minimum  clear  hot  stick  distance  may  be  reduced  provided  that  such  distances  are 
not  less  than  the  shortest  distance  between  the  energized  part  and  a  grounded  surface. 

1926.950(d)  Deenergizing  lines  and  equipment.  (1)  When  deenergizing 
lines  and  equipment  operated  in  excess  of  600  volts,  and  the  means  of 
disconnecting  from  electric  energy  is  not  visibly  open  or  visibly  locked  out. 
the  provisions  of  paragraphs  (d)(1)  (i)  through  (vii)  of  this  section  shall  be 
complied  with: 

1 926.950(d)(1  )(i)  The  particular  section  of  line  or  equipment  to  be  deenergized 
shall  be  clearly  identified,  and  it  shall  be  isolated  from  all  sources  of  voltage. 

1926.950(d)(1)(ii)  Notification  and  assurance  from  the  designated  employee 
shall  be  obtained  that: 

1 926.950(d)!  1)(ii)(a  J  AH  switches  and  disconnectors  through  which  electric 
energy  may  be  supplied  to  the  particular  section  of  line  or  equipment  to  be 
worked  have  been  deenergized; 

1926.950(d)(1)(ii)f'bJ  All  switches  and  disconnectors  are  plainly  tagged  in- 
dicating that  men  are  at  work; 

1926.950(d)(1)(ii)fcJ  And  that  where  design  of  such  switches  and  discon- 
nectors permits,  they  have  been  rendered  inoperable. 

1 926.950(d)(  1  )(iii)  After  all  designated  switches  and  disconnectors  have  been 
opened,  rendered  inoperable,  and  tagged,  visual  inspection  or  tests  shall  be 
conducted  to  insure  that  equipment  or  lines  have  been  deenergized. 

1 926.950(d)!  1)(iv)  Protective  grounds  shall  be  applied  on  the  disconnected 
lines  or  equipment  to  be  worked  on. 

1 926.950(d)!  1)(v)  Guards  or  barriers  shall  be  erected  as  necessary  to  ad- 
jacent energized  lines. 

1926. 950(d)!  1)(vi)  When  more  than  one  independent  crew  requires  the  same 
line  or  equipment  to  be  deenergized.  a  prominent  tag  for  each  such  inde- 
pendent crew  shall  be  placed  on  the  line  or  equipment  by  the  designated 
employee  in  charge. 

1926. 950(d)!  1)(vii)  Upon  completion  of  work  on  deenergized  lines  or  equip- 
ment, each  designated  employee  in  charge  shall  determine  that  all  employees 
in  his  crew  are  clear,  that  protective  grounds  installed  by  his  crew  have 
been  removed,  and  he  shall  report  to  the  designated  authority  that  all  tags 
protecting  his  crew  may  be  removed. 

1926.950(d)(2)  When  a  crew  working  on  a  line  or  equipment  can  clearly 
see  that  the  means  of  disconnecting  from  electric  energy  are  visibly  open 
or  visibly  locked-out,  the  provisions  of  paragraphs  (d)(i).  and  (ii)  of  this 
section  shall  apply: 

1926.950(d)(2)(i)  Guards  or  barriers  shall  be  erected  as  necessary  to  ad- 
jacent energized  lines. 

1926.950(d)(2)(H)  Upon  completion  of  work  on  deenergized  lines  or  equip- 
ment, each  designated  employee  in  charge  shall  determine  that  all  employees 
in  his  crew  are  clear,  that  protective  grounds  installed  by  his  crew  have 
been  removed,  and  he  shall  report  to  the  designated  authority  that  all  tags 
protecting  his  crew  may  be  removed. 
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1020.050(e)  Emergency  procedures  and  first  aid.  (1)  I  In-  empl 
sii.iii  provide  training  01  require  that  ins  employeca  ire  knowledg 
.mil  profldenl  In: 

1028.050(o)(1)(i)  Procedurea  Involving  emergency  siih.iii.his.  and 
i026.950(o)(i)(n)  i  list  .mi  fundamentala  Including  reauai  Itatlon. 
1020.050(e)(2)  in  lit -u  t>i  paragraph  (e)(1)  od  ihk  section  the  emplcyei  ma) 
comply  with  the  provisions  oi  g!926.50(c]  regarding  Misi  aid  requlrementa 
1020.050(0  Night  work.  Winn  uoikmu  ,ii  night,  spotlights  or  portable 
lights  for  emergency  HflhHng  thai]  be  provided  as  needed  it>  perform  the 

win  K  s.ilth 

1020.050(g)  Work  near  and  over  water.  When  crews  are  engaged  In  work 
nvci  in  in-. ii  (vata  and  when  danga  ol  drowning exlats,  suitable  protection 
shall  be  provided  .is  stated  m  §1926.104,  or§l926.l05.  or§1926.l06. 

1020.050(h)  Sanitation/acilities.  The  requirements  of  §1926.51  of  subpart 
H  ..I  i Ins  pari  sh.ill  be  compiled  with  for  sanitation  faculties. 

1020.050(1)  Hydraulic  fluids.  All  hydraulic  Ilulds  used  for  the  Insulated 
sections  of  derrick  trucks,  aerial  lifts,  and  hydraulic  tools  which  are  used 
on  or  around  energized  lines  and  equipment  shall  be  of  the  insulating  type. 
The  requirements  for  fire  resistant  fluids  of  §  1 926.302(d)(  1 )  do  not  apply  to 
hydraulic  tools  covered  by  this  paragraph. 

§1926.951  Tools  and  protective  equipment. 

1020.051(a)  Protective  equipment.  (1)(i)  Rubber  protective  equipment  shall 
be  in  accordance  with  the  provisions  of  the  American  National  Standards 
Institute  lANSl).  ANSI  J6  series,  as  follows: 


Item 


Standard 


Rubber  insulating  gloves J6.6-1971. 

Rubber  matting  for  use  around  electric  apparatus J6.7-1935  (R1971). 

Rubber  Insulating  blankets J6. 4-1971. 

Rubber  Insulating  hoods J6.2-1950  (R1971). 

Rubber  insulating  line  hose J6.1-1950  (R1971). 

Rubber  insulating  sleeves J6.5-1971. 

1926.951(a)(1)(ii)  Rubber  protective  equipment  shall  be  visually  inspected 

prior  to  use. 

1926.951(a)(1)(iii)  In  addition,  an  "air"  test  shall  be  performed  for  rubber 

gloves  prior  to  use. 

1926.951  (a)(1)(iv)  Protective  equipment  of  material  other  than  rubber  shall 

provide  equal  or  better  electrical  and  mechanical  protection. 

1926.951(a)(2)  Protective  hats  shall  be  In  accordance  with  the  provisions 

of  ANSI  Z89.2-1971  Industrial  Protective  Helmets  for  Electrical  Workers. 

Class  B.  and  shall  be  worn  at  the  jobsite  by  employees  who  are  exposed  to 

the  hazards  of  falling  objects,  electric  shock,  or  burns. 

1926.951(b)  Personal  climbing  equipment.  (1)  Body  belts  with  straps  or 
lanyards  shall  be  worn  to  protect  employees  working  at  elevated  locations  on 
poles,  towers,  or  other  structures  except  where  such  use  creates  a  greater 
hazard  to  the  safety  of  the  employees,  in  which  case  other  safeguards  shall 
be  employed. 

1920.951(b)(2)  Body  belts  and  safety  straps  shall  meet  the  requirements 
of  §1926.959.  In  addition  to  being  used  as  an  employee  safeguarding  item, 
body  belts  with  approved  tool  loops  may  be  used  for  the  purpose  of  holding 
tools.  Body  belts  shall  be  free  from  additional  metal  hooks  and  tool  loops 
other  than  those  permitted  in  §1926.959. 

1920.951(b)(3)  Body  belts  and  straps  shall  be  inspected  before  use  each 
day  to  determine  that  they  are  in  safe  working  condition. 

1 920.95 1(b)(4)(i)  Lifelines  and  lanyards  shall  comply  with  the  provisions 
of  §1926.502. 

1 926.951  (b)(4)(i)(ii)  Safety  lines  are  not  intended  to  be  subjected  to  shock 
loading  and  are  used  for  emergency  rescue  such  as  lowering  a  man  to  the 
ground.  Such  safety  lines  shall  be  a  minimum  of  one-half-inch  diameter 
and  three  or  four  strand  first-grade  manila  or  its  equivalent  in  strength 
(2.650  lb.)  and  durability. 

1926.951(b)(5)  Defective  ropes  shall  be  replaced. 


1020.051(c)  Ladders.  (1)  Portable  metal  oi  i  ondui  ttve  laddera  shall  not 
be  need  near  energized  ttnea  a  equipment  aa  epl  aa  may  be  net  asaarjp  in 
■pea  i.iii/i'i  wmk  sin  ii  .is  in  high  voltage  aubatatlona  where  now  ondui  ttve 
laddera  might  preaenl  ■  >  greatei  hazard  than  i  ondui  ttw  laddera  I  ondui  ttve 

mi  in.  i,, I  ladders  sh.ill  lit-  pi nenlly  marked  as  <  ondui  ttVC  and  all  Dl 

s.n\  pro  .inn. .us  sh.iii  be  taken  when  used  m  apei  lallsed  work. 

1020.051(c)(2)  Hook  01  otha  tj  pe  ladders  used  In  slni<  lures  sh.ill  be  pos- 
llivi-lv  stt  in.  .1  to  prevent  the  ladder  from  being  .it  i  i.l-iii.illv  displaced. 

1020.051(d)  Liue-line  tools.  (1)  Only  live  line  tool  poles  having  a  manufacturer's 
,  .  mill  iiii.n  to  withstand  the  following  minimum  tests  shall  be  used: 

1026.051(d)(1)(i)  100.000  volts  per  foot  of  length  for  5  minutes  when  the 

tool  is  made  ol  Bberglaaa;  or 

1026.05 1(d)(1)(H)  75.000  volts  per  foot  of  length  for  3  minutes  when  the 

tool  Is  made  of  wood;  or 

1020.951(d)(1)(ili)  Other  tests  equivalent  to  paragraph  (d)  (1)  or  (II)  of  this 

section  as  appropriate. 

1 920.95 1  (d)(2)  All  live-line  tools  shall  be  visually  Inspected  before  use  each 

day.  Tools  to  be  used  shall  be  wiped  clean  and  If  any  hazardous  defects  are 

indicated  such  tools  shall  be  removed  from  service. 

1020.951(e)  Measuring  tapes  or  measuring  ropes.  Measuring  tapes  or 

measuring  ropes  which  are  metal  or  contain  conductive  strands  shall  not 

be  used  when  working  on  or  near  energized  parts. 

1920.951(f)  Handtools.  (1)  Switches  for  all  powered  hand  tools  shall  comply 

wlth§1926.300(d). 

1926.951(f)(2)  All  portable  electric  handtools  shall: 

1 926.951  (f)(2)(i)  Be  equipped  with  three- wire  cord  having  the  ground  wire 

permanently  connected  to  the  tool  frame  and  means  for  grounding  the 

other  end;  or 

1920.95 1(f)(2)(H)  Be  of  the  double  insulated  type  and  permanently  labeled 

as  "Double  Insulated":  or 

1 926.95 1  (f)(2)(iii)  Be  connected  to  the  power  supply  by  means  of  an  isolating 

transformer,  or  other  isolated  power  supply 

1926.951(f)(3)  All  hydraulic  tools  which  are  used  on  or  around  energized 

lines  or  equipment  shall  use  nonconducting  hoses  having  adequate  strength 

for  the  normal  operating  pressures.  It  should  be  noted  that  the  provisions 

of  §1926.302(d)(2)  shall  also  apply. 

1926.951(f)(4)  All  pneumatic  tools  which  are  used  on  or  around  energized 

lines  or  equipment  shall: 

1 926.951  (f)(4)(i)  Have  nonconducting  hoses  having  adequate  strength  for 

the  normal  operating  pressures,  and 

1926.951(f)(4)(ii)  Have  an  accumulator  on  the  compressor  to  collect 

moisture. 

|44  FR  8577,  Feb.  9,  1979;  44  FR  20940.  Apr.  6.  1979.  as  amended  at  59 

FR  40730.  Aug.  9.  1994] 

§1926.952  Mechanical  equipment. 

1920.952(a)  General.  (1)  Visual  inspections  shall  be  made  of  the  equip- 
ment to  determine  that  it  is  in  good  condition  each  day  the  equipment  is 
to  be  used. 

1926.952(a)(2)  Tests  shall  be  made  at  the  beginning  of  each  shift  during 
which  the  equipment  is  to  be  used  to  determine  that  the  brakes  and  oper- 
ating systems  are  in  proper  working  condition. 

1926.952(a)(3)  No  employer  shall  use  any  motor  vehicle  equipment  having 
an  obstructed  view  to  the  rear  unless: 

1 926.952(a)(3)(i)  The  vehicle  has  a  reverse  signal  alarm  audible  above  the 

surrounding  noise  level  or: 

1926.952(a)(3)(H)  The  vehicle  is  backed  up  only  when  an  observer  signals 

that  it  is  safe  to  do  so. 

1926.952(b)  Aerial  lifts.  (1)The  provisions  of  §1926.556,  subpart  N  of  this 

part,  shall  apply  to  the  utilization  of  aerial  lifts. 

1926.952(b)(2)  When  working  near  energized  lines  or  equipment,  aerial  lift 

trucks  shall  be  grounded  or  barricaded  and  considered  as  energized  equipment, 

or  the  aerial  lift  truck  shall  be  insulated  for  the  work  being  performed. 

1 926.952(b)(3)  Equipment  or  material  shall  not  be  passed  between  a  pole 
or  structure  and  an  aerial  lift  while  an  employee  working  from  the  basket 


OSHA  Standards  for  the  Construction  Industry 


317 


is  within  reaching  distance  of  energized  conductors  or  equipment  that 
are  not  covered  with  insulating  protective  equipment. 

1926.952(c)  Derrick  trucks,  cranes  and  other  lifting  equipment.  (1) 

All  derrick  trucks,  cranes  and  other  lifting  equipment  shall  comply  with 
subpart  N  and  O  of  this  part  except: 

1926.952(c)(1)(i)As  stated  in  §  1926. 550(a) (15)  (i)  and  (ii)  relating  to  clear- 
ance (for  clearances  in  this  subpart  see  Table  V- 1 )  and 

1 926.952(c)(  1  )(ii)  Derrick  truck  (electric  line  trucks)  shall  not  be  required 
to  comply  with  §  1926. 550(a) (7) (vi).  (a)(17),  (b)(2).  and  (e). 

1926.952(c)(2)  With  the  exception  of  equipment  certified  for  work  on 
the  proper  voltage,  mechanical  equipment  shall  not  be  operated  closer 
to  any  energized  line  or  equipment  than  the  clearances  set  forth  in 
§1926.950(c)  unless: 

1926.952(c)(2)(i)  An  insulated  barrier  is  installed  between  the  energized 
part  and  the  mechanical  equipment,  or 

1926.952(c)(2)(ii)  The  mechanical  equipment  is  grounded,  or 

1 926.952(c)(2)(iii)  The  mechanical  equipment  is  insulated,  or 

1926.952(c)(2)(iv)  The  mechanical  equipment  is  considered  as  energized. 

§1926.953  Material  handling. 

1926.953(a)  Unloading.  Prior  to  unloading  steel,  poles,  cross  arms  and 
similar  material,  the  load  shall  be  thoroughly  examined  to  ascertain  if  the 
load  has  shifted,  binders  or  stakes  have  broken  or  the  load  is  otherwise 
hazardous  to  employees. 

1926.953(b)  Pole  hauling.  (1)  During  pole  hauling  operations,  all  loads 
shall  be  secured  to  prevent  displacement  and  a  red  flag  shall  be  displayed 
at  the  trailing  end  of  the  longest  pole. 

1926.953(b)(2)  Precautions  shall  be  exercised  to  prevent  blocking  of 
roadways  or  endangering  other  traffic. 

1 926.953(b)(3)  When  hauling  poles  during  the  hours  of  darkness,  illuminated 
warning  devices  shall  be  attached  to  the  trailing  end  of  the  longest  pole. 

1926.953(c)  Storage.  (1)  No  materials  or  equipment  shall  be  stored  un- 
der energized  bus.  energized  lines,  or  near  energized  equipment,  if  it  is 
practical  to  store  them  elsewhere. 

1926.953(c)(2)  When  materials  or  equipment  are  stored  under  energized 
lines  or  near  energized  equipment,  applicable  clearances  shall  be  main- 
tained as  stated  in  Table  V- 1 ;  and  extraordinary  caution  shall  be  exercised 
when  moving  materials  near  such  energized  equipment. 

1926.953(d)  Tag  line.  Where  hazards  to  employees  exist  tag  lines  or 
other  suitable  devices  shall  be  used  to  control  loads  being  handled  by 
hoisting  equipment. 

1926.953(e)  Oil  filled  equipment.  During  construction  or  repair  of  oil 
filled  equipment  the  oil  may  be  stored  in  temporary  containers  other  than 
those  required  in  §1926.152,  such  as  pillow  tanks. 

1926.953(f)  Framing.  During  framing  operations,  employees  shall  not 
work  under  a  pole  or  a  structure  suspended  by  a  crane.  A-frame  or  similar 
equipment  unless  the  pole  or  structure  is  adequately  supported. 

1 926.953(g)  Attaching  the  load.  The  hoist  rope  shall  not  be  wrapped 
around  the  load.  This  provision  shall  not  apply  to  electric  construction 
crews  when  setting  or  removing  poles. 

§1926.954  Grounding  for  protection  of  employees. 

1926.954(a)  General.  All  conductors  and  equipment  shall  be  treated 
as  energized  until  tested  or  otherwise  determined  to  be  deenergized  or 
until  grounded. 

1926.954(b)  New  construction.  New  lines  or  equipment  may  be  con- 
sidered deenergized  and  worked  as  such  where: 

1926.954(b)(1)  The  lines  or  equipment  are  grounded,  or 

1926.954(b)(2)  The  hazard  of  induced  voltages  is  not  present,  and  ade- 
quate clearances  or  other  means  are  implemented  to  prevent  contact  with 
energized  lines  or  equipment  and  the  new  lines  or  equipment. 

1926.954(c)  Communication  conductors.  Bare  wire  communication 
conductors  on  power  poles  or  structures  shall  be  treated  as  energized 
lines  unless  protected  by  insulating  materials. 

1926.954(d)  Voltage  testing.  Deenergized  conductors  and  equipment 
which  are  to  be  grounded  shall  be  tested  for  voltage.  Results  of  this 


voltage  test  shall  determine  the  subsequent  procedures  as  required  in 
§1926.950(d). 

1 926.954(e)  Attaching  grounds.  (1 )  When  attaching  grounds,  the  ground 
end  shall  be  attached  first,  and  the  other  end  shall  be  attached  and  re- 
moved by  means  of  insulated  tools  or  other  suitable  devices. 

1926.954(e)(2)  When  removing  grounds,  the  grounding  device  shall  first 
be  removed  from  the  line  or  equipment  using  insulating  tools  or  other 
suitable  devices. 

1 926.954(f)  Grounds  shall  be  placed  between  work  location  and  all  sourc- 
es of  energy  and  as  close  as  practicable  to  the  work  location,  or  grounds 
shall  be  placed  at  the  work  location.  If  work  is  to  be  performed  at  more 
than  one  location  in  a  line  section,  the  line  section  must  be  grounded 
and  short  circuited  at  one  location  in  the  line  section  and  the  conductor 
to  be  worked  on  shall  be  grounded  at  each  work  location.  The  minimum 
distance  shown  in  Table  V- 1  shall  be  maintained  from  ungrounded  con- 
ductors at  the  work  location.  Where  the  making  of  a  ground  is  imprac- 
ticable, or  the  conditions  resulting  therefrom  would  be  more  hazardous 
than  working  on  the  lines  or  equipment  without  grounding,  the  grounds 
may  be  omitted  and  the  line  or  equipment  worked  as  energized. 

1926.954(g)  Testing  without  grounds.  Grounds  may  be  temporarily 
removed  only  when  necessary  for  test  purposes  and  extreme  caution 
shall  be  exercised  during  the  test  procedures. 

1926.954(h)  Grounding  electrode.  When  grounding  electrodes  are 
utilized,  such  electrodes  shall  have  a  resistance  to  ground  low  enough 
to  remove  the  danger  of  harm  to  personnel  or  permit  prompt  operation 
of  protective  devices. 

1 926.954(i)  Grounding  to  tower.  Grounding  to  tower  shall  be  made  with 
a  tower  clamp  capable  of  conducting  the  anticipated  fault  current. 

1926.954(j)  Ground  lead.  A  ground  lead,  to  be  attached  to  either  a  tower 
ground  or  driven  ground,  shall  be  capable  of  conducting  the  anticipated  fault 
current  and  shall  have  a  minimum  conductance  of  No.  2  AWG  copper. 

§1926.955  Overhead  lines. 

1926.955(a)  Overhead  lines.  (1)  When  working  on  or  with  overhead 
lines  the  provisions  of  paragraphs  (a)  (2)  through  (8)  of  this  section 
shall  be  complied  with  in  addition  to  other  applicable  provisions  of  this 
subpart. 

1 926.955(a)(2)  Prior  to  climbing  poles,  ladders,  scaffolds,  or  other  elevated 
structures,  an  inspection  shall  be  made  to  determine  that  the  structures 
are  capable  of  sustaining  the  additional  or  unbalanced  stresses  to  which 
they  will  be  subjected. 

1 926.955(a)(3)  Where  poles  or  structures  may  be  unsafe  for  climbing, 
they  shall  not  be  climbed  until  made  safe  by  guying,  bracing,  or  other 
adequate  means. 

1926.955(a)(4)  Before  installing  or  removing  wire  or  cable,  strains  to 
which  poles  and  structures  will  be  subjected  shall  be  considered  and 
necessary  action  taken  to  prevent  failure  of  supporting  structures. 

1 926.955(a)(5)(i)  When  setting,  moving,  or  removing  poles  using  cranes, 
derricks,  gin  poles,  A-frames,  or  other  mechanized  equipment  near  en- 
ergized lines  or  equipment,  precautions  shall  be  taken  to  avoid  contact 
with  energized  lines  or  equipment,  except  in  bare-hand  live-line  work, 
or  where  barriers  or  protective  devices  are  used. 

1 926.955(a)(5)(ii)  Equipment  and  machinery  operating  adjacent  to  ener- 
gized lines  or  equipment  shall  comply  with  §1926. 952(c)(2). 

1 926.955(a)(6)(i)  Unless  using  suitable  protective  equipment  for  the  voltage 
involved,  employees  standing  on  the  ground  shall  avoid  contacting  equip- 
ment or  machinery  working  adjacent  to  energized  lines  or  equipment. 

1 926.955(a)(6)(H)  Lifting  equipment  shall  be  bonded  to  an  effective  ground 
or  it  shall  be  considered  energized  and  barricaded  when  utilized  near 
energized  equipment  or  lines. 

1926.955(a)(7)  Pole  holes  shall  not  be  left  unattended  or  unguarded  in 
areas  where  employees  are  currently  working. 

1926.955(a)(8)  Tag  lines  shall  be  of  a  nonconductive  type  when  used 
near  energized  lines. 

1926.955(b)  Metal  tower  construction.  (1)  When  working  in  unstable 
material  the  excavation  for  pad-  or  pile-type  footings  in  excess  of  5  feet 
deep  shall  be  either  sloped  to  the  angle  of  repose  as  required  in  §1926.652 
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in  sinned  ii  pnir>  is  required  Ladder*  thai!  be  provided  i"i  acceaa  to  pad 
.11  pile  type  footing  excavationa  In  esceaa  of  4  feet 

1926.955(b)(2)  When  working  111  unstable  inatci  i.il  provision  shall  DC  made 

for  cleaning  out  auget  type  footing!  without  requiring  an  employe*  I i 

the  footing  unleaa  ahorlng  la  used  to  protect  the  employee 

i926.955(b)(3)(i)  A  dealgnated  employee  ihall  i"-  uaed  in  directing  mobile 
equipment  adjacent  to  footing  excavationa 

1926.955(b)(3)(H)  No  one  shall  be  pennllled  to  remain  In  (he  footing  while 

equipment  is  being  spoiled  for  placement 

1926.955(b)(3)(lil)  Where  necessary  to  assure  the  stability  Ol  mobile  equip 

men!  the  location  ol  uae  foi  such  equipment  shall  be  graded  and  leveled. 

1926.955(b)(4)(i)  Tower  assembly  shall  be  canted  out  With  I  mliilmiim  ex- 
posure ol  employees  to  falling  objects  when  working  at  two  or  more  levels 
on   i  lower. 

1926.955(b)(4)(H)  Guy  lines  shall  be  used  as  necessary  to  maintain  sections 
or  parts  of  sections  In  position  and  to  reduce  the  possibility  of  tipping. 

1926.955(b)(4)(iii)  Members  and  secUons  being  assembled  shall  be  ade- 
quately supported. 

1926.955(b)(5)  When  assembling  and  erecting  towers  the  provisions  of 
paragraphs  (b)(5)  (1).  (11)  and  (111)  of  this  section  shall  be  complied  with: 

1926.955(b)(5)(i)  The  construction  of  transmission  towers  and  the  erecting 
of  poles,  hoisting  machinery,  site  preparation  machinery,  and  other  types 
of  construction  machinery  shall  conform  to  the  applicable  requirements 
of  this  part. 

1926.955(b)(5)(ii)  No  one  shall  be  permitted  under  a  tower  which  is  in  the 
process  of  erection  or  assembly,  except  as  may  be  required  to  guide  and 
secure  the  section  being  set. 

1 926.955(b)(5)(iii)  When  erecting  towers  using  hoisting  equipment  adjacent 
to  energized  transmission  lines,  the  lines  shall  be  deenerglzed  when  prac- 
tical. If  the  lines  are  not  deenergized.  extraordinary  caution  shall  be  exercised 
to  maintain  the  minimum  clearance  distances  required  by  §1926. 950(c). 
Including  Table  V-l. 

1926.955(b)(6)(i)  ErecUon  cranes  shall  be  set  on  firm  level  foundaUons  and 
when  the  cranes  are  so  equipped  outriggers  shall  be  used. 

1926.955(b)(6)(H)  Tag  lines  shall  be  utilized  to  maintain  control  of  tower 
sections  being  raised  and  positioned,  except  where  the  use  of  such  lines 
would  create  a  greater  hazard. 

1926.955(b)(6)(iii)  The  loadllne  shall  not  be  detached  from  a  tower  section 
unul  the  section  is  adequately  secured. 

1926.955(b)(6)(iv)  Except  during  emergency  restoration  procedures  erection 
shall  be  discontinued  in  the  event  of  high  wind  or  other  adverse  weather 
conditions  which  would  make  the  work  hazardous. 

1 926.955(b)(6)(v)  Equipment  and  rigging  shall  be  regularly  inspected  and 
maintained  in  safe  operating  condition. 

1926.955(b)(7)  Adequate  traffic  control  shall  be  maintained  when  crossing 
highways  and  railways  with  equipment  as  required  by  the  provisions  of 
§1926.200(g)(l)and  (2). 

1926.955(b)(8)  A  designated  employee  shall  be  utilized  to  determine  that 
required  clearance  is  maintained  in  moving  equipment  under  or  near  en- 
ergized lines. 

1926.955(c)  Stringing  or  removing  deenergized  conductors.  (1)  When 
stringing  or  removing  deenergized  conductors,  the  provisions  of  paragraphs 
(c)  (2)  through  (12)  of  this  section  shall  be  complied  with. 

1926.955(c)(2)  Prior  to  stringing  operations  a  briefing  shall  be  held  setting 
forth  the  plan  of  operation  and  specifying  the  type  of  equipment  to  be  used, 
grounding  devices  and  procedures  to  be  followed,  crossover  methods  to  be 
employed,  and  the  clearance  authorization  required. 

1 926.955(c)(3)  Where  there  is  a  possibility  of  the  conductor  accidentally 
contacting  an  energized  circuit  or  receiving  a  dangerous  induced  voltage 
buildup,  to  further  protect  the  employee  from  the  hazards  of  the  conductor, 
the  conductor  being  Installed  or  removed  shall  be  grounded  or  provisions 
made  to  insulate  or  isolate  the  employee. 

1 926.955(c)(4)(l)  If  the  existing  line  is  deenergized.  proper  clearance  au- 
thorization shall  be  secured  and  the  line  grounded  on  both  sides  of  the 
crossover  or.  the  line  being  strung  or  removed  shall  be  considered  and 
worked  as  energized. 


1926.955(c)(4)(H)  When  crOMing  over   energized  .  on. lor  tors  in  . 

.,1   i, mi  iroll       rope   Data  or   guard   structures  shall  lie   Installed   unless 

provtalon  is  made  to  Ittrlaif  oi  Inanlatf  the  workman  oi  the  i  ni 

i  <n ii 1 1 ii  on   Where  prai  Ui  al  thi  automata  re«  loalng  feature  ol  the<  In  uil 

Interrupt  lug  device  shall  be  madi    Inoperative     In  addition,  the  line  being 

,   shall  be  grounded  on  eltht  i  ildi  ol  the  croaaovei  oi  i  onaidered 
and  worked  as  energized 

1926.955(c)(5)  ( 'undue  tors  being  strung  In  oi  removed  shall  lx-  kept  under 
[xislllvec  cintrol  by  the  use  ol  adequate  tension  reels,  guard  structures.  Uellnes. 

oi  iithei  mi  .ins  in  prevent  accidental  conta  t  with  energized  circuits. 

1926.955(c)(6)  Guard  structure  members  shall  be  sound  and  of  adequate 
dimension  and  strength,  and  adequately  supported. 

1926.955(c)(7)(i)  Catch-off  anchors,  rigging,  and  hoists  shall  be  ol  ample 
to  prevent  loss  of  the  Hues 

1926.955(c)(7)(H)  The  manufacturer's  load  rating  shall  not  be  exceeded 
fol  si  ringing  lines,  pulling  lines,  sock  connections,  and  all  load-bearing 
hardware  and  accessories. 

1926.955(c)(7)(iii)  Falling  lines  and  accessories  shall  be  Inspected  regularly 
and  replaced  or  repaired  when  damaged  or  when  dependability  Is  doubtful. 
The  provisions  of  §1926.251(c)(4)(ll)  (concerning  splices)  shall  not  apply. 

1926.955(c)(8)  Conductor  grips  shall  not  be  used  on  wire  rope  unless  de- 
signed for  this  application. 

1926.955(c)(9)  While  the  conductor  or  pulling  line  Is  being  pulled  (in  mo- 
tion) employees  shall  not  be  permitted  directly  under  overhead  operations, 
nor  shall  any  employee  be  permitted  on  the  crossarm. 

1 926.955(c)(  1 0)  A  transmission  clipping  crew  shall  have  a  minimum  of  two 
structures  clipped  in  between  the  crew  and  the  conductor  being  sagged. 
When  working  on  bare  conductors,  clipping  and  tying  crews  shall  work 
between  grounds  at  all  times.  The  grounds  shall  remain  intact  until  the 
conductors  are  clipped  in.  except  on  dead  end  structures. 

1926.955(c)(11)(i)  Except  during  emergency  restoration  procedures,  work 
from  structures  shall  be  discontinued  when  adverse  weather  (such  as  high 
wind  or  ice  on  structures)  makes  the  work  hazardous. 

1926.955(c)(1 1)(ii)  Stringing  and  clipping  operaUons  shall  be  discontinued 
during  the  progress  of  an  electrical  storm  in  the  immediate  vicinity. 

1926.955(c)(12)(i)  Reel  handling  equipment.  Including  pulling  and  braking 
machines,  shall  have  ample  capacity,  operate  smoothly,  and  be  leveled  and 
aligned  in  accordance  with  the  manufacturer's  operating  instructions. 

1926.955(c)(12)(ii)  Reliable  communications  between  the  reel  tender  and 
pulling  rig  operator  shall  be  provided. 

1 926.955(c)(  1 2)(iii)  Each  pull  shall  be  snubbed  or  dead  ended  at  both  ends 
before  subsequent  pulls. 

1926.955(d)  Stringing  adjacent  to  energized  lines.  (1)  Prior  to  stringing 
parallel  to  an  existing  energized  transmission  line  a  competent  determination 
shall  be  made  to  ascertain  whether  dangerous  induced  voltage  buildups 
will  occur,  particularly  during  switching  and  ground  fault  conditions.  When 
there  is  a  possibility  that  such  dangerous  induced  voltage  may  exist  the 
employer  shall  comply  with  the  provisions  of  paragraphs  (d)  (2)  through  (9)  of 
this  secUon  in  addition  to  the  provisions  of  paragraph  (c)  of  this  §1926.955. 
unless  the  line  is  worked  as  energized. 

1926.955(d)(2)  When  stringing  adjacent  to  energized  lines  the  tension 
stringing  method  or  other  methods  which  preclude  unintentional  contact 
between  the  lines  being  pulled  and  any  employee  shall  be  used. 

1926.955(d)(3)  All  pulling  and  tensioning  equipment  shall  be  isolated, 
insulated,  or  effectively  grounded. 

1 926.955(d)(4)  A  ground  shall  be  installed  between  the  tensioning  reel  setup 
and  the  first  structure  in  order  to  ground  each  bare  conductor,  subconduc- 
tor.  and  overhead  ground  conductor  during  stringing  operations. 

1926.955(d)(5)  During  stringing  operations,  each  bare  conductor,  subcon- 
ductor.  and  overhead  ground  conductor  shall  be  grounded  at  the  first  tower 
adjacent  to  both  the  tensioning  and  pulling  setup  and  in  increments  so  that 
no  point  is  more  than  2  miles  from  a  ground. 

1926.955(d)(5)(i)  The  grounds  shall  be  left  in  place  until  conductor  instal- 
laUon  is  completed. 

1926.955(d)(5)(H)  Such  grounds  shall  be  removed  as  the  last  phase  of 
aerial  cleanup. 
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1926.955(d)(5)(iii)  Except  for  moving  type  grounds,  the  grounds  shall  be 
placed  and  removed  with  a  hot  stick. 

1 926.955(d)(6)  Conductors,  subconductors.  and  overhead  ground  con- 
ductors shall  be  grounded  at  all  dead-end  or  catch-off  points. 

1926.955(d)(7)  A  ground  shall  be  located  at  each  side  and  within  10  feet 
of  working  areas  where  conductors,  subconductors.  or  overhead  ground 
conductors  are  being  spliced  at  ground  level.  The  two  ends  to  be  spliced 
shall  be  bonded  to  each  other.  It  is  recommended  that  splicing  be  carried 
out  on  either  an  insulated  platform  or  on  a  conductive  metallic  grounding 
mat  bonded  to  both  grounds.  When  a  grounding  mat  is  used,  it  is  recom- 
mended that  the  grounding  mat  be  roped  off  and  an  insulated  walkway 
provided  for  access  to  the  mat. 

1926.955(d)(8)(i)  All  conductors,  subconductors.  and  overhead  ground 
conductors  shall  be  bonded  to  the  tower  at  any  isolated  tower  where  it 
may  be  necessary  to  complete  work  on  the  transmission  line. 

1926.955(d)(8)(ji)  Work  on  dead-end  towers  shall  require  grounding  on 
all  deenergized  lines. 

1926.955(d)(6)(iii)  Grounds  may  be  removed  as  soon  as  the  work  is  com- 
pleted: Provided,  That  the  line  is  not  left  open  circuited  at  the  isolated 
tower  at  which  work  is  being  completed. 

1 926.955(d)(9)  When  performing  work  from  the  structures,  clipping  crews 
and  all  others  working  on  conductors,  subconductors.  or  overhead  ground 
conductors  shall  be  protected  by  individual  grounds  installed  at  every 
work  location. 

1926.955(e)  Live-line  bare-hand  work.  In  addition  to  any  other  ap- 
plicable standards  contained  elsewhere  in  this  subpart  all  live-line 
bare-hand  work  shall  be  performed  in  accordance  with  the  following 
requirements: 

1926.955(e)(1)  Employees  shall  be  instructed  and  trained  in  the  live-line 
bare-hand  technique  and  the  safety  requirements  pertinent  thereto  before 
being  permitted  to  use  the  technique  on  energized  circuits. 

1 926.955(e)(2)  Before  using  the  live-line  bare-hand  technique  on  energized 
high-voltage  conductors  or  parts,  a  check  shall  be  made  of: 

1926.955(e)(2)(i)  The  voltage  rating  of  the  circuit  on  which  the  work  is 
to  be  performed; 

1926.955(e)(2)(ii)  The  clearances  to  ground  of  lines  and  other  energized 
parts  on  which  work  is  to  be  performed;  and 

1926.955(e)(2)(iii)  The  voltage  limitations  of  the  aerial-lift  equipment 
intended  to  be  used. 

1 926.955(e)(3)  Only  equipment  designed,  tested,  and  intended  for  live-line 
bare-hand  work  shall  be  used. 

1 926.955(e)(4)  All  work  shall  be  personally  supervised  by  a  person  trained 
and  qualified  to  perform  live-line  bare-hand  work. 

1926.955(e)(5)  The  automatic  reclosing  feature  of  circuit  interrupting 
devices  shall  be  made  inoperative  where  practical  before  working  on  any 
energized  line  or  equipment. 

1926.955(e)(6)  Work  shall  not  be  performed  during  the  progress  of  an 
electrical  storm  in  the  immediate  vicinity. 

1926.955(e)(7)  A  conductive  bucket  liner  or  other  suitable  conductive 
device  shall  be  provided  for  bonding  the  insulated  aerial  device  to  the 
energized  line  or  equipment. 

1926.955(e)(7)(i)  The  employee  shall  be  connected  to  the  bucket  liner  by 
use  of  conductive  shoes,  leg  clips,  or  other  suitable  means. 

1926.955(e)(7)(H)  Where  necessary,  adequate  electrostatic  shielding  for 
the  voltage  being  worked  or  conductive  clothing  shall  be  provided. 

1 926.955(e)(8)  Only  tools  and  equipment  intended  for  live-line  bare-hand 
work  shall  be  used,  and  such  tools  and  equipment  shall  be  kept  clean 
and  dry. 

1926.955(e)(9)  Before  the  boom  is  elevated,  the  outriggers  on  the  aerial 
truck  shall  be  extended  and  adjusted  to  stabilize  the  truck  and  the  body 
of  the  truck  shall  be  bonded  to  an  effective  ground,  or  barricaded  and 
considered  as  energized  equipment. 

1926.955(e)(10)  Before  moving  the  aerial  lift  into  the  work  position,  all 
controls  (ground  level  and  bucket)  shall  be  checked  and  tested  to  de- 
termine that  they  are  in  proper  working  condition. 


1 926.955(e)(1 1 )  Arm  current  tests  shall  be  made  before  starting  work  each 
day,  each  time  during  the  day  when  higher  voltage  is  going  to  be  worked  and 
when  changed  conditions  indicate  a  need  for  additional  tests.  Aerial  buckets 
used  for  bare-hand  live-line  work  shall  be  subjected  to  an  arm  current  test. 
This  test  shall  consist  of  placing  the  bucket  in  contact  with  an  energized 
source  equal  to  the  voltage  to  be  worked  upon  for  a  minimum  time  of  three  (3) 
minutes.  The  leakage  current  shall  not  exceed  1  microampere  per  kilo-volt  of 
nominal  line-to-line  voltage.  Work  operations  shall  be  suspended  immediately 
upon  any  indication  of  a  malfunction  in  the  equipment. 

1 926.955(e)(1 2)  All  aerial  lifts  to  be  used  for  live-line  bare-hand  work  shall 
have  dual  controls  (lower  and  upper)  as  required  by  paragraph  (e)(12)  (i) 
and  (ii)  of  this  section. 

1926.955(e)(12)(i)  The  upper  controls  shall  be  within  easy  reach  of  the 
employee  in  the  basket.  If  a  two  basket  type  lift  is  used  access  to  the 
controls  shall  be  within  easy  reach  from  either  basket. 

1926.955(e)(12)(ii)  The  lower  set  of  controls  shall  be  located  near  base  of 
the  boom  that  will  permit  over-ride  operation  of  equipment  at  any  time. 

1926.955(e)(13)  Ground  level  lift  control  shall  not  be  operated  unless 
permission  has  been  obtained  from  the  employee  in  lift,  except  in  case 
of  emergency. 

1 926.955(e)(  1 4)  Before  the  employee  contacts  the  energized  part  to  be  worked 
on.  the  conductive  bucket  liner  shall  be  bonded  to  the  energized  conductor  by 
means  of  a  positive  connection  which  shall  remain  attached  to  the  energized 
conductor  until  the  work  on  the  energized  circuit  is  completed. 

1 926.955(e)(  1 5)  The  minimum  clearance  distances  for  live-line  bare-hand 
work  shall  be  as  specified  in  Table  V-2.  These  minimum  clearance  distances 
shall  be  maintained  from  all  grounded  objects  and  from  lines  and  equip- 
ment at  a  different  potential  than  that  to  which  the  insulated  aerial  device 
is  bonded  unless  such  grounded  objects  or  other  lines  and  equipment  are 
covered  by  insulated  guards.  These  distances  shall  be  maintained  when 
approaching,  leaving,  and  when  bonded  to  the  energized  circuit. 

TABLE  V-2— MINIMUM  CLEARANCE  DISTANCES  FOR 
LIVE-LINE  BARE-HAND  WORK  (ALTERNATING  CURRENT) 


Voltage  range 
(phase-to-phase)  kilovolts 

Distance  in  feet  and  inches 
for  maximum  voltage 

Phase  to 
ground 

Phase  to 
phase 

2.1  to  15  

20" 
24" 
26" 
30" 
3'4" 
36" 
3'8" 
50" 
l  70" 

'110" 
1  150" 

20" 

15.1  to  35  

2'4" 

2'6" 

46.1  to  72.5 

30" 

72.6  to  121  

4'6" 

138  to  145 

50" 

5'6" 

8'4" 

345  to  362  

1 13'4" 

1 200" 

700  to  765 

'3 10" 

1  For  345-362  kV.,  500-552  kV.,  and  700-765  kV.,  the  minimum  clearance  distance  may 
be  reduced  provided  the  distances  are  not  made  less  than  the  shortest  distance 
between  the  energized  part  and  a  grounded  surface. 

1926.955(e)(16)  When  approaching,  leaving,  or  bonding  to  an  energized 
circuit  the  minimum  distances  in  Table  V-2  shall  be  maintained  between 
all  parts  of  the  insulated  boom  assembly  and  any  grounded  parts  (includ- 
ing the  lower  arm  or  portions  of  the  truck). 

1926.955(e)(17)  When  positioning  the  bucket  alongside  an  energized 
bushing  or  insulator  string,  the  minimum  line-to-ground  clearances  of 
Table  V-2  must  be  maintained  between  all  parts  of  the  bucket  and  the 
grounded  end  of  the  bushing  or  insulator  string. 

1926.955(e)(18)(i)  The  use  of  handlines  between  buckets,  booms,  and 
the  ground  is  prohibited. 

1926.955(e)(18)(ii)  No  conductive  materials  over  36  inches  long  shall 
be  placed  in  the  bucket,  except  for  appropriate  length  jumpers,  armor 
rods,  and  tools. 

1 926.955(e)(18)(iii)  Nonconductive-type  handlines  may  be  used  from  line 
to  ground  when  not  supported  from  the  bucket. 


320 


Subpart  V — Power  Transmission  and  Distribution 


1926.955(o)(19)  The  but  kei   1 1 1. 1  uppei  Insulated  boom  shall  not  be 

iiviT-.ncs-.iii  in  attempting  to  hit  01  lupporl  weights  In  excess  "i  the 

manufacture] 

1826.955(o)(20)(I)  A  minimum  clearance  table  [aaahown  In  table  V  2)  ■haD 

be  printed  on  a  plate  of  durable  i n ii ii 'ihhIik  five  material,  and  tinted  In 

tin-  bucket!  01  Its  \  l<  iint\  90  as  to  be  vtslbli    to  flu    operatoi  of  tile  boom 

1926.955(e)(20)(ii)  It  Is  recommended  thai  Insulated  miasm  11 114  slicks  be 

used  to  verify  clearance  dlatances. 

§1926.956  Underground  lines. 
1926.956(a)  Guarding  and  ventilating  street  opening  used  for  access 
to  underground  lines  or  equipment.  (1)  Appropriate  warning  sic,ns  ahaD 
be  promptly  placed  when  covera  ol  manholes,  handholes,  <n  vaults  an  n 

moved.  Wliat  Is  an  appropriate  warning  sic,n  is  dependent  upon  the  n 
and  location  of  the  hazards  Involved 

1926.956(a)(2)  Before  an  employee  enters  .1  street  opening,  such  as  a  man- 
hole or  an  unvented  vault.  It  shall  be  promptly  protected  with  a  barrier, 
temporary  cover,  or  other  suitable  guard. 

1926.956(a)(3)  When  work  Is  to  be  performed  in  a  manhole  or  unvented 
vault: 

1926.956(a)(3)(i)  No  entry  shall  be  permitted  unless  forced  ventilation  is 
provided  or  the  atmosphere  is  found  to  be  safe  by  testing  for  oxygen  defi- 
ciency and  the  presence  of  explosive  gases  or  fumes; 

1926.956(a)(3)(ii)  Where  unsafe  conditions  are  detected,  by  testing  or 
other  means,  the  work  area  shall  be  ventilated  and  otherwise  made  safe 
before  entry: 

1926.956(a)(3)(iii)  Provisions  shall  be  made  for  an  adequate  continuous 
supply  of  air. 

1926.956(b)  Work  in  manholes.  (1)  While  work  is  being  performed  in 
manholes,  an  employee  shall  be  available  in  the  immediate  vicinity  to  ren- 
der emergency  assistance  as  may  be  required.  This  shall  not  preclude  the 
employee  in  the  immediate  vicinity  from  occasionally  entering  a  manhole 
to  provide  assistance,  other  than  emergency.  This  requirement  does  not 
preclude  a  qualified  employee,  working  alone,  from  entering  for  brief  periods 
of  time,  a  manhole  where  energized  cables  or  equipment  are  in  service,  for 
the  purpose  of  inspection,  housekeeping,  taking  readings,  or  similar  work 
if  such  work  can  be  performed  safely. 

1926.956(b)(2)  When  open  flames  must  be  used  or  smoking  is  permitted  in 
manholes,  extra  precautions  shall  be  taken  to  provide  adequate  ventilation. 

1926.956(b)(3)  Before  using  open  flames  in  a  manhole  or  excavation  in  an 
area  where  combustible  gases  or  liquids  may  be  present,  such  as  near  a 
gasoline  service  station,  the  atmosphere  of  the  manhole  or  excavation  shall 
be  tested  and  found  sate  or  cleared  of  the  combustible  gases  or  liquids. 

1926.956(c)  Trenching  and  excavating.  (1)  During  excavation  or  trench- 
ing, in  order  to  prevent  the  exposure  of  employees  to  the  hazards  created 
by  damage  to  dangerous  underground  facilities,  efforts  shall  be  made  to 
determine  the  location  of  such  facilities  and  work  conducted  in  a  manner 
designed  to  avoid  damage. 

1926.956(c)(2)  Trenching  and  excavation  operations  shall  comply  with 
§§1926.651  and  1926.652. 

1926.956(c)(3)  When  underground  facilities  are  exposed  (electric,  gas.  water, 
telephone,  etc.)  they  shall  be  protected  as  necessary  to  avoid  damage. 

1926.956(c)(4)  Where  multiple  cables  exist  in  an  excavation,  cables  other 
than  the  one  being  worked  on  shall  be  protected  as  necessary. 

1926.956(c)(5)  When  multiple  cables  exist  in  an  excavation,  the  cable  to 
be  worked  on  shall  be  identified  by  electrical  means  unless  its  identity  is 
obvious  by  reason  of  distinctive  appearance. 

1926.956(c)(6)  Before  cutting  into  a  cable  or  opening  a  splice,  the  cable 
shall  be  identified  and  verified  to  be  the  proper  cable. 

1926.956(c)(7)  When  working  on  buried  cable  or  on  cable  in  manholes, 
metallic  sheath  continuity  shall  be  maintained  by  bonding  across  the  open- 
ing or  by  equivalent  means. 

§1926.957  Construction  in  energized  substations. 

1926.957(a)  Work  near  energized  equipment  facilities.  (1)  When  con- 
struction work  is  performed  in  an  energized  substation,  authorization  shall 
be  obtained  from  the  designated,  authorized  person  before  work  is  started. 


1926.957(a)(2)  When  work  Is  to  br  done  111  .111  energised  substation,  the 

following  sii.iii  be  determined 

1926.957(n)(2)(i)  WI1.1I  1, 11  littles  are  enrrgl/ed    and 

1926.957(a)(2)(H)  wh.  1 1  protective  equipment  and  pret  .mi  mi  is  are  necessary 

I01  tin    safe  Iv  ol  pel  s., mi.  I 

i926.957(aX'  '  autlon  sh.iii  i„  exen  leed  In  the  handling  ol  bus 

bars,  towei  sicci.  materials,  and  equipment  b  leed  i.»  Does 

lire  requirements  sci  forth  in  11926.950(c).  shall  i»- 1  ompUed  with. 
1926.957(b)  Deenergized  equipment  or  lines.  When  it  is  necessary  to 
deenerglze  equipment  or  lines  for  protet  don  of  employees,  the  requirements 
nl  gl926.950(d)  shall  be  ■  ..mjdi.il  with. 

1926.957(c)  Barricades  and  barriers.  (1)  Barricades  or  barriers  shall  be 
1 1  isi.illc, I  in  prevent  accidental  contact  with  energized  tinea  or  equipment 

1926.957(c)(2)  Where  appropriate,  signs  indicating  the  hazard  shall  be  posted 
mar  the  barricade  or  barrier.  These  signs  shall  comply  with  §1926.200. 

1926.957(d)  Control  panels.  (1)  Work  on  or  adjacent  to  energized  control 
panels  shall  be  performed  by  designated  employees. 

1926.957(d)(2)  Precaution  shall  be  taken  to  prevent  accidental  operaUon  of  re- 
lays or  other  protective  devices  due  to  Jarring,  vibration,  or  improper  wiring. 

1926.957(e)  Mechanized  equipment.  (1)  Use  of  vehicles,  gin  poles,  cranes, 
and  other  equipment  in  restricted  or  hazardous  areas  shall  at  all  times  be 
controlled  by  designated  employees. 

1926.957(e)(2)  All  mobile  cranes  and  derricks  shall  be  effectively  grounded 
when  being  moved  or  operated  in  close  proximity  to  energized  lines  or  equip- 
ment, or  the  equipment  shall  be  considered  energized. 

1926.957(e)(3)  Fenders  shall  not  be  required  for  lowboys  used  for  trans- 
porting large  electrical  equipment,  transformers,  or  breakers. 

1926.957(f)  Storage.  The  storage  requirements  of  §  1926.953(c)  shall  be 
complied  with. 

1926.957(g)  Substation  fences.  (1)  When  a  substation  fence  must  be  ex- 
panded or  removed  for  construction  purposes,  a  temporary  fence  affording 
similar  protection  when  the  site  is  unattended,  shall  be  provided.  Adequate 
interconnection  with  ground  shall  be  maintained  between  temporary  fence 
and  permanent  fence. 

1926.957(g)(2)  All  gates  to  all  unattended  substations  shall  be  locked, 
except  when  work  is  in  progress. 

1926.957(h)  Footing  excavation.  (1)  Excavation  for  auger,  pad  and  piling 
type  footings  for  structures  and  towers  shall  require  the  same  precautions 
as  for  metal  tower  construction  (see  §1926. 955(b)(1)). 

1926.957(h)(2)  No  employee  shall  be  permitted  to  enter  an  unsupported 
auger-type  excavation  in  unstable  material  for  any  purpose.  Necessary 
clean-out  in  such  cases  shall  be  accomplished  without  entry. 

§1926.958  External  load  helicopters. 

In  all  operations  performed  using  a  rotorcraft  for  moving  or  placing  external  loads, 
the  provisions  of  §1926.551  of  subpart  N  of  this  part  shall  be  complied  with. 

§1926.959  Lineman's  body  belts, 
safety  straps,  and  lanyards. 

1 926.959(a)  General  requirements.  The  requirements  of  paragraphs  (a)  and  (b) 
of  this  section  shall  be  complied  with  for  all  lineman's  body  belts,  safety  straps 
and  lanyards  acquired  for  use  after  the  effective  date  of  this  subpart. 

1926.959(a)(1)  Hardware  for  lineman's  body  belts,  safety  straps,  and  lan- 
yards shall  be  drop  forged  or  pressed  steel  and  have  a  corrosive  resistive 
finish  tested  to  American  Society  for  Testing  and  Materials  B 1 1 7-64  (50-hour 
test).  Surfaces  shall  be  smooth  and  free  of  sharp  edges. 

1 926.959(a)(2)  All  buckles  shall  withstand  a  2.000-pound  tensile  test  with  a 
maximum  permanent  deformation  no  greater  than  one  sixty-fourth  inch. 

1926.959(a)(3)  D  rings  shall  withstand  a  5.000-pound  tensile  test  without 
failure.  Failure  of  a  D  ring  shall  be  considered  cracking  or  breaking. 

1 926.959(a)(4)  Snaphooks  shall  withstand  a  5.000-pound  tensile  test  with- 
out failure.  Failure  of  a  snaphook  shall  be  distortion  sufficient  to  release 
the  keeper. 

1926.959(b)  Specific  requirements.  (1)(i)  All  fabric  used  for  safety  straps 
shall  withstand  an  A.C.  dielectric  test  of  not  less  than  25,000  volts  per  foot 
"dry"  for  3  minutes,  without  visible  deterioration. 
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1926.959(b)(1)(h)  All  fabric  and  leather  used  shall  be  tested  for  leakage 
current  and  shall  not  exceed  1  milliampere  when  a  potention  of  3.000 
volts  is  applied  to  the  electrodes  positioned  12  inches  apart. 

1 926.959(b)(1)(iii)  Direct  current  tests  may  be  permitted  in  lieu  of  alter- 
nating current  tests. 

1926.959(b)(2)  The  cushion  part  of  the  body  belt  shall: 

1 926.959(b)(2)(i)  Contain  no  exposed  rivets  on  the  inside: 

1926.959(b)(2)(H)  Be  at  least  three  (3)  inches  in  width: 

1926.959(b)(2)(iii)  Be  at  least  five  thirty- seconds  (5/32)  inch  thick,  if 
made  of  leather:  and 

1 926.959(b)(2)(iv)  Have  pocket  tabs  that  extended  at  least  11/2  inches 
down  and  three  (3)  inches  back  of  the  inside  of  circle  of  each  D  ring  for 
riveting  on  plier  or  tool  pockets.  On  shifting  D  belts,  this  measurement 
for  pocket  tabs  shall  be  taken  when  the  D  ring  section  is  centered. 

1 926.959(b)(3)  A  maximum  of  four  (4)  tool  loops  shall  be  so  situated  on 
the  body  belt  that  four  (4)  inches  of  the  body  belt  in  the  center  of  the 
back,  measuring  from  D  ring  to  D  ring,  shall  be  free  of  tool  loops,  and 
any  other  attachments. 

1926.959(b)(4)  Suitable  copper,  steel,  or  equivalent  liners  shall  be  used 
around  bar  of  D  rings  to  prevent  wear  between  these  members  and  the 
leather  or  fabric  enclosing  them. 

1 926.959(b)(5)  All  stitching  shall  be  of  a  minimum  42-pound  weight  nylon  or 
equivalent  thread  and  shall  be  lock  stitched.  Stitching  parallel  to  an  edge  shall 
not  be  less  than  three-sixteenths  (3/16)  inch  from  edge  of  narrowest  member 
caught  by  the  thread.  The  use  of  cross  stitching  on  leather  is  prohibited. 

1 926.959(b)(6)  The  keeper  of  snaphooks  shall  have  a  spring  tension  that 
will  not  allow  the  keeper  to  begin  to  open  with  a  weight  of  2  1/2  pounds 
or  less,  but  the  keeper  of  snaphooks  shall  begin  to  open  with  a  weight 
of  four  (4)  pounds,  when  the  weight  is  supported  on  the  keeper  against 
the  end  of  the  nose. 

1 926.959(b)(7)  Testing  of  lineman's  safety  straps,  body  belts  and  lanyards 
shall  be  in  accordance  with  the  following  procedure: 

1 926.959(b)(7)(i)  Attach  one  end  of  the  safety  strap  or  lanyard  to  a  rigid  sup- 
port, the  other  end  shall  be  attached  to  a  250-pound  canvas  bag  of  sand: 

1926.959(b)(7)(ii)  Allow  the  250-pound  canvas  bag  of  sand  to  free  fall  4 
feet  for  (safety  strap  test)  and  6  feet  for  (lanyard  test) ;  in  each  case  stop- 
ping the  fall  of  the  250-pound  bag: 

1926.959(b)(7)(iii)  Failure  of  the  strap  or  lanyard  shall  be  indicated  by  any 
breakage,  or  slippage  sufficient  to  permit  the  bag  to  fall  free  of  the  strap  or 
lanyard.  The  entire  "body  belt  assembly"  shall  be  tested  using  one  D  ring.  A 
safety  strap  or  lanyard  shall  be  used  that  is  capable  of  passing  the  "impact 
loading  test"  and  attached  as  required  in  paragraph  (b)(7)(i)  of  this  section.  The 
body  belt  shall  be  secured  to  the  250-pound  bag  of  sand  at  a  point  to  simulate 
the  waist  of  a  man  and  allowed  to  drop  as  stated  in  paragraph  (b)(7)(ii)  of 
this  section.  Failure  of  the  body  belt  shall  be  indicated  by  any  breakage,  or 
slippage  sufficient  to  permit  the  bag  to  fall  free  of  the  body  belt. 

§1926.960  Definitions  applicable  to  this  subpart. 

1 926.960(a)  Alive  or  live  [energized).  The  term  means  electrically  connected 
to  a  source  of  potential  difference,  or  electrically  charged  so  as  to  have  a 
potential  significantly  different  from  that  of  the  earth  in  the  vicinity.  The 
term  "live"  is  sometimes  used  in  place  of  the  term  "current-carrying," 
where  the  intent  is  clear,  to  avoid  repetition  of  the  longer  term. 

1926.960(b)  Automatic  circuit  recloser.  The  term  means  a  self-controlled 
device  for  automatically  interrupting  and  reclosing  an  alternating  current 
circuit  with  a  predetermined  sequence  of  opening  and  reclosing  followed 
by  resetting,  hold  closed,  or  lockout  operation. 

1926.960(c)  Barrier.  The  term  means  a  physical  obstruction  which  is 
intended  to  prevent  contact  with  energized  lines  or  equipment. 

1 926.960(d)  Barricade.  The  term  means  a  physical  obstruction  such  as  tapes, 
screens,  or  cones  intended  to  warn  and  limit  access  to  a  hazardous  area. 

1926.960(e)  Bond.  The  term  means  an  electrical  connection  from  one 
conductive  element  to  another  for  the  purpose  of  minimizing  potential 
differences  or  providing  suitable  conductivity  for  fault  current  or  for 
mitigation  of  leak-age  current  and  electrolytic  action. 

1926.960(f)  Bushing.  The  term  means  an  insulating  structure  including 
a  through  conductor,  or  providing  a  passageway  for  such  a  conductor. 


with  provision  for  mounting  on  a  barrier,  conducting  or  otherwise,  for 
the  purpose  of  insulating  the  conductor  from  the  barrier  and  conducting 
current  from  one  side  of  the  barrier  to  the  other. 

1926.960(g)  Cable.  The  term  means  a  conductor  with  insulation,  or 
a  stranded  conductor  with  or  without  insulation  and  other  coverings 
(single-conductor  cable)  or  a  combination  of  conductors  insulated  from 
one  another  (multiple-conductor  cable). 

1926.960(h)  Cable  sheath.  The  term  means  a  protective  covering  applied 
to  cables. 

NOTE:  A  cable  sheath  may  consist  of  multiple  layers  of  which  one  or 
more  is  conductive. 

1 926.960(i)  Circuit.  The  term  means  a  conductor  or  system  of  conductors 
through  which  an  electric  current  is  intended  to  flow. 

1926.960(J)  Communication  lines.  The  term  means  the  conductors  and 
their  supporting  or  containing  structures  which  are  used  for  public  or 
private  signal  or  communication  service,  and  which  operate  at  potentials 
not  exceeding  400  volts  to  ground  or  750  volts  between  any  two  points  of 
the  circuit,  and  the  transmitted  power  of  which  does  not  exceed  150  watts. 
When  operating  at  less  than  1 50  volts  no  limit  is  placed  on  the  capacity 
of  the  system. 

NOTE:  Telephone,  telegraph,  railroad  signal,  data,  clock,  fire,  police-alarm, 
community  television  antenna,  and  other  systems  conforming  with  the 
above  are  included.  Lines  used  for  signaling  purposes,  but  not  included 
under  the  above  definition,  are  considered  as  supply  lines  of  the  same 
voltage  and  are  to  be  so  run. 

1926.960(k)  Conductor.  The  term  means  a  materia],  usually  In  the  form 
of  a  wire,  cable,  or  bus  bar  suitable  for  carrying  an  electric  current. 

1926.960(1)  Conductor  shielding.  The  term  means  an  envelope  which 
encloses  the  conductor  of  a  cable  and  provides  an  equipotentlal  surface 
in  contact  with  the  cable  insulation. 

1926.960(m)  Current-carrying  part.  The  term  means  a  conducting  part 
intended  to  be  connected  in  an  electric  circuit  to  a  source  of  voltage.  Non- 
current-earrying  parts  are  those  not  intended  to  be  so  connected. 

1 926.960(n)  Dead  (deenergized).  The  term  means  free  from  any  electrical 
connection  to  a  source  of  potential  difference  and  from  electrical  charges: 
Not  having  a  potential  difference  from  that  of  earth. 

NOTE:  The  term  is  used  only  with  reference  to  current-carrying  parts 
which  are  sometimes  alive  (energized). 

1926.960(0)  Designated  employee.  The  term  means  a  qualified  person 
delegated  to  perform  specific  duties  under  the  conditions  existing. 

1 926.960(p)  Effectively  grounded.  The  term  means  intentionally  connected 
to  earth  through  a  ground  connection  or  connections  of  sufficiently  low 
impedance  and  having  sufficient  current-carrying  capacity  to  prevent 
the  buildup  of  voltages  which  may  result  in  undue  hazard  to  connected 
equipment  or  to  persons. 

1926.960(q)  Electric  line  trucks.  The  term  means  a  truck  used  to  trans- 
port men.  tools,  and  material,  and  to  serve  as  a  traveling  workshop  for 
electric  power  line  construction  and  maintenance  work.  It  is  sometimes 
equipped  with  a  boom  and  auxiliary  equipment  for  setting  poles,  digging 
holes,  and  elevating  material  or  men. 

1926.960(r)  Enclosed.  The  term  means  surrounded  by  a  case,  cage,  or 
fence,  which  will  protect  the  contained  equipment  and  prevent  accidental 
contact  of  a  person  with  live  parts. 

1926.960(s)  Equipment.  This  is  a  general  term  which  includes  fittings, 
devices,  appliances,  fixtures,  apparatus,  and  the  like,  used  as  part  of. 
or  in  connection  with,  an  electrical  power  transmission  and  distribution 
system,  or  communication  systems. 

1926.960(t)  Exposed.  The  term  means  not  isolated  or  guarded. 

1 926.960(u)  Electric  supply  lines.  The  term  means  those  conductors  used  to 
transmit  electric  energy  and  their  necessary  supporting  or  containing  struc- 
tures. Signal  lines  of  more  than  400  volts  to  ground  are  always  supply  lines 
within  the  meaning  of  the  rules,  and  those  of  less  than  400  volts  to  ground 
may  be  considered  as  supply  lines,  if  so  run  and  operated  throughout. 

1926.960(v)  Guarded.  The  term  means  protected  by  personnel,  covered, 
fenced,  or  enclosed  by  means  of  suitable  casings,  barrier  rails,  screens, 
mats,  platforms,  or  other  suitable  devices  in  accordance  with  standard 
barricading  techniques  designed  to  prevent  dangerous  approach  or  con- 
tact by  persons  or  objects. 
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NOTE:  wins.  uiii.  h  .m-  insulated  bu(  not  otherwlsi   protected   are  not 

i.  red  .!■•  guarded 

i926.960(w)  OroundL  (Reference),  (he  term  meant  that  conductive  body, 
u-.ii.iiiv  earth,  to  which  an  elei  trt  potential  is  referenced. 

1926.960(«)  Ground  (as  a  noun]   rhe  term  means  a  conductive lection 

whethei  Intentional  01  accident  il,  by  which  an  electrli  circuit  or  equipment 
is  connected  in  reference  ground, 

i926.960(y)  Ground  (as  n  uerb)  i  be  tei  dh  means  the  connecting  at  eetab 
llshmenl  "i  ■>  connection,  whethei  by  Intention  01  accident  ol  an  electrli 
■  in  mi  01  equipment  i fen  in  i  ground. 

1926.960U)  Grounding  electrode  (around  electrode)    rhe  term  grounding 

electrode  means  a  conductor  embedded  In  die  earth,  used  fbl  maintaining 
il  potential  on  conductors  connected  to  It.  and  for  dissipating  Into  the 

earth  current  conducted  to  it 

1 926.960(aa)  Grounding  electrode  resistance.  The  term  means  the  resistance 
ol  the  grounding  electrode  to  earth. 

1926.960(bb)  Groimdtng  electrode  conductor  [grounding  conductor).  Tin  b  rm 
means  a  conductor  used  to  connect  equipment  or  the  grounded  circuit  of 
a  wiring  system  to  a  grounding  electrode. 

1926.960(cc)  Grounded  conductor.  The  term  means  a  system  or  circuit 
conductor  which  is  intentionally  grounded. 

1926.960(dd)  Grounded  system.  The  term  means  a  system  of  conductors 
in  which  at  least  one  conductor  or  point  (usually  the  middle  wire,  or  neu- 
tral point  of  transformer  or  generator  windings)  is  intentionally  grounded. 
either  solidly  or  through  a  current  limiting  device  (not  a  current-inter- 
rupting device). 

1926.960(ee)  Hotline  tools  and  ropes.  The  term  means  those  tools  and 
ropes  which  are  especially  designed  for  work  on  energized  high  voltage 
lines  and  equipment.  Insulated  aerial  equipment  especially  designed 
for  work  on  energized  high  voltage  lines  and  equipment  shall  be  con- 
sidered hot  line. 

1 926.960(ff)  Insulated.  The  term  means  separated  from  other  conducting 
surfaces  by  a  dielectric  substance  (Including  air  space)  offering  a  high  re- 
sistance to  the  passage  of  current. 

NOTE:  When  any  object  is  said  to  be  insulated,  it  is  understood  to  be 
insulated  in  suitable  manner  for  the  conditions  to  which  it  is  subjected. 
Otherwise,  it  is  within  the  purpose  of  this  subpart,  uninsulated.  Insulating 
covering  of  conductors  is  one  means  of  making  the  conductor  insulated. 

1 926.960(gg)  Insulation  (as  applied  to  cable).  The  term  means  that  which  is 
relied  upon  to  insulate  the  conductor  from  other  conductors  or  conducting 
parts  or  from  ground. 


i926.960(hh|  Insulation  ihleUUng  The  term  means  an  envelope  which 
,  n,  loses  tin'  iiisiii.iiii.ii  ni  a  c  able  and  provides  an  equlpotentlal  surnu  i  in 
i nut. n  t  with  '  able  Insulation 

1926.960(h)  Isolated  rhe  term  means  an  object  iii.it  Is  not  readily  ao  essfbte 

In  pel  ' s  unless  spe<  i.il  n 

i926.960(j|)  Manhole  [he  term  means  a  subsurface  enclosure  which  pel 

si  >i  i  ne]  may  enter  and  which  Is  used  loi  the  purpose  ol  in  stalling,  operating. 

.mil  maintaining  equipment  and/a  cable 

i926.960(kk)  Pulling  tension.  The  term  means  the  longitudinal  lion  e  exerted 
mi  ,i  cable  during  Installation. 

1926.960(11)  Qualified  person.  The  term  means  a  person  who  by  reason  of 
experience  '»  training  is  lamlllar  with  the  operation  to  be  performed  and 
the  li.i/anls  involved. 

1926.960(mm)  Su'tlch.  The  term  means  a  device  for  opening  and  closing  or 
changing  the  connection  of  a  circuit.  In  these  rules,  a  switch  Is  understood 
to  be  manually  operable,  unless  otherwise  stated. 

1926.960(nn)  Tag.  Tin  term  means  a  system  or  method  of  Identifying  cir- 
cuits, systems  or  equipment  for  the  purpose  of  alerting  persons  that  the 
circuit,  system  or  equipment  Is  being  worked  on. 

1926.960(oo)  Unstable  material  The  term  means  earth  material,  other  than 
running,  that  because  of  Its  nature  or  the  Influence  of  related  conditions, 
cannot  be  depended  upon  to  remain  In  place  without  extra  support,  such 
as  would  be  furnished  by  a  system  of  shoring. 

1 926.960(pp)  Vault.  The  term  means  an  enclosure  above  or  below  ground 
which  personnel  may  enter  and  is  used  for  the  purpose  of  installing,  oper- 
ating, and/or  maintaining  equipment  and/or  cable. 

1 926.960(qq)  Voltage.  The  term  means  the  effective  (rms)  potential  difference 
between  any  two  conductors  or  between  a  conductor  and  ground.  Voltages 
are  expressed  in  nominal  values.  The  nominal  voltage  of  a  system  or  circuit 
is  the  value  assigned  to  a  system  or  circuit  of  a  given  voltage  class  for  the 
purpose  of  convenient  designation.  The  operating  voltage  of  the  system  may 
vary  above  or  below  this  value. 

1926.960(rr)  Voltage  of  an  effectively  grounded  circuit.  The  term  means  the 
voltage  between  any  conductor  and  ground  unless  otherwise  indicated. 

1926.960(ss)  Voltage  of  a  circuit  not  effectively  grounded.  The  term  means 
the  voltage  between  any  two  conductors.  If  one  circuit  is  directly  connected 
to  and  supplied  from  another  circuit  of  higher  voltage  (as  in  the  case  of  an 
autotransformer).  both  are  considered  as  of  the  higher  voltage,  unless  the 
circuit  of  lower  voltage  is  effecUvely  grounded,  in  which  case  its  voltage  is 
not  determined  by  the  circuit  of  higher  voltage.  Direct  connecUon  implies 
electric  connecUon  as  distinguished  from  connection  merely  through  elec- 
tromagnetic or  electrostatic  inducuon. 
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Authority:  Sec.  107,  Contract  Work  Hours  and  Safety  Standards 
Act  (Construction  Safety  Act).  40  U.S.C.  333:  sees.  4.  6,  and  8.  Oc- 
cupational Safety  and  Health  Act  of  1970  (29  U.S.C.  653.  655.  657): 
Secretary  of  Labors  Order  No.  12-71  (36  FR  8754).  8-76  (41  FR 
25059),  9-83  (48  FR  35736).  or  1-90  (55  FR  9033).  as  applicable. 


§1926.1000  Rollover  protective  structures  (ROPS) 
for  material  handling  equipment. 

1926.1000(a)  Coverage.  (1)  This  section  applies  to  the  following  types  of 
material  handling  equipment:  To  all  rubber-tired,  self-propelled  scrapers, 
rubber-tired  front-end  loaders,  rubber-tired  dozers,  wheel-type  agricultural 
and  industrial  tractors,  crawler  tractors,  crawler-type  loaders,  and  motor 
graders,  with  or  without  attachments,  that  are  used  in  construction  work. 
This  requirement  does  not  apply  to  sideboom  pipelaying  tractors. 

1926.1000(a)(2)  The  promulgation  of  specific  standards  for  rollover  pro- 
tective structures  for  compactors  and  rubber-tired  skid-steer  equipment  is 
reserved  pending  consideration  of  standards  currently  being  developed. 

1 926. 1 000(b)  Equipment  manufactured  on  or  after  September  1,  1972. 

Material  handling  machinery  described  in  paragraph  (a)  of  this  section  and 
manufactured  on  or  after  September  1 .  1 972 .  shall  be  equipped  with  rollover 
protective  structures  which  meet  the  minimum  performance  standards 
prescribed  in  §§1926.1001  and  1926.1002.  as  applicable. 

1926.1000(c)  Equipment  manufactured  before  September  1.  1972.  (1) 

All  material  handling  equipment  described  in  paragraph  (a)  of  this  section 
and  manufactured  or  placed  in  service  (owned  or  operated  by  the  employer) 
prior  to  September  1 .  1972.  shall  be  fitted  with  rollover  protective  structures 
no  later  than  the  dates  listed  below: 

1926.1000(c)(1)(i)  Machines  manufactured  on  or  after  January  1.  1972. 
shall  be  fitted  no  later  than  April  1.  1973. 

1 926.1 000(c)(1)(ii)  Machines  manufactured  between  July  1.  1971.  and 
December  31.  1971.  shall  be  fitted  no  later  than  July  1.  1973. 

1926.1000(c)(1)(iii)  Machines  manufactured  between  July  1,  1970.  and 
June  30.  1971.  shall  be  fitted  no  later  than  January  1.  1974. 

1926.1000(c)(1)(iv)  Machines  manufactured  between  July  1.  1969.  and 
June  30.  1970.  shall  be  fitted  no  later  than  July  1.  1974. 

1 926.1 000(c)(1)(v)  Machines  manufactured  before  July  1.  1969:  Reserved 
pending  further  study,  development,  and  review. 

1926.1000(c)(2)  Rollover  protective  structures  and  supporting  attachment 
shall  meet  the  minimum  performance  criteria  detailed  in  §§1926.1001  and 
1926.1002.  as  applicable  or  shall  be  designed,  fabricated,  and  installed  in  a 
manner  which  will  support,  based  on  the  ultimate  strength  of  the  metal,  at  least 
two  times  the  weight  of  the  prime  mover  applied  at  the  point  of  impact. 

1 926.1 000(c)(2)(i)  The  design  objective  shall  be  to  minimize  the  likelihood 
of  a  complete  overturn  and  thereby  minimize  the  possibility  of  the  operator 
being  crushed  as  a  result  of  a  rollover  or  upset. 

1926.1000(c)(2)(H)  The  design  shall  provide  a  vertical  clearance  of  at  least 
52  inches  from  the  work  deck  to  the  ROPS  at  the  point  of  ingress  or  egress. 

1926.1000(d)  Remounting.  ROPS  removed  for  any  reason,  shall  be  re- 
mounted with  equal  quality,  or  better,  bolts  or  welding  as  required  for  the 
original  mounting. 

1926.1000(e)  Labeling.  Each  ROPS  shall  have  the  following  information 
permanently  affixed  to  the  structure: 

1926.1000(e)(1)  Manufacturer  or  fabricator's  name  and  address; 

1926.1000(e)(2)  ROPS  model  number,  if  any; 

1926.1000(e)(3)  Machine  make,  model,  or  series  number  that  the  structure 
is  designed  to  fit. 

1 926. 1 000(f)  Machines  meeting  certain  existing  governmental  require- 
ments. Any  machine  in  use,  equipped  with  rollover  protective  structures, 
shall  be  deemed  in  compliance  with  this  section  if  it  meets  the  rollover 
protective  structure  requirements  of  the  State  of  California,  the  U.S.  Army 
Corps  of  Engineers,  or  the  Bureau  of  Reclamation  of  the  U.S.  Department 
of  the  Interior  in  effect  on  April  5.  1972.  The  requirements  in  effect  are: 


1926.1000(f)(1)  State  of  California:  Construction  Safety  Orders,  issued  by 
the  Department  of  Industrial  Relations  pursuant  to  Division  5.  Labor  Code. 
§6312.  State  of  California. 

1926.1 000(f)(2)  U.S.  Army  Corps  of  Engineers:  General  Safety  Requirements. 
EM-385-1-1  (March  1967). 

1926.1000(f)(3)  Bureau  of  Reclamation.  U.S.  Department  of  the  Interior: 
Safety  and  Health  Regulations  for  Construction.  Part  II  (September  1971). 

§1926.1001  Minimum  performance  criteria  for 
rollover  protective  structures  for  designated  scrapers, 
loaders,  dozers,  graders,  and  crawler  tractors. 

1 926. 1001  (a)  General.  This  section  prescribes  minimum  performance  cri- 
teria for  rollover  protective  structures  (ROPS)  for  rubber-tired  self-propelled 
scrapers:  rubber-tired  front-end  loaders  and  rubber-tired  dozers;  crawler 
praetors,  and  crawler-type  loaders,  and  motor  graders.  The  vehicle  and  ROPS 
as  a  system  shall  have  the  structural  characteristics  prescribed  in  paragraph 
(f)  of  this  section  for  each  type  of  machine  described  in  this  paragraph. 

1926.1001(b)  The  static  laboratory  test  prescribed  herein  will  determine 
the  adequacy  of  the  structures  used  to  protect  the  operator  under  the  fol- 
lowing conditions: 

1 926. 1 001  (b)(1 )  For  rubber-tired  self-propelled  scrapers,  rubber-tired  front- 
end  loaders,  and  rubber-tired  dozers:  Operating  between  0  and  10  miles 
per  hour  over  hard  clay  where  rollover  would  be  limited  to  a  maximum  roll 
angle  of  360°  down  a  slope  of  30°  maximum. 

1926.1001(b)(2)  For  motor  graders:  Operating  between  0  and  10  miles  per 
hour  over  hard  clay  where  rollover  would  be  limited  to  360°  down  a  slope 
of  30°  maximum. 

1926.1001(b)(3)  For  crawler  tractors  and  crawler-type  loaders:  Operating 
between  0  and  10  miles  per  hour  over  hard  clay  where  rollover  would  be 
limited  to  a  maximum  roll  angle  of  360°  down  a  slope  of  45°. 

1926.1001(c)  Facilities  and  apparatus.  (1)  The  following  material  is 
necessary: 

1926.1001(c)(1)(i)  Material,  equipment,  and  tiedown  means  adequate  to 
insure  that  the  ROPS  and  its  vehicle  frame  absorb  the  applied  energy. 

1926.1001(c)(1)(H)  Equipment  necessary  to  measure  and  apply  loads  to 
the  ROPS.  Adequate  means  to  measure  deflections  and  lengths  should 
also  be  provided. 

1 926.1001  (c)(1  )(iii)  Recommended,  but  not  mandatory,  types  of  test  setups 
are  illustrated  in  Figure  W- 1  for  all  types  of  equipment  to  which  this  section 
applies:  and  in  Figure  W-2  for  rubber-tired  self-propelled  scrapers;  Figure 
W-3  for  rubber-tired  front-end  loaders,  rubber-tired  dozers,  and  motor  grad- 
ers: and  Figure  W-4  for  crawler  tractors  and  crawler-type  loaders. 

1926.1001(c)(2)  Table  W-l  contains  a  listing  of  the  required  apparatus  for 
all  types  of  equipment  described  in  paragraph  (a)  of  this  section. 

TABLE  W-1 


Means  to  measure 


Accuracy 


Deflection  of  ROPS.  inches ±5%  of  deflection  measured. 

Vehicle  weight,  pounds ±5%  of  the  weight  measured. 

Force  applied  to  frame,  pounds ±5%  of  force  measured. 

Dimensions  of  critical  zone,  inches ±0.5  in. 

1926.1001(d)  Vehicle  condition.  The  ROPS  to  be  tested  must  be  attached 
to  the  vehicle  structure  in  the  same  manner  as  it  will  be  attached  dur- 
ing vehicle  use.  A  totally  assembled  vehicle  is  not  required.  However,  the 
vehicle  structure  and  frame  which  support  the  ROPS  must  represent  the 
actual  vehicle  installation.  All  normally  detachable  windows,  panels,  or 
nonstructural  fittings  shall  be  removed  so  that  they  do  not  contribute  to 
the  strength  of  the  ROPS. 

1926.1001(e)  Test  procedure.  The  test  procedure  shall  include  the  fol- 
lowing, in  the  sequence  indicated: 

1926.1001(e)(1)  Energy  absorbing  capabilities  of  ROPS  shall  be  verified 
when  loaded  laterally  by  incrementally  applying  a  distributed  load  to  the 
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longitudinal  outaldi  to| mbei  "i  ii»-  Koi's.  .is  shown  in  Figure  w  i 

u  .■  .i!  \v  a.  u  applicable  rhi  distributed  load  muel  i»-  applied  m  aa  i<> 
reault  In  appruximatery  unlfann  deflection  of  the  ROP3  rhe  load  incrementa 

sin  in  ill  i  orreapond  with  approximate!)  0  B  In   Ri  (PS  di  Dei Ini  remenl 

in  the  dlro  Uon  "i  the  toad  applli  atlon,  mi  aauxi  d  at  the  ROPS  top  edge. 
Should  the  operator'a  ieal  be  oficenter,  thi  load  ahall  be  applied  on  ih<- 
,iir .  in.  i  iide  i  "i  each  applied  load  Increment,  the  total  load  m>  i    i 

ponding deflei  tlon  (in  I  sh.iii  be  plotted,  and  the  area  undo  the  load 
deflection  curve  ahall  be  calculated  [hia  area  la  equal  to  the  energy  (in  n>  i 

abaorbed  by  iIh-  k<  (PS  Foi  •>  i\  pi<  al  load  deflei  tlon  hum-  and  i . 1 1«  nl.ii 

method,  see  Figure  w-5. 


I  .Mill  SLACK 


DEAD  WEIGHTS 


FIGURE  W-1  — 

VERTICAL  LOADING  SETUP  FOR  ALL  TYPES 

OF  EQUIPMENT  DESCRIBED  IN  §1518. 1001(a) 


FIGURE  W-3— TEST  SETUP 

FOR  RUBBER-TIRED  FRONT-END  LOADERS, 

RUBBER-TIRED  DOZERS,  AND  MOTOR  GRADERS 


RECEPTACLE 
ATTACHED  TO  ROPS 


•* ROPS 


BALL  AND  SOCKET  ■ 
FORCE  TRANSDUCER 


V^ 


FIGURE  W-4— SIDE-LOADING  SETUP  FOR 
CRAWLER  TRACTORS  AND  CRAWLER  LOADERS 


DOUBLE  ACTING 
CYLINDER   ~~~J 


;"7 


^^ 


FIGURE  W-2— TEST  SETUP 
FOR  RUBBER-TIRED  SELF-PROPELLED  SCRAPERS 


Incremental  loading  shall  be  continued  until  the  ROPS  has  absorbed  the 
amount  of  energy  and  the  minimum  applied  load  specified  under  paragraph 
(0  of  this  section  has  been  reached  or  surpassed. 

1926.1001(e)(2)  To  cover  the  possibility  of  the  vehicle  coming  to  rest  on 
its  top.  the  support  capability  shall  be  verified  by  applying  a  distributed 
vertical  load  to  the  top  of  the  ROPS  so  as  to  result  in  approximately  uniform 
deflection  (see  Figure  W-1).  The  load  magnitude  is  specified  in  paragraph 
(f)(2)(iii)  of  this  section. 

1 926. 1 001  (e)(3)  The  low  temperature  impact  strength  of  the  material  used  in 
the  ROPS  shall  be  verified  by  suitable  material  tests  or  material  certification 
(see  paragraph  (f)(2)(iv)  of  this  section). 
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DEFLECTION 


Q  -  TOTAL  DEFLECTION 
F  ■  FORCE  APPLIED 


A.F,  F,  +  F,  F.+  F, 

AREA=   _L-L+(a2-A])-l_S+(i3.a2)     -2—3   + 


FIGURE  W-5— DETERMINATION  OF  ENERGY  AREA 

UNDER  FORCE  DEFLECTION  CURVE  FOR  ALL  TYPES 

OF  ROPS  EQUIPMENT  DEFINED  IN  §1926.1001 


1926.1001(f)  Performance  requirements — (1)  General  performance 
requirements,  (i)  No  repairs  or  straightening  of  any  member  shall  be 
carried  out  between  each  prescribed  test. 

1 926. 1 001  (f)(1  )(ii)  During  each  test,  no  part  of  the  ROPS  shall  enter  the 
critical  zone  as  detailed  in  SAE  J397  (1969).  Deformation  of  the  ROPS 
shall  not  allow  the  plane  of  the  ground  to  enter  this  zone. 

1 926. 1 00 1  (f)(2)  Specific  performance  requirements,  (i)  The  energy  require- 
ment for  purposes  of  meeting  the  requirements  of  paragraph  (e)(  1 )  of  this 
section  is  to  be  determined  by  referring  to  the  plot  of  the  energy  versus 
weight  of  vehicle  (see  Figure  W-6  for  rubber-tired  self-propelled  scrapers: 
Figure  W-7  for  rubber-tired  front-end  loaders  and  rubber-tired  dozers; 
Figure  W-8  for  crawler  tractors  and  crawler-type  loaders;  and  Figure  W-9 
for  motor  graders).  For  purposes  of  this  section,  force  and  weight  are 
measured  as  pounds  (lb.):  energy  (U)  is  measured  as  inch-pounds. 
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FIGURE  W-6— ENERGY  ABSORBED 
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1926.1 001  (f)(2)(ii)  The  applied  load  must  attain  at  least  a  value  which  is 
determined  by  multiplying  the  vehicle  weight  by  the  corresponding  factor 
shown  in  Figure  W-10  for  rubber-tired  self-propelled  scrapers;  in  Figure 
W- 1 1  for  rubber-tired  front-end  loaders  and  rubber-tired  dozers;  in  Figure 
W-12  for  crawler  tractors  and  crawler-type  loaders;  and  in  Figure  W-13 
for  motor  graders. 

1926.1001(f)(2)(iii)  The  load  magnitude  for  purposes  of  compliance  with 
paragraph  (e)(2)  of  this  section  is  equal  to  the  vehicle  weight.  The  test  of 
load  magnitude  shall  only  be  made  after  the  requirements  of  paragraph 
(f)(2)(i)  of  this  section  are  met. 
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1926.1 00 1(f)(2)(iv)  Material  used  in  the  ROPS  must  have  the  capability 
of  performing  at  zero  degrees  Fahrenheit,  or  exhibit  Charpy  V  notch 
impact  strength  of  8  foot-pounds  at  minus  20°  Fahrenheit. 

This  is  a  standard  Charpy  specimen  as  described  in  American  Society 
of  Testing  and  Materials  A  370.  Methods  and  Definitions  for  Mechanical 
Testing  of  Steel  Products  (available  at  each  Regional  Office  of  the  Oc- 
cupational Safety  and  Health  Administration).  The  purpose  of  this  re- 
quirement is  to  reduce  the  tendency  of  brittle  fracture  associated  with 
dynamic  loading,  low  temperature  operation,  and  stress  raisers  which 
cannot  be  entirely  avoided  on  welded  structures. 
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Subpart  W— Rollover  Protective  Structures;  Overhead  Protection 
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FOR  RUBBER-TIRED  LOADERS  AND  DOZERS 
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1926.1001(g)  Definitions.  For  purposes  of  this  section,  "vehicle  weight" 
means  the  manufacturer's  maximum  weight  of  the  prime  mover  for  rub- 
ber-tired self-propelled  scrapers.  For  other  types  of  equipment  to  which 
this  section  applies,  "vehicle  weight"  means  the  manufacturer's  maximum 
recommended  weight  of  the  vehicle  plus  the  heaviest  attachment. 
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1926.1001(h)  Source  of  standard.  This  standard  is  derived  from,  and 
restates,  the  following  Society  of  Automotive  Engineers  Recommended 
Practices:  SAE  J320a.  Minimum  Performance  Criteria  for  Roll-Over  Pro- 
tective Structure  for  Rubber-Tired.  Self-Propelled  Scrapers:  SAE  J394. 
Minimum  Performance  Criteria  for  Roll-Over  Protective  Structure  for 
Rubber-Tired  Front  End  Loaders  and  Rubber-Tired  Dozers:  SAE  J395. 
Minimum  Performance  Criteria  for  Roll-Over  Protective  Structure  for 
Crawler  Tractors  and  Crawler-Type  Loaders;  and  SAE  J396.  Minimum 
Performance  Criteria  for  Roll-Over  Protective  Structure  for  Motor  Grad- 
ers. These  recommended  practices  shall  be  resorted  to  in  the  event  that 
questions  of  interpretation  arise.  The  recommended  practices  appear  in 
the  197 1  SAE  Handbook,  which  may  be  examined  in  each  of  the  Regional 
Offices  of  the  Occupational  Safety  and  Health  Administration. 

§1926.1002  Protective  frames  (roll-over  protective 
structures,  known  as  ROPS)  for  wheel-type  agricultural 
and  industrial  tractors  used  in  construction. 

1926.1002(a)  General.  (1)  The  purpose  of  this  section  is  to  set  forth 
requirements  for  frames  for  the  protection  of  operators  of  wheel  type  ag- 
ricultural and  industrial  tractors  to  minimize  the  possibility  of  operator 
injury  resulting  from  accidental  upsets  during  normal  operation. 

These  frames  shall  meet  the  test  and  performance  requirements  of  the 
Society  of  Automotive  Engineers  Standard  J334a-1970.  Protective  Frame 
Test  Procedures  and  Performance  Requirements,  which  is  incorporated  by 
reference.  The  incorporation  by  reference  was  approved  by  the  Director  of 
the  Federal  Register  in  accordance  with  5  U.S.C.  552(a)  and  1  CFR  part 
51 .  Copies  may  be  obtained  from  the  Society  of  Automotive  Engineers.  485 
Lexington  Avenue.  New  York.  NY  10017.  Copies  may  be  inspected  at  the 
OSHA  Docket  Office.  U.S.  Department  of  Labor.  200  Constitution  Ave..  NW., 
Room  N2634.  or  at  the  Office  of  the  FEDERAL  REGISTER  800  North  Capitol 
St..  NW..  Suite  700.  Washington,  D.C.  The  standard  also  appears  in  the 
1971  SAE  Handbook,  which  may  be  examined  in  each  of  OSHA's  Regional 
Offices.  With  respect  to  agricultural  and  industrial  tractors,  the  provisions 
of  §§1926.1001  and  1926.1003  for  rubber-tired  dozers  and  rubber-tired 
loaders  may  be  utilized  in  lieu  of  the  requirements  of  this  section. 

1 926. 1 002(a)(2)  The  protective  frame  which  is  the  subject  of  this  standard 
is  a  structure  mounted  to  the  tractor  that  extends  above  the  operator's 
seat  and  conforms  generally  to  Figure  W-14. 

1926.1002(a)(3)  If  an  overhead  weather  shield  is  attached  to  the  pro- 
tective frame,  it  may  be  in  place  during  tests:  Provided.  That  it  does  not 
contribute  to  the  strength  of  the  protective  frame.  If  such  an  overhead 
weather  shield  is  attached,  it  must  meet  the  requirements  of  paragraph 
(i)  of  this  section. 


FIGURE  W-14— TYPICAL  FRAME  CONFIGURATION 


1926.1002(a)(4)  For  overhead  protection  requirements,  see  §1926. 1003. 

1926.1002(a)(5)  If  protective  enclosures  are  used  on  wheel-type  agricul- 
tural and  industrial  tractors,  they  shall  meet  the  requirements  of  Society  of 
Automotive  Engineers  Standard  J 168  (July  1970).  Protective  Enclosures. 
Test  Procedures,  and  Performance  Requirements.  This  standard  appears 


in  the  197 1  SAE  Handbook  and  may  be  examined  in  each  Regional  Office 
of  the  Occupational  Safety  and  Health  Administration. 

1926.1002(b)  Applicability.  The  requirements  of  this  section  apply  to 
wheel-type  agricultural  tractors  used  in  construction  work  and  to  wheel- 
type  industrial  tractors  used  in  construction  work.  See  paragraph  (j)  of  this 
section  for  definitions  of  agricultural  tractors  and  industrial  tractors. 

1926.1002(c)— (i)  [Reserved] 

1926.10020)  Definitions  applicable  to  this  section.  (1)  SAE  J333a. 
Operator  Protection  for  Wheel-Type  Agricultural  and  Industrial  Tractors 
(July  1970)  defines  agricultural  tractor  as  a  "wheel-type  vehicle  of  more 
than  20  engine  horsepower  designed  to  furnish  the  power  to  pull,  carry, 
propel,  or  drive  implements  that  are  designed  for  agricultural  usage." 
Since  this  Part  1926  applies  only  to  construction  work,  the  following 
definition  of  "agricultural  tractor"  is  adopted  for  purposes  of  this  subpart: 
"Agricultural  tractor"  means  a  wheel-type  vehicle  of  more  than  20  engine 
horsepower,  used  in  construction  work,  which  is  designed  to  furnish  the 
power  to  pull,  propel,  or  drive  implements. 

1926.1002(j)(2)  Industrial  tractor  means  that  class  of  wheeled  type 
tractor  of  more  than  20  engine  horsepower  (other  than  rubber-tired 
loaders  and  dozers  described  in  §1926.1001).  used  in  operations  such 
as  landscaping,  construction  services,  loading,  digging,  grounds  keep- 
ing, and  highway  maintenance. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940,  Apr.  6.  1979,  as  amended  at 
61  FR9251.  Mar.  7.  1996) 

§1926.1003  Overhead  protection  for  operators 
of  agricultural  and  industrial  tractors. 

1 926. 1 003(a)  General — ( 1 )  Purpose.  When  overhead  protection  is  provided 
on  wheel-type  agricultural  and  industrial  tractors,  the  overhead  protection 
shall  be  designed  and  installed  according  to  the  requirements  contained 
in  the  test  and  performance  requirements  of  Society  of  Automotive  En- 
gineers Standard  J167-1970.  Protective  Frame  with  Overhead  Protec- 
tion-Test Procedures  and  Performance  Requirements,  which  pertains  to 
overhead  protection  requirements  and  is  incorporated  by  reference.  The 
incorporation  by  reference  was  approved  by  the  Director  of  the  Federal 
Register  in  accordance  with  5  U.S.C.  552(a)  and  1  CFR  part  51.  Copies 
may  be  obtained  from  the  Society  of  Automotive  Engineers.  485  Lexing- 
ton Avenue.  New  York.  NY  10017.  Copies  may  be  inspected  at  the  OSHA 
Docket  Office.  U.S.  Department  of  Labor.  200  Constitution  Ave..  NW.. 
Room  N2634.  or  at  the  Office  of  the  Federal  Register.  800  North  Capitol 
St..  NW..  Suite  700.  Washington,  D.C.  The  standard  also  appears  in  the 
1 97 1  SAE  Handbook,  which  may  be  examined  in  each  of  OSHA's  Regional 
Offices.  The  provisions  of  §1926.1001  for  rubber-tired  dozers  and  rub- 
ber-tired loaders  may  be  used  in  lieu  of  the  standards  contained  in  this 
section.  The  purpose  of  the  standard  is  to  minimize  the  possibility  of 
operator  injury  resulting  from  overhead  hazards  such  as  flying  and  fall- 
ing objects,  and  at  the  same  time  to  minimize  the  possibility  of  operator 
injury  from  the  cover  itself  in  the  event  of  accidental  upset. 

1926.1003(a)(2)  Applicability.  This  standard  applies  to  wheel-type  agri- 
cultural tractors  used  in  construction  work  and  to  wheel-type  industrial 
tractors  used  in  construction  work.  See  §  1926. 1002(b)  and  (j).  In  the  case 
of  machines  to  which  §1926.604  (relating  to  site  clearing)  also  applies, 
the  overhead  protection  may  be  either  the  type  of  protection  provided  in 
§1926.604  or  the  type  of  protection  provided  by  this  section. 

1926.1003(b)  Overhead  protection.  When  overhead  protection  is  in- 
stalled on  wheel-type  agricultural  or  industrial  tractors  used  in  construc- 
tion work,  it  shall  meet  the  requirements  of  this  paragraph.  The  overhead 
protection  may  be  constructed  of  a  solid  material.  If  grid  or  mesh  is  used, 
the  largest  permissible  opening  shall  be  such  that  the  maximum  circle 
which  can  be  inscribed  between  the  elements  of  the  grid  or  mesh  is  1.5 
in.  (38  mm.)  in  diameter.  The  overhead  protection  shall  not  be  installed 
in  such  a  way  as  to  become  a  hazard  in  the  case  of  upset. 

|44  FR  8577.  Feb.  9.  1979:  44  FR  20940.  Apr.  6.  1979.  as  amended  at 
61  FR9251.  Mar.  7.  1996] 
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Authority:  Section  107.  Contract  Work  Hours  and  Safety  Stan- 
dards Act  (Construction  Safety  Act)  (40  U.S.C.  333);  Sees.  4,  6. 
8,  Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  653. 
655.  657):  Secretary  of  Labor's  Order  No.  1-90  (55  FR  9033);  and 
29CFRpart  1911. 

Source:  55  FR  47687.  Nov.  14.  1990.  unless  otherwise  noted. 


§1926.1050  Scope,  application, 

and  definitions  applicable  to  this  subpart. 

1 926. 1 050(a)  Scope  and  application.  This  subpart  applies  to  all  stairways 
and  ladders  used  in  construction,  alteration,  repair  (including  painting  and 
decorating),  and  demolition  workplaces  covered  under  29  CFR  part  1926. 
and  also  sets  forth,  in  specified  circumstances,  when  ladders  and  stairways 
are  required  to  be  provided.  Additional  requirements  for  ladders  used  on  or 
with  scaffolds  are  contained  in  subpart  L — Scaffolds 

1 926. 1 050(b)  Definitions.  Cleat  means  a  ladder  crosspiece  of  rectangular 
cross  section  placed  on  edge  upon  which  a  person  may  step  while  ascending 
or  descending  a  ladder. 

Double-cleat  ladder  means  a  ladder  similar  in  construction  to  a  single-cleat 
ladder,  but  with  a  center  rail  to  allow  simultaneous  two-way  traffic  for 
employees  ascending  or  descending. 

Equivalent  means  alternative  designs,  materials,  or  methods  that  the  em- 
ployer can  demonstrate  will  provide  an  equal  or  greater  degree  of  safety  for 
employees  than  the  method  or  item  specified  in  the  standard. 

Extension  trestle  ladder  means  a  self-supporting  portable  ladder,  adjustable 
in  length,  consisting  of  a  trestle  ladder  base  and  a  vertically  adjustable 
extension  section,  with  a  suitable  means  for  locking  the  ladders  together. 

Failure  means  load  refusal,  breakage,  or  separation  of  component  parts. 
Load  refusal  is  the  point  where  the  structural  members  lose  their  ability 
to  carry  the  loads. 

Fixed  laddermeans  a  ladder  that  cannot  be  readily  moved  or  carried  because 
it  is  an  integral  part  of  a  building  or  structure.  A  sidestep  fixed  ladder  is 
a  fixed  ladder  that  requires  a  person  getting  off  at  the  top  to  step  to  the 
side  of  the  ladder  side  rails  to  reach  the  landing.  A  through  fixed  ladder  is 
a  fixed  ladder  that  requires  a  person  getting  off  at  the  top  to  step  between 
the  side  rails  of  the  ladder  to  reach  the  landing. 

Handrail  means  a  rail  used  to  provide  employees  with  a  handhold  for  support. 

Individual-rung/ step  ladders  means  ladders  without  a  side  rail  or  center 
rail  support.  Such  ladders  are  made  by  mounting  individual  steps  or  rungs 
directly  to  the  side  or  wall  of  the  structure. 

Job-made  ladder  means  a  ladder  that  is  fabricated  by  employees,  typically 
at  the  construction  site,  and  is  not  commercially  manufactured.  This  defi- 
nition does  not  apply  to  any  individual-rung/ step  ladders. 

Ladder  stand  A  mobile  fixed  size  self-supporting  ladder  consisting  of  a  wide 
flat  tread  ladder  in  the  form  of  stairs.  The  assembly  may  include  handrails. 

Lower  levels  means  those  areas  to  which  an  employee  can  fall  from  a  stairway 
or  ladder.  Such  areas  include  ground  levels,  floors,  roofs,  ramps,  runways, 
excavations,  pits,  tanks,  material,  water,  equipment,  and  similar  surfaces. 
It  does  not  include  the  surface  from  which  the  employee  falls. 

Maximum  intended  load  means  the  total  load  of  all  employees,  equipment, 
tools,  materials,  transmitted  loads,  and  other  loads  anticipated  to  be  ap- 
plied to  a  ladder  component  at  any  one  time. 

Nosing  means  that  portion  of  a  tread  projecting  beyond  the  face  of  the  riser 
immediately  below. 

Point  of  access  means  all  areas  used  by  employees  for  work-related  passage 
from  one  area  or  level  to  another.  Such  open  areas  include  doorways,  pas- 
sageways, stairway  openings,  studded  walls,  and  various  other  permanent 
or  temporary  openings  used  for  such  travel. 

Portable  ladder  means  a  ladder  that  can  be  readily  moved  or  carried. 

Riser  height  means  the  vertical  distance  from  the  top  of  a  tread  to  the  top  of 
the  next  higher  tread  or  platform/ landing  or  the  distance  from  the  top  of  a 
platform  /landing  to  the  top  of  the  next  higher  tread  or  platform/landing. 


Sidestep  fixed  ladder.  See  "Fixed  ladder." 

Single-cleat  ladder  means  a  ladder  consisting  of  a  pair  of  side  rails,  con- 
nected together  by  cleats,  rungs,  or  steps. 

Single-rail  ladder  means  a  portable  ladder  with  rungs,  cleats,  or  steps  mounted 
on  a  single  rail  instead  of  the  normal  two  rails  used  on  most  other  ladders. 

Spiral  stairway  means  a  series  of  steps  attached  to  a  vertical  pole  and  pro- 
gressing upward  in  a  winding  fashion  within  a  cylindrical  space. 

Stain-ail  system  means  a  vertical  barrier  erected  along  the  unprotected  sides 
and  edges  of  a  stairway  to  prevent  employees  from  falling  to  lower  levels. 
The  top  surface  of  a  stairrail  system  may  also  be  a  "handrail." 

Step  stool  (ladder  type)  means  a  self-supporting,  foldable.  portable  ladder, 
nonadjustable  in  length.  32  inches  or  less  in  overall  size,  with  flat  steps  and 
without  a  pail  shelf,  designed  to  be  climbed  on  the  ladder  top  cap  as  well 
as  all  steps.  The  side  rails  may  continue  above  the  top  cap. 

Through  fixed  ladder.  See  "Fixed  ladder." 

Tread  depth  means  the  horizontal  distance  from  front  to  back  of  a  tread 
(excluding  nosing,  if  any). 

Unprotected  sides  and  edges  means  any  side  or  edge  (except  at  entrances  to 
points  of  access)  of  a  stairway  where  there  is  no  stairrail  system  or  wall  36 
inches  (.9  m)  or  more  in  height,  and  any  side  or  edge  (except  at  entrances 
to  points  of  access)  of  a  stairway  landing,  or  ladder  platform  where  there  is 
no  wall  or  guardrail  system  39  inches  (1  m)  or  more  in  height. 

[55  FR  47687.  Nov.  14.  1990:  56  FR  2585.  Jan.  23.  1991.  as  amended  at 
58  FR  35184.  June  30.  1993] 

§1926.1051  General  requirements. 

1 926. 1 05 1  (a)  A  stairway  or  ladder  shall  be  provided  at  all  personnel  points  of 
access  where  there  is  a  break  in  elevation  of  19  inches  (48  cm)  or  more,  and 
no  ramp,  runway,  sloped  embankment,  or  personnel  hoist  is  provided. 

1926.1051(a)(1)  Employees  shall  not  use  any  spiral  stairways  that  will 
not  be  a  permanent  part  of  the  structure  on  which  construction  work  is 
being  performed. 

1926.1051(a)(2)  A  double-cleated  ladder  or  two  or  more  separate  ladders 
shall  be  provided  when  ladders  are  the  only  mean  of  access  or  exit  from  a 
working  area  for  25  or  more  employees,  or  when  a  ladder  is  to  serve  simul- 
taneous two-way  traffic. 

1926.1051(a)(3)  When  a  building  or  structure  has  only  one  point  of  access 
between  levels,  that  point  of  access  shall  be  kept  clear  to  permit  free  pas- 
sage of  employees.  When  work  must  be  performed  or  equipment  must  be 
used  such  that  free  passage  at  that  point  of  access  is  restricted,  a  second 
point  of  access  shall  be  provided  and  used. 

1926.1051(a)(4)  When  a  building  or  structure  has  two  or  more  points  of 
access  between  levels,  at  least  one  point  of  access  shall  be  kept  clear  to 
permit  free  passage  of  employees. 

1926.1051(b)  Employers  shall  provide  and  install  all  stairway  and  ladder 
fall  protection  systems  required  by  this  subpart  and  shall  comply  with  all 
other  pertinent  requirements  of  this  subpart  before  employees  begin  the 
work  that  necessitates  the  installation  and  use  of  stairways,  ladders,  and 
their  respective  fall  protection  systems. 

§1926.1052  Stairways. 

1926.1052(a)  General.  The  following  requirements  apply  to  all  stairways 
as  indicated: 

1926.1052(a)(1)  Stairways  that  will  not  be  a  permanent  part  of  the  structure 
on  which  construction  work  is  being  performed  shall  have  landings  of  not 
less  than  30  inches  (76  cm)  in  the  direction  of  travel  and  extend  at  least  22 
inches  (56  cm)  in  width  at  every  12  feet  (3.7  m)  or  less  of  vertical  rise. 

1926.1052(a)(2)  Stairs  shall  be  installed  between  30°  and  50°  from  horizontal. 

1926.1052(a)(3)  Riser  height  and  tread  depth  shall  be  uniform  within  each 
flight  of  stairs,  including  any  foundation  structure  used  as  one  or  more 
treads  of  the  stairs.  Variations  in  riser  height  or  tread  depth  shall  not  be 
over  1/4-inch  (0.6  cm)  in  any  stairway  system. 

1 926. 1 052(a)(4)  Where  doors  or  gates  open  directly  on  a  stairway,  a  platform 
shall  be  provided,  and  the  swing  of  the  door  shall  not  reduce  the  effective 
width  of  the  platform  to  less  than  20  inches  (51  cm). 
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1026.1052(a)(5)  Metal  pan  landing!  and  metal  pan  treads,  when  used,  thai] 
be  secured  in  place  before  filling  wltl crete hei  material 

1926.1052(a)(6)  All  parts  ol  stairways  shall  be  free  ol  hazardous  projet  dona, 
sue  ii  .is  protruding  nails 

1926.1052(a)(7)  Slippery  conditions  on  stairways  shall  be  eliminated  before 
the  stairways  are  used  to  reai  b  othei  levels, 

1926.1052(b)  Temporary  service,  rhe  following  requirements  apply  to  all 
stairways  as  Indicated 

1926.1052(b)(1)  Excepl  during  stairway  construction,  fool  traffic  is  pro- 
hlbtted  on  stairways  with  pan  stairs  where  the  treads  and/or  landings 
be  filled  In  with  concrete  01  othei  material  ii  •  >  lata  date,  unless  the  stairs 
mporaruy  fitted  with  wood  or  other  solid  material  al  least  in  the  top 

edge  of  each  pan.  Such  temporary   treads  and  landings  shall  he  rcpl 
when  worn  below  the  level  cil  the  top  nLj    ol  the  pan. 

1926.1052(b)(2)  Except  during  stairway  construcUon,  loot  traffic,  is  prohibited 

on  skeleton  metal  stairs  where  permanent  Heads  and/or  landings  are  lo  lie  in 
stallei  I  al  a  later  elate,  unless  the  stairs  are  litled  with  secured  temporary  treads 
.mil  landings  long  enough  to  cover  the  entire  tread  and/or  landing  area. 

1926.1052(b)(3)  Treads  lor  temporary  service  shall  be  made  of  wood  or  Other 
solid  material,  and  shall  be  Installed  the  full  width  and  depth  of  the  stair. 

1926.1052(c)  Stairrails  and  handrails.  The  following  requirements  apply 
to  all  stairways  as  Indicated: 

1926.1052(c)(1)  Stairways  having  four  or  more  risers  or  rising  more  than 
30  Inches  (76  cm),  whichever  is  less,  shall  be  equipped  with: 

1926.1052(c)(1)(i)  At  least  one  handrail:  and 

1 926.1  052(c)(1)(h)  One  stalrrail  system  along  each  unprotected  side  or  edge. 

Note:  When  the  top  edge  of  a  stalrrail  system  also  serves  as  a  handrail, 
paragraph  (c)(7)  of  this  section  applies. 

1926.1052(c)(2)  Winding  and  spiral  stairways  shall  be  equipped  with  a 
handrail  offset  sufficiently  to  prevent  walking  on  those  portions  of  the 
stairways  where  the  tread  width  is  less  than  6  inches  (15  cm). 

1926.1052(c)(3)  The  height  of  stairrails  shall  be  as  follows: 

1926.1052(c)(3)(i)  Stairrails  installed  after  March  15.  1991.  shall  be  not 
less  than  36  inches  (91.5  cm)  from  the  upper  surface  of  the  stairrafl  system 
to  the  surface  of  the  tread,  in  line  with  the  face  of  the  riser  at  the  forward 
edge  of  the  tread. 

1926.1052(c)(3)(H)  Stairrails  installed  before  March  15.  1991.  shall  be  not 
less  than  30  inches  (76  cm)  nor  more  than  34  inches  (86  cm)  from  the  up- 
per surface  of  the  stairrail  system  to  the  surface  of  the  tread,  in  line  with 
the  face  of  the  riser  at  the  forward  edge  of  the  tread. 

1926.1052(c)(4)  Midrails.  screens,  mesh,  intermediate  vertical  members, 
or  equivalent  intermediate  structural  members,  shall  be  provided  between 
the  top  rail  of  the  stalrrail  system  and  the  stairway  steps. 

1 926.1 052(c)(4)(i)  Midrails.  when  used,  shall  be  located  at  a  height  midway 
between  the  top  edge  of  the  stairrail  system  and  the  stairway  steps. 

1926.1052(c)(4)(H)  Screens  or  mesh,  when  used,  shall  extend  from  the  top  rail 
to  the  stairway  step,  and  along  the  entire  opening  between  top  rail  supports. 

1926.1052(c)(4)(iii)  When  intermediate  vertical  members,  such  as  balusters,  are 
used  between  posts,  they  shall  be  not  more  than  19  inches  (48  cm)  apart. 

1 926. 1 052(c)(4)(iv)  Other  structural  members,  when  used,  shall  be  installed 
such  that  there  are  no  openings  in  the  stairrail  system  that  are  more  than 
1 9  inches  (48  cm)  wide. 

1926.1052(c)(5)  Handrails  and  the  top  rails  of  stairrail  systems  shall  be 
capable  of  withstanding,  without  failure,  a  force  of  at  least  200  pounds 
(890  n)  applied  within  2  inches  (5  cm)  of  the  top  edge,  in  any  downward  or 
outward  direction,  at  any  point  along  the  top  edge. 

1926.1052(c)(6)  The  height  of  handrails  shall  be  not  more  than  37  inches 
(94  cm)  nor  less  than  30  inches  (76  cm)  from  the  upper  surface  of  the 
handrail  to  the  surface  of  the  tread,  in  line  with  the  face  of  the  riser  at  the 
forward  edge  of  the  tread. 

1926.1052(c)(7)  When  the  top  edge  of  a  stairrail  system  also  serves  as  a 
handrail,  the  height  of  the  top  edge  shall  be  not  more  than  37  inches  (94  cm) 
nor  less  than  36  inches  (91.5  cm)  from  the  upper  surface  of  the  stairrail 
system  to  the  surface  of  the  tread,  in  line  with  the  face  of  the  riser  at  the 
forward  edge  of  the  tread. 


1926.1052(c)(8)  Sl.iiir.nl  systems  and  handrails  shall  Im-  so  surfai  ed  .is  lo 

prevent  Injury  to  employees  from  punctures  oi  lacerations  and  topri 

..i  clothing. 
1926.1052(c)(9)  Handrails  shall  provide  .in  adequate  handhold  fen  em 
ployeea  grasping  them  to  avoid  tailing. 

1926.1052(c)(10)    The  ends  ol  Stalrrail   systems  and   handrails  sh.ill   be 

il  :o  i  onstltute  i  projet  lion  hazard 

1926.1052(c)(11)  1 1. nidi. ills  th. il  will  not  he  a  pennant  in  pari  ol  the  slrui 

bjre  being  built  shall  have  a  minimum  clearance  of  3  Inches  (8  cm)  between 
the  handrail  and  walls,  stalrrail  systems,  and  other  objet  la 
1926.1052(C)(12)  Unprotected  sides  and  edges  ol  stall  way  landings  shall  be 

provided  with  guardrail  systems  Guardrail  system  criteria  are  contained 
In  subpart  M  of  this  part. 

|55  FR  47687.  Nov.  14.  1990;  56  FR  2585.  Jan.  23.  1991:  56  FR  5061. 
lei;    7,  1991:  56  FR  41794.  Aug.  23.  1991 1 

§1926.1053  Ladders. 

1926.1053(a)  General.  The  following  requirements  apply  to  all  ladders  as 
Indicated,  including  job-made  ladders. 

1926.1053(a)(1)  Ladders  shall  be  capable  of  supporting  the  following  loads 
without  failure: 

1926.1053(a)(1)(i)  Each  self-supporting  portable  ladder:  At  least  four  times 
the  maximum  intended  load,  except  that  each  extra-heavy-duty  type  1A 
metal  or  plastic  ladder  shall  sustain  at  least  3.3  times  the  maximum  in- 
tended load.  The  ability  of  a  ladder  to  sustain  the  loads  Indicated  in  this 
paragraph  shall  be  determined  by  applying  or  transmitting  the  requisite  load 
to  the  ladder  In  a  downward  vertical  direction.  Ladders  built  and  tested  In 
conformance  with  the  applicable  provisions  of  appendix  A  of  this  subpart 
will  be  deemed  to  meet  this  requirement. 

1926.1053(a)(1)(H)  Each  portable  ladder  that  is  not  self-supporting:  At  least 
four  times  the  maximum  intended  load,  except  that  each  extra-heavy-duty 
type  1A  metal  or  plastic  ladders  shall  sustain  at  least  3.3  times  the  maximum 
intended  load.  The  ability  of  a  ladder  to  sustain  the  loads  indicated  In  this 
paragraph  shall  be  determined  by  applying  or  transmitting  the  requisite  load 
to  the  ladder  in  a  downward  vertical  direction  when  the  ladder  is  placed  at 
an  angle  of  75  1  /2  degrees  from  the  horizontal.  Ladders  built  and  tested  in 
conformance  with  the  applicable  provisions  of  appendix  A  will  be  deemed 
to  meet  this  requirement. 

1926.1053(a)(1)(iii)  Each  fixed  ladder:  At  least  two  loads  of  250  pounds 
(114  kg)  each,  concentrated  between  any  two  consecutive  attachments 
(the  number  and  position  of  additional  concentrated  loads  of  250  pounds 
(114  kg)  each,  determined  from  anticipated  usage  of  the  ladder,  shall  also 
be  included),  plus  anticipated  loads  caused  by  ice  buildup,  winds,  rigging, 
and  impact  loads  resulting  from  the  use  of  ladder  safety  devices.  Each  step 
or  rung  shall  be  capable  of  supporting  a  single  concentrated  load  of  at  least 
250  pounds  (114  kg)  applied  in  the  middle  of  the  step  or  rung.  Ladders 
built  in  conformance  with  the  applicable  provisions  of  appendix  A  will  be 
deemed  to  meet  this  requirement. 

1926.1053(a)(2)  Ladder  rungs,  cleats,  and  steps  shall  be  parallel,  level,  and 
uniformly  spaced  when  the  ladder  is  in  position  for  use. 

1 926.1 053(a)(3)(i)  Rungs,  cleats,  and  steps  of  portable  ladders  (except  as  pro- 
vided below)  and  fixed  ladders  (including  individual-rung/ step  ladders)  shall 
be  spaced  not  less  than  10  inches  (25  cm)  apart,  nor  more  than  14  inches  (36 
cm)  apart,  as  measured  between  center  lines  of  the  rungs,  cleats,  and  steps. 

1926.1053(a)(3)(H)  Rungs,  cleats,  and  steps  of  step  stools  shall  be  not  less 
than  8  inches  (20  cm)  apart,  nor  more  than  12  inches  (31  cm)  apart,  as 
measured  between  center  lines  of  the  rungs,  cleats,  and  steps. 

1926.1053(a)(3)(iii)  Rungs,  cleats,  and  steps  of  the  base  section  of  extension 
trestle  ladders  shall  not  be  less  than  8  inches  (20  cm)  nor  more  than  18  inches 
(46  cm)  apart,  as  measured  between  center  lines  of  the  rungs,  cleats,  and 
steps.  The  rung  spacing  on  the  extension  section  of  the  extension  trestle  ladder 
shall  be  not  less  than  6  inches  (15  cm)  nor  more  than  12  inches  (31  cm),  as 
measured  between  center  lines  of  the  rungs,  cleats,  and  steps. 

1926.1053(a)(4)(i)  The  minimum  clear  distance  between  the  sides  of  indi- 
vidual-rung/step ladders  and  the  minimum  clear  distance  between  the  side 
rails  of  other  fixed  ladders  shall  be  16  inches  (41  cm). 
1926.1053(a)(4)(H)  The  minimum  clear  distance  between  side  rails  for  all 
portable  ladders  shall  be  1 1  1/2  inches  (29  cm). 

1926.1 053(a)(5)  The  rungs  of  individual-rung/ step  ladders  shall  be  shaped 
such  that  employees'  feet  cannot  slide  off  the  end  of  the  rungs. 
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1926.1053(a)(6)(i)  The  rungs  and  steps  of  fixed  metal  ladders  manufac- 
tured after  March  15.  199 1 .  shall  be  corrugated,  knurled,  dimpled,  coated 
with  skid-resistant  material,  or  otherwise  treated  to  minimize  slipping. 

1926.1053(a)(6)(H)  The  rungs  and  steps  of  portable  metal  ladders  shall 
be  corrugated,  knurled,  dimpled,  coated  with  skid-resistant  material,  or 
otherwise  treated  to  minimize  slipping. 

1926.1053(a)(7)  Ladders  shall  not  be  tied  or  fastened  together  to  provide 
longer  sections  unless  they  are  specifically  designed  for  such  use. 

1926.1053(a)(8)  A  metal  spreader  or  locking  device  shall  be  provided  on 
each  stepladder  to  hold  the  front  and  back  sections  in  an  open  position 
when  the  ladder  is  being  used. 

1926.1053(a)(9)  When  splicing  is  required  to  obtain  a  given  length  of  side 
rail,  the  resulting  side  rail  must  be  at  least  equivalent  in  strength  to  a 
one-piece  side  rail  made  of  the  same  material. 

1 926.1 053(a)(10)  Except  when  portable  ladders  are  used  to  gain  access 
to  fixed  ladders  (such  as  those  on  utility  towers,  billboards,  and  other 
structures  where  the  bottom  of  the  fixed  ladder  is  elevated  to  limit  access), 
when  two  or  more  separate  ladders  are  used  to  reach  an  elevated  work 
area,  the  ladders  shall  be  offset  with  a  platform  or  landing  between  the 
ladders.  (The  requirements  to  have  guardrail  systems  with  toeboards  for 
falling  object  and  overhead  protection  on  platforms  and  landings  are  set 
forth  in  subpart  M  of  this  part.) 

1926.1053(a)(11)  Ladder  components  shall  be  surfaced  so  as  to  prevent 
injury  to  an  employee  from  punctures  or  lacerations,  and  to  prevent 
snagging  of  clothing. 

1926.1053(a)(12)  Wood  ladders  shall  not  be  coated  with  any  opaque 
covering,  except  for  identification  or  warning  labels  which  may  be  placed 
on  one  face  only  of  a  side  rail. 

1 926. 1 053(a)(  1 3)  The  minimum  perpendicular  clearance  between  fixed  lad- 
der rungs,  cleats,  and  steps,  and  any  obstruction  behind  the  ladder  shall 
be  7  inches  (18  cm),  except  in  the  case  of  an  elevator  pit  ladder,  for  which 
a  minimum  perpendicular  clearance  of  4  1/2  inches  (1 1  cm)  is  required. 

1926.1053(a)(14)  The  minimum  perpendicular  clearance  between  the 
center  line  of  fixed  ladder  rungs,  cleats,  and  steps,  and  any  obstruction 
on  the  climbing  side  of  the  ladder  shall  be  30  inches  (76  cm),  except  as 
provided  in  paragraph  (a)(15)  of  this  section. 

1926.1053(a)(15)  When  unavoidable  obstructions  are  encountered,  the 
minimum  perpendicular  clearance  between  the  centerline  of  fixed  ladder 
rungs,  cleats,  and  steps,  and  the  obstruction  on  the  climbing  side  of  the 
ladder  may  be  reduced  to  24  inches  (61  cm),  provided  that  a  deflection 
device  is  installed  to  guide  employees  around  the  obstruction. 

1926.1053(a)(16)  Through  fixed  ladders  at  their  point  of  access/egress 
shall  have  a  step-across  distance  of  not  less  than  7  inches  (18  cm)  nor 
more  than  12  inches  (30  cm)  as  measured  from  the  centerline  of  the  steps 
or  rungs  to  the  nearest  edge  of  the  landing  area.  If  the  normal  step-across 
distance  exceeds  12  inches  (30  cm),  a  landing  platform  shall  be  provided 
to  reduce  the  distance  to  the  specified  limit. 

1 926.1 053(a)(1 7)  Fixed  ladders  without  cages  or  wells  shall  have  a  clear 
width  to  the  nearest  permanent  object  of  at  least  15  inches  (38  cm)  on 
each  side  of  the  centerline  of  the  ladder. 

1926.1053(a)(18)  Fixed  ladders  shall  be  provided  with  cages,  wells,  lad- 
der safety  devices,  or  self-retracting  lifelines  where  the  length  of  climb  is 
less  than  24  feet  (7.3  m)  but  the  top  of  the  ladder  is  at  a  distance  greater 
than  24  feet  (7.3  m)  above  lower  levels. 

1 926. 1 053(a)(1 9)  Where  the  total  length  of  a  climb  equals  or  exceeds  24  feet 
(7.3  m).  fixed  ladders  shall  be  equipped  with  one  of  the  following: 
1 926.1 053(a)(19)(i)  Ladder  safety  devices;  or 

1 926. 1 053(a)(1 9)(ii)  Self-retracting  lifelines,  and  rest  platforms  at  intervals 
not  to  exceed  150  feet  (45.7  m):  or 

1926.1053(a)(19)(iii)  A  cage  or  well,  and  multiple  ladder  sections,  each 
ladder  section  not  to  exceed  50  feet  (15.2  m)  in  length.  Ladder  sections 
shall  be  offset  from  adjacent  sections,  and  landing  platforms  shall  be 
provided  at  maximum  intervals  of  50  feet  (15.2  m). 

1926.1053(a)(20)  Cages  for  fixed  ladders  shall  conform  to  all  of  the 
following: 

1926.1053(a)(20)(i)  Horizontal  bands  shall  be  fastened  to  the  side  rails 
of  rail  ladders,  or  directly  to  the  structure,  building,  or  equipment  for 
individual-rung  ladders: 

1926.1053(a)(20)(ii)  Vertical  bars  shall  be  on  the  inside  of  the  horizontal 
bands  and  shall  be  fastened  to  them: 


1 926.1053(a)(20)(iii)  Cages  shall  extend  not  less  than  27  inches  (68  cm), 
or  more  than  30  inches  (76  cm)  from  the  centerline  of  the  step  or  rung 
(excluding  the  flare  at  the  bottom  of  the  cage),  and  shall  not  be  less  than 
27  inches  (68  cm)  in  width: 

1926.1053(a)(20)(iv)  The  inside  of  the  cage  shall  be  clear  of  projections: 

1926.1053(a)(20)(w)  Horizontal  bands  shall  be  spaced  not  more  than 
4  feet  (1.2  m)  on  center  vertically: 

1926.1 053 (a)(20)(vi)  Vertical  bars  shall  be  spaced  at  intervals  not  more 
than  9  1/2  inches  (24  cm)  on  center  horizontally: 

1 926.1 053(a)(20)(vii)  The  bottom  of  the  cage  shall  be  at  a  level  not  less 
than  7  feet  (2. 1  m)  nor  more  than  8  feet  (2.4  m)  above  the  point  of  access 
to  the  bottom  of  the  ladder.  The  bottom  of  the  cage  shall  be  flared  not 
less  than  4  inches  (10  cm)  all  around  within  the  distance  between  the 
bottom  horizontal  band  and  the  next  higher  band: 

1 926. 1 053(a)(20)(viii)  The  top  of  the  cage  shall  be  a  minimum  of  42  inches 
(1.1m)  above  the  top  of  the  platform,  or  the  point  of  access  at  the  top  of  the 
ladder,  with  provision  for  access  to  the  platform  or  other  point  of  access. 

1926.1053(a)(21)  Wells  for  fixed  ladders  shall  conform  to  all  of  the 
following: 

1926.1053(a)(21)(i)  They  shall  completely  encircle  the  ladder: 

1926.1053(a)(21)(ii)  They  shall  be  free  of  projections: 

1 926.1 053(a)(21)(iii)  Their  inside  face  on  the  climbing  side  of  the  ladder 
shall  extend  not  less  than  27  inches  (68  cm)  nor  more  than  30  inches 
(76  cm)  from  the  centerline  of  the  step  or  rung: 

1926.1053(a)(21)(iv)  The  inside  clear  width  shall  be  at  least  30  inches 
(76  cm): 

1926.1053(a)(21)(v)  The  bottom  of  the  wall  on  the  access  side  shall  start 
at  a  level  not  less  than  7  feet  (2. 1  m)  nor  more  than  8  feet  (2.4  m)  above 
the  point  of  access  to  the  bottom  of  the  ladder. 

1926.1053(a)(22)  Ladder  safety  devices,  and  related  support  systems, 
for  fixed  ladders  shall  conform  to  all  of  the  following: 

1926.1053(a)(22)(i)  They  shall  be  capable  of  withstanding  without  fail- 
ure a  drop  test  consisting  of  an  18-inch  (41  cm)  drop  of  a  500-pound 
(226  kg)  weight; 

1926.1053(a)(22)(ii)  They  shall  permit  the  employee  using  the  device  to 
ascend  or  descend  without  continually  having  to  hold,  push  or  pull  any 
part  of  the  device,  leaving  both  hands  free  for  climbing; 

1926.1053(a)(22)(iii)  They  shall  be  activated  within  2  feet  (.61  m)  after  a 
fall  occurs,  and  limit  the  descending  velocity  of  an  employee  to  7  feet/sec. 
(2.1  m/sec.)  or  less; 

1926.1053(a)(22)(iv)  The  connection  between  the  carrier  or  lifeline  and 
the  point  of  attachment  to  the  body  belt  or  harness  shall  not  exceed 
9  inches  (23  cm)  in  length. 

1 926. 1 053(a)(23)  The  mounting  of  ladder  safety  devices  for  fixed  ladders 
shall  conform  to  the  following: 

1 926. 1 053(a)(23)(i)  Mountings  for  rigid  carriers  shall  be  attached  at  each 
end  of  the  carrier,  with  intermediate  mountings,  as  necessary,  spaced 
along  the  entire  length  of  the  carrier,  to  provide  the  strength  necessary 
to  stop  employees'  falls. 

1926.1053(a)(23)(ii)  Mountings  for  flexible  carriers  shall  be  attached  at 
each  end  of  the  carrier.  When  the  system  is  exposed  to  wind,  cable  guides 
for  flexible  carriers  shall  be  installed  at  a  minimum  spacing  of  25  feet 
(7.6  m)  and  maximum  spacing  of  40  feet  (12.2  m)  along  the  entire  length 
of  the  carrier,  to  prevent  wind  damage  to  the  system. 

1926.1053(a)(23)(iii)  The  design  and  installation  of  mountings  and  cable 
guides  shall  not  reduce  the  design  strength  of  the  ladder. 

1 926.1 053(a)(24)  The  side  rails  of  through  or  side-step  fixed  ladders 
shall  extend  42  inches  (1.1  m)  above  the  top  of  the  access  level  or 
landing  platform  served  by  the  ladder.  For  a  parapet  ladder,  the  access 
level  shall  be  the  roof  if  the  parapet  is  cut  to  permit  passage  through 
the  parapet:  if  the  parapet  is  continuous,  the  access  level  shall  be  the 
top  of  the  parapet. 

1 926. 1 053(a)(25)  For  through-fixed-ladder  extensions,  the  steps  or  rungs 
shall  be  omitted  from  the  extension  and  the  extension  of  the  side  rails 
shall  be  flared  to  provide  not  less  than  24  inches  (6 1  cm)  nor  more  than 
30  inches  (76  cm)  clearance  between  side  rails.  Where  ladder  safety 
devices  are  provided,  the  maximum  clearance  between  side  rails  of  the 
extensions  shall  not  exceed  36  inches  (91  cm). 
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1920.1053(a)(26)  I  ■.,,  ed  ladders,  th  md  the  slips 

.  shall  be  contlnuoua  In  the  extension 
i926.io53(a)(27)  iiniui.iu.il  rung/step  ladder*,  except  iims,  used  where 
tii.  ii  access  opening  d  with  manhole  covers  01  hatches,  •hail 

extend  al  least  13  Ini  ibove  an  ai  cess  level "i  landing  platform 

elthei  by  the  continuation  ol  the  rung  spai  [ngi  as  horizontal 
i  iv  providing  vertli  al  grab  bars  thai  shall  have  the  same  lateral  spai  In 
the  vo  hi  .ii  legs  ol  the  rungs. 

1920.1053(b)  i/se.'ilu'  following  requirements  apply  to  the  use  of  all  ladders, 
Including  |ob  made  I  pi  as  otherwise  Indicated: 

1926.1053(b)(1)  When  portable  I  iddi  ra  an  used  foi  access  to  an  upper 
landing  surface,  the  ladder  side  rails  shall  extend  .ii  leasl  3  feel  (.9  m) 
above  the  upper  landing  surface  to  which  the  ladder  is  used  to  gain  access; 
in  .  when  such  an  extension  Is  not  possible  because  of  the  ladder's  length, 
then  the  ladder  shall  be  secured  at  Its  top  to  a  rigid  support  thai  win  nol 
deflect,  and  B  grasping  device,  such  as  a  grabrail.  shall  be  provided  to  as- 
sist employees  In  mounting  and  dismounting  the  ladder.  In  no  case  shall 
the  extension  be  such  that  ladder  deflection  under  a  load  would,  by  it  sell 
cause  the  ladder  to  slip  olT  its  support. 

1926.1053(b)(2)  Ladders  shall  be  maintained  free  of  oil.  grease,  and  other 
slipping  hazards. 

1926.1053(b)(3)  Ladders  shall  not  be  loaded  beyond  the  maximum  In- 
tended load  for  which  they  were  built,  nor  beyond  their  manufacturer's 
rated  capacity. 

1926.1053(b)(4)  Ladders  shall  be  used  only  for  the  purpose  for  which  they 
were  designed. 

1926.1053(b)(5)(i)  Non-self-supporting  ladders  shall  be  used  at  an  angle 
such  that  the  horizontal  distance  from  the  top  support  to  the  foot  of  the 
ladder  Is  approximately  one-quarter  of  the  working  length  of  the  ladder  (the 
distance  along  the  ladder  between  the  foot  and  the  top  support). 

1926.1053(b)(5)(ii)  Wood  Job-made  ladders  with  spliced  side  rails  shall  be 
used  at  an  angle  such  that  the  horizontal  distance  is  one-eighth  the  work- 
ing length  of  the  ladder. 

1 926.1 053(b)(5)(iii)  FLxed  ladders  shall  be  used  at  a  pitch  no  greater  than 
90  degrees  from  the  horizontal,  as  measured  to  the  back  side  of  the  ladder. 

1926.1053(b)(6)  Ladders  shall  be  used  only  on  stable  and  level  surfaces 
unless  secured  to  prevent  accidental  displacement. 

1926.1053(b)(7)  Ladders  shall  not  be  used  on  slippery  surfaces  unless  se- 
cured or  provided  with  slip-resistant  feet  to  prevent  accidental  displacement. 
Slip-resistant  feet  shall  not  be  used  as  a  substitute  for  care  in  placing, 
lashing,  or  holding  a  ladder  that  is  used  upon  slippery  surfaces  including, 
but  not  limited  to.  flat  metal  or  concrete  surfaces  that  are  constructed  so 
they  cannot  be  prevented  from  becoming  slippery. 

1 926.1 053(b)(8)  Ladders  placed  in  any  location  where  they  can  be  displaced 
by  workplace  activities  or  traffic,  such  as  in  passageways,  doorways,  or  drive- 
ways, shall  be  secured  to  prevent  accidental  displacement,  or  a  barricade 
shall  be  used  to  keep  the  activities  or  traffic  away  from  the  ladder. 

1926.1053(b)(9)  The  area  around  the  top  and  bottom  of  ladders  shall  be 
kept  clear. 

1 926.1 053(b)(10)  The  top  of  a  non-self-supporting  ladder  shall  be  placed 
with  the  two  rails  supported  equally  unless  it  is  equipped  with  a  single 
support  attachment. 

1926.1053(b)(11)  Ladders  shall  not  be  moved,  shifted,  or  extended  while 
occupied. 

1 926. 1 053(b)(1 2)  Ladders  shall  have  nonconductive  siderails  if  they  are  used 
where  the  employee  or  the  ladder  could  contact  exposed  energized  electrical 
equipment,  except  as  provided  In  §1926. 951(c)(1)  of  this  part. 

1926.1053(b)(13)  The  top  or  top  step  of  a  stepladder  shall  not  be  used 
as  a  step. 

1 926.1 053(b)(1 4)  Cross-bracing  on  the  rear  section  of  stepladders  shall  not 
be  used  for  climbing  unless  the  ladders  are  designed  and  provided  with 
steps  for  climbing  on  both  front  and  rear  sections. 

1926.1053(b)(15)  Ladders  shall  be  inspected  by  a  competent  person  for 
visible  defects  on  a  periodic  basis  and  after  any  occurrence  that  could  af- 
fect their  safe  use. 

1926.1053(b)(16)  Portable  ladders  with  structural  defects,  such  as.  but 
not  limited  to.  broken  or  missing  rungs,  cleats,  or  steps,  broken  or  split 
rails,  corroded  components,  or  other  faulty  or  defective  components,  shall 
either  be  immediately  marked  in  a  manner  that  readily  identifies  them  as 


defo  Uve,  "i  be  tagged  with  "Do  Not  Use"  oi  shnllsi  language,  and  shall  be 
withdrawn  i i  servli  ■  until  repaired 

I926.i053(b)(i7)  Fixed  ladders  with  structural  detects,  such  as.  but  nol 
limited  to,  broken  <><  missing  rungs,  cleats,  or  steps,  broken  or  split  rails. 

i roded  components,  shall  be  withdrawn  from  servb  c  until  repaired. 

i  hi  requlremi  nl  to  withdraw  s  defective  laddei  Cram  service  is  saiistird  n 
the  laddei  is  either 

1926.1053(b)(17)(l)  Immediately  lagged  with  "Do  Not   Use"  or  similar 

language. 

1926.1053(b)(17)(il)  Marked  In  a  manner  that  readily  Identifies  It  as 
ilcici  Uve; 

1926.1053(b)(1  7)(iii)  Or  blocked  (such  as  with  a  plywood  attachment  that 

spins  several  rungs). 

1926. 1053(b)(  18)  Ladder  repairs  shall  restore  the  ladder  to  a  condlUon 
meeting  Us  original  design  criteria,  before  the  ladder  Is  returned  to  use. 

1 926.1053(b)(  19)  Single-rail  ladders  shall  not  be  used. 

1926.1053(b)(20)  When  ascending  or  descending  a  ladder,  the  user  shall 
face  the  ladder. 

1926.1053(b)(21)  Each  employee  shall  use  at  least  one  hand  to  grasp  the 
ladder  when  progressing  up  and/or  down  the  ladder. 

1 926.1 053(b)(22)  An  employee  shall  not  carry  any  object  or  load  that  could 
cause  the  employee  to  lose  balance  and  fall. 

|55  FR  47687.  Nov.  14.  1990;  56  FR  2585.  Jan.  23.  1991.  as  amended  at 
56  FR  4 1 794.  Aug.  23,  1 99 1  ] 

§§1926.1054—1926.1059  [Reserved]. 

§1926.1060  Training  requirements. 

The  following  training  provisions  clarify  the  requirements  of  §  1926.21(b)(2). 
regarding  the  hazards  addressed  in  subpart  X. 

1926.1060(a)  The  employer  shall  provide  a  training  program  for  each  em- 
ployee using  ladders  and  stairways,  as  necessary.  The  program  shall  enable 
each  employee  to  recognize  hazards  related  to  ladders  and  stairways,  and 
shall  train  each  employee  In  the  procedures  to  be  followed  to  minimize 
these  hazards. 

1926.1060(a)(1)  The  employer  shall  ensure  that  each  employee  has  been 
trained  by  a  competent  person  in  the  following  areas,  as  applicable: 

1926.1060(a)(1)(i)  The  nature  of  fall  hazards  in  the  work  area; 

1926.1 060(a)!  1)(ii)  The  correct  procedures  for  erecting,  maintaining,  and 
disassembling  the  fall  protection  systems  to  be  used; 

1926.1 060(a)!  1)(iii)  The  proper  construction,  use.  placement,  and  care  In 
handling  of  all  stairways  and  ladders: 

1926.1060(a)(1)(iv)  The  maximum  intended  load-carrying  capacities  of 
ladders  used;  and 

1926.1060(a)(1)(v)  The  standards  contained  in  this  subpart. 

1926.1060(b)  Retraining  shall  be  provided  for  each  employee  as  necessary 
so  that  the  employee  maintains  the  understanding  and  knowledge  acquired 
through  compliance  with  this  section. 

Appendix  A  to  Subpart  X — Ladders 

This  appendix  serves  as  a  non-mandatory  guideline  to  assist  employers 
in  complying  with  the  ladder  loading  and  strength  requirements  of 
§1926. 1053(a)(1).  A  ladder  designed  and  built  in  accordance  with  the  ap- 
plicable national  consensus  standards,  as  set  forth  below,  will  be  considered 
to  meet  the  requirements  of  §1926. 1053(a)(1): 

•  Manufactured  portable  wood  ladders:  American  NaUonal  Standards 
Institute  (ANSI)  A14. 1-1982— American  National  Standard  for  Lad- 
ders-Portable Wood-Safety  Requirements. 

S  Manufactured  portable  metal  ladders:  ANSI  A14.2- 1982— American 
National  Standard  for  Ladders — Portable  Metal-Safety  Requirements. 

s  Manufactured  fixed  ladders:  ANSI  A14.3-1984 — American  National 
Standard  for  Ladders-FLxed-Safety  Requirements. 

s  Job-made  ladders:  ANSI  A14. 4- 1979— Safety  Requirements  for  Job- 
Made  Ladders. 

S  Plastic  ladders:  ANSI  A14.5- 1982— American  National  Standard  for 
Ladders- Portable  Reinforced  Plastic-Safety  Requirements. 
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Authority:  Sections  4.  6.  and  8.  Occupational  Safety  and  Health  Act 
of  1970  (29  U.S.C.  653.  655.  657);  sec.  107.  Contract  Work  Hours 
and  Safety  Standards  Act  (the  Construction  Safety  Act)  (40  U.S.C. 
333);  sec.  41.  Longshore  and  Harbor  Workers'  Compensation  Act 
(33  U.S.C.  941):  Secretary  of  Labors  Order  No.  12-71  (36  FR  8754). 
8-76  (41  FR  25059).  9-83  (48  FR  35736).  or  1-90  (55  FR  9033).  as 
applicable:  29  CFR  part  1911. 

Source:  58  FR  35184.  June  30.  1993.  unless  otherwise  noted. 


GENERAL 
§1926.1071  Scope  and  application. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.401  of  this  chapter. 

[61  FR  31432.  June  20.  19961 

[Section  1910.401  is  printed  below— CCH.] 

§1910.401  Scope  and  application. 

1910.401(a)  Scope.  (1)  This  subpart  (standard)  applies  to  every  place 
of  employment  within  the  waters  of  the  United  States,  or  within  any 
State,  the  District  of  Columbia,  the  Commonwealth  of  Puerto  Rico, 
the  Virgin  Islands.  American  Samoa.  Guam,  the  Trust  Territory  of 
the  Pacific  Islands.  Wake  Island.  Johnston  Island,  the  Canal  Zone, 
or  within  the  Outer  Continental  Shelf  lands  as  defined  in  the  Outer 
Continental  Shelf  Lands  Act  (67  Stat.  462.  43  U.S.C.  1331).  where 
diving  and  related  support  operations  are  performed. 

1910.401(a)(2)  This  standard  applies  to  diving  and  related  support 
operations  conducted  in  connection  with  all  types  of  work  and  em- 
ployments, including  general  industry,  construction,  ship  repairing, 
shipbuilding,  shopbreaking  and  longshoring.  However,  this  standard 
does  not  apply  to  any  diving  operation: 

191 0.401  (a)(2)(i)  Performed  solely  for  instructional  purposes,  using 
open-circuit,  compressed-air  SCUBA  and  conducted  within  the  no- 
decompression  limits; 

1910.401(a)(2)(H)  Performed  solely  for  search,  rescue,  or  related  public 
safety  purposes  by  or  under  the  control  of  a  governmental  agency;  or 

191 0.401  (a)(2)(iii)  Governed  by  45  CFR  part  46  (Protection  of  Hu- 
man Subjects,  U.S.  Department  of  Health  and  Human  Services)  or 
equivalent  rules  or  regulations  established  by  another  federal  agency, 
which  regulate  research,  development,  or  related  purposes  involving 
human  subjects. 

191 0.401  (a)(2)(iv)  Denned  as  scientific  diving  and  which  is  under  the 
direction  and  control  of  a  diving  program  containing  at  least  the  fol- 
lowing elements: 

191 0.401  (a)(2)(iv)(A)  Diving  safety  manual  which  includes  at  a  min- 
imum: Procedures  covering  all  diving  operations  specific  to  the  pro- 
gram; procedures  for  emergency  care,  including  recompression  and 
evacuation;  and  criteria  for  diver  training  and  certification. 

1 91 0.401  (a)(2)(iv)(B)  Diving  control  (safety)  board,  with  the  majority  of 
its  members  being  active  divers,  which  shall  at  a  minimum  have  the 
authority  to:  Approve  and  monitor  diving  projects;  review  and  revise 
the  diving  safety  manual:  assure  compliance  with  the  manual:  certify 
the  depths  to  which  a  diver  has  been  trained;  take  disciplinary  action 
for  unsafe  practices:  and,  assure  adherence  to  the  buddy  system  (a 
diver  is  accompanied  by  and  is  in  continuous  contact  with  another 
diver  in  the  water)  for  SCUBA  diving. 

1910.401(b)  Application  in  emergencies.  An  employer  may  deviate 
from  the  requirements  of  this  standard  to  the  extent  necessary  to  prevent 
or  minimize  a  situation  which  is  likely  to  cause  death,  serious  physical 
harm,  or  major  environmental  damage,  provided  that  the  employer: 

1910.401(b)(1)  Notifies  the  Area  Director,  Occupational  Safety  and 
Health  Administration  within  48  hours  of  the  onset  of  the  emergency 
situation  indicating  the  nature  of  the  emergency  and  extent  of  the 
deviation  from  the  prescribed  regulations;  and 


1910.401(b)(2)  Upon  request  from  the  Area  Director,  submits  such 
information  in  writing. 

1 91 0.401  (c)  Employer  obligation.  The  employer  shall  be  responsible 
for  compliance  with: 

1910.401(c)(1)  All  provisions  of  this  standard  of  general  applica- 
bility: and 

1 91 0.401  (c)(2)  All  requirements  pertaining  to  specific  diving  modes  to 
the  extent  diving  operations  in  such  modes  are  conducted. 

[42  FR  37668.  July  22.  1977.  as  amended  at  47  FR  53365.  Nov.  26. 
1982;  58  FR  35310.  June  30.  1993] 

§1926.1072  Definitions. 

NOTE:  The  provisions  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.402  of  this  chapter. 

|61  FR  31432.  June  20.  1996) 

(Section  1910.402  is  printed  below— CCH.l 

§1910.402  Definitions. 

As  used  in  this  standard,  the  listed  terms  are  defined  as  follows: 

Acfirv  Actual  cubic  feet  per  minute. 

ASME  Code  or  equivalent:  ASME  (American  Society  of  Mechanical  Engi- 
neers) Boiler  and  Pressure  Vessel  Code.  Section  VIII.  or  an  equivalent 
code  which  the  employer  can  demonstrate  to  be  equally  effective. 

ATA:  Atmosphere  absolute. 

Bell:  An  enclosed  compartment,  pressurized  (closed  bell)  or  unpres- 
surized  (open  bell),  which  allows  the  diver  to  be  transported  to  and 
from  the  underwater  work  area  and  which  may  be  used  as  a  temporary 
refuge  during  diving  operations. 

Bottom  time:  The  total  elasped  time  measured  in  minutes  from  the 
time  when  the  diver  leaves  the  surface  in  descent  to  the  time  that  the 
diver  begins  ascent. 

Bursting  pressure:  The  pressure  at  which  a  pressure  containment 
device  would  fail  structurally. 

Cylinder:  A  pressure  vessel  for  the  storage  of  gases. 

Decompression  chamber:  A  pressure  vessel  for  human  occupancy  such 
as  a  surface  decompression  chamber,  closed  bell,  or  deep  diving  system 
used  to  decompress  divers  and  to  treat  decompression  sickness. 

Decompression  sickness:  A  condition  with  a  variety  of  symptoms 
which  may  result  from  gas  or  bubbles  in  the  tissues  of  divers  after 
pressure  reduction. 

Decompression  table:  A  profile  or  set  of  profiles  of  depth-time  rela- 
tionships for  ascent  rates  and  breathing  mixtures  to  be  followed  after 
a  specific  depth-time  exposure  or  exposures. 

Dive  location:  A  surface  or  vessel  from  which  a  diving  operation 
is  conducted. 

Dive-location  reserve  breathing  gas:  A  supply  system  of  air  or  mixed- 
gas  (as  appropriate)  at  the  dive  location  which  is  independent  of  the 
primary  supply  system  and  sufficient  to  support  divers  during  the 
planned  decompression. 

Diue  team:  Divers  and  support  employees  involved  in  a  diving  operation, 
including  the  designated  person-in-charge. 

Diver:  An  employee  working  in  water  using  underwater  apparatus  which 
supplies  compressed  breathing  gas  at  the  ambient  pressure. 

Diver-carried  reserve  breathing  gas:  A  diver-carried  supply  of  air  or 
mixed  gas  (as  appropriate)  sufficient  under  standard  operating  con- 
ditions to  allow  the  diver  to  reach  the  surface,  or  another  source  of 
breathing  gas.  or  to  be  reached  by  a  standby  diver. 

Diving  mode:  A  type  of  diving  requiring  specific  equipment,  procedures 
and  techniques  (SCUBA,  surface-supplied  air.  or  mixed  gas). 

Fsw:  Feet  of  seawater  (or  equivalent  static  pressure  head). 

Heavy  gear:  Diver-wom  deep-sea  dress  including  helmet,  breastplate, 
dry  suit,  and  weighted  shoes. 
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Subpart  Y — Diving 


Hyperbart  conations  Preaeure  rxmdltlonatnexceeeofaurlacepri 
tnwatei  stage  n  suspended  underwater  platform  which  aupporta  ■  > 

dm  i    In  III.    u.ih  l 

Uveboating.  rhe  practice  ol  supporting  a  suifai  ed  supplied  au  or  mixed 
gaa  iiiM-i  from  .1  veaael  which  la  underway 

Mixed  gas  divtng:  A  diving  mode  In  which  the  dlvei  la  supplied  in  the 
u.iii'i  with  .1  breathing  gaa  othei  than  -iir. 

Ivb-decompresaton  limits:  The  depth  tune  limits  ol  the  "no  decom 
preaalon  limits  and  repetitive  dive  group  designation  table  foi 

lion   ni  iIims".  U.S.  Navy  Diving  Manual  or  equivalent  limits 
which  the  em  l<  monatrate  to  bo  equally  effective. 

Paifgj:  Pounds  per  square  Inch  (gauge] 

Scientific  diving  means  diving  performed  solely  as  a  necessary  part 
ot  .1  scientific,  research,  or  educational  activity  by  employees  whose 

sole  purpose  for  diving  Is  to  perform  scientific  research  tasks.  Sclen- 
illii  diving  docs  not  Include  performing  .my  tasks  usually  associated 
With  commercial  diving  such  as:  Placing  or  removing  heavy  objects 
underwatei ;  Inspection  ol  pipelines  and  similar  objects;  construction; 
demolition:  cutting  or  welding;  or  the  uae  of  explosives. 
SCUBA  diuuig:  A  diving  mode  Independent  of  surface  supply  in  which  the 
diver  uses  open  Circuit  self-contained  underwater  breathing  apparatus. 

Standby  cUuen  A  diver  at  the  dive  location  available  to  assist  a  diver 

in  I  he  water. 

.Si  irface-supplled  air  divtng:  A  divtng  mode  in  which  the  diver  in  the  water 
Is  supplied  from  the  dive  location  with  compressed  air  for  breathing. 

Treatment  table:  A  depth-time  and  breathing  gas  profile  designed  to 
treat  decompression  sickness. 

Umbilical:  The  composite  hose  bundle  between  a  dive  location  and  a 
diver  or  bell,  or  between  a  diver  and  a  bell,  which  supplies  the  diver  or 
bell  with  breathing  gas.  communications,  power,  or  heat  as  appropriate 
to  the  dtvblg  mode  or  conditions,  and  includes  a  safety  line  between 
the  diver  and  the  dive  location. 

Volume  lank:  A  pressure  vessel  connected  to  the  outlet  of  a  compressor 
and  used  as  an  air  reservoir. 

Working  pressure:  The  maximum  pressure  to  which  a  pressure  contain- 
ment device  may  be  exposed  under  standard  operating  conditions. 

|42  FR  37668.  July  22,  1977.  as  amended  at  47  FR  53365. 
Nov.  26.  1982] 

PERSONNEL  REQUIREMENTS 
§1926.1076  Qualifications  of  dive  team. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.410  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

[Section  1910.410  is  printed  below— CCH.] 

§1910.410  Qualifications  of  dive  team. 

1910.410(a)  General.  (1)  Each  dive  team  member  shall  have  the  expe- 
rience or  training  necessary  to  perform  assigned  tasks  in  a  safe  and 
healthful  manner. 

191 0.41 0(a)(2)  Each  dive  team  member  shall  have  experience  or  train- 
ing in  the  following: 

1910.410(a)(2)(i)  The  use  of  tools,  equipment  and  systems  relevant  to 
assigned  tasks: 

1910.410(a)(2)(H)  Techniques  of  the  assigned  diving  mode:  and 

191 0.41 0(a)(2)(iii)  Diving  operations  and  emergency  procedures. 

1910.410(a)(3)  All  dive  team  members  shall  be  trained  In  cardio- 
pulmonary resuscitation  and  first  aid  (American  Red  Cross  standard 
course  or  equivalent). 

1910.410(a)(4)  Dive  team  members  who  are  exposed  to  or  control  the 
exposure  of  others  to  hyperbaric  conditions  shall  be  trained  in  diving- 
related  physics  and  physiology. 

1910.410(b)  Assignments.  (1)  Each  dive  team  member  shall  be  as- 
signed tasks  in  accordance  with  the  employee's  experience  or  training, 
except  that  limited  additional  tasks  may  be  assigned  to  an  employee 


ilng  training  provided  thai  the*  taakaan  performed  undei  the 

1 1 ir ■  -  in  ivi  dive  team  membi  i 

1910.410(b)(2)  The  employer  shall  no)  require  .1  dive  team  memba  to 
be  exposed  tohyperbarti  oondttlona  against  the  employee's  win  ■ 
when  net  >  ss.irv  in  complete  do  ompreaalon  01  treatment  pro  edurea 

1910.410(b)(3)  The  employe!  shall  not  permit  a  dive  team  member  to 
dive  01  be  otherwise  exposed  to  hyperbarh  <  ondlUona  foi  the  duration 

of  any  temporary  physical  Impairment  01  condition  which  Is  known 
to  the  employe!  and  is  likely  to  aflo  t  adversely  the  safety  or  health  of 
.1  ile..    U  am  ni'  ml"  1 

1910.410(c)  Designated  personin-charge.  (1)  The  employer  or  an 
employee  dealgnated  by  the  employer  shall  be  at  the  dive  io<  atkm  ba 
.1   ill   is|K(  is  ol  ihe  diving  operation  affecting  the  safety  and 
health  of  dive  team  members. 

1 91 0.41 0(c)(2)  The  designated  personin-charge  shall  have  experience 

and  naming  in  the  conduct  of  the  assigned  diving  operation 

GENERAL  OPERATIONS  PROCEDURES 
§1926.1080  Safe  practices  manual. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  Identical  to  those  set  forth  at  §1910.420  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

[Section  1910.420  is  printed  below— CCH.] 

§1910.420  Safe  practices  manual. 

1910.420(a)  General.  The  employer  shall  develop  and  maintain  a  safe 
practices  manual  which  shall  be  made  available  at  the  dive  location 
to  each  dive  team  member. 

1910.420(b)  Contents.  (1)  The  safe  practices  manual  shall  contain  a 
copy  of  this  standard  and  the  employer's  policies  for  implementing  the 
requirements  of  this  standard. 

1910.420(b)(2)  For  each  diving  mode  engaged  in.  the  safe  practices 
manual  shall  include: 

1 91 0.420(b)(2)(i)  Safety  procedures  and  checklists  for  diving  operations: 

1910. 420(b)(2)(h)  Assignments  and  responsibilities  of  the  dive  team 
members; 

1910.420(b)(2)(iii)  Equipment  procedures  and  checklists:  and 

1910.420(b)(2)(iv)  Emergency  procedures  for  fire,  equipment  failure, 
adverse  environmental  conditions,  and  medical  illness  and  injury. 

[42  FR  37668.  July  22.  1977.  as  amended  at  49  FR  18295.  Apr. 
30.  1984] 

§1926.1081  Pre-dive  procedures. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.421  of  this  chapter. 

[61  FR  31432.  June  20,  1996] 

[Section  1910.421  is  printed  below— CCH.] 

§1910.421  Pre-dive  procedures. 

1 91 0.421  (a)  General.  The  employer  shall  comply  with  the  following  re- 
quirements prior  to  each  diving  operation,  unless  otherwise  specified. 

1910.421(b)  Emergency  aid.  A  list  shall  be  kept  at  the  dive  location 
of  the  telephone  or  call  numbers  of  the  following: 

1910.421(b)(1)  An  operational  decompression  chamber  (if  not  at  the 
dive  location): 

1910.421(b)(2)  Accessible  hospitals; 

1910.421(b)(3)  Available  physicians; 

1910.421(b)(4)  Available  means  of  transportation;  and 

1910.421(b)(5)  The  nearest  U.S.  Coast  Guard  Rescue  Coordination 

Center. 

1910.421(c)  First  aid  supplies.  (1)  A  first  aid  kit  appropriate  for  the 

diving  operation  and  approved  by  a  physician  shall  be  available  at 

the  dive  location. 
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1910.421(c)(2)  When  used  in  a  decompression  chamber  or  bell,  the 
first  aid  kitshall  be  suitable  for  use  under  hyperbaric  conditions. 

1910.421(c)(3)  In  addition  to  any  other  first  aid  supplies,  an  Amer- 
ican Red  Cross  standard  first  aid  handbook  or  equivalent,  and  a 
bag-type  manual  resuscitator  with  transparent  mask  and  tubing 
shall  be  available  at  the  dive  location. 

1910.421(d)  Planning  and  assessment.  Planning  of  a  diving  op- 
eration shall  include  an  assessment  of  the  safety  and  health  aspects 
of  the  following: 

1910.421(d)(1)  Diving  mode: 

1910.421(d)(2)  Surface  and  underwater  conditions  and  hazards: 

1910.421(d)(3)  Breathing  gas  supply  (including  reserves): 

1910.421(d)(4)  Thermal  protection: 

1910.421(d)(5)  Diving  equipment  and  systems: 

1910.421(d)(6)  Dive  team  assignments  and  physical  fitness  of  dive 
team  members  (including  any  impairment  known  to  the  employer): 

1 91 0.42 1  (d)(7)  Repetitive  dive  designation  or  residual  inert  gas  status 
of  dive  team  members: 

1910.421(d)(8)  Decompression  and  treatment  procedures  (including 
altitude  corrections):  and 

1910.421(d)(9)  Emergency  procedures. 

1910.421(e)  Hazardous  activities.  To  minimize  hazards  to  the  dive 
team,  diving  operations  shall  be  coordinated  with  other  activities  in 
the  vicinity  which  are  likely  to  interfere  with  the  diving  operation. 

1910.421(f)  Employee  briefing.  (1)  Dive  team  members  shall  be 
briefed  on: 

191 0.421  (f)(1)(i)  The  tasks  to  be  undertaken: 

1910.421(f)(1)(ii)  Safety  procedures  for  the  diving  mode: 

191 0.421  (f)(1)(iii)  Any  unusual  hazards  or  environmental  conditions 
likely  to  affect  the  safety  of  the  diving  operation:  and 

1910.421(f)(1)(iv)  Any  modifications  to  operating  procedures  neces- 
sitated by  the  specific  diving  operation. 

1910.421(f)(2)  Prior  to  making  Individual  dive  team  member  as- 
signments, the  employer  shall  inquire  into  the  dive  team  member's 
current  state  of  physical  fitness,  and  indicate  to  the  dive  team 
member  the  procedure  for  reporting  physical  problems  or  adverse 
physiological  effects  during  and  after  the  dive. 

1910.421(g)  Equipment  inspection.  The  breathing  gas  supply 
system  including  reserve  breathing  gas  supplies,  masks,  helmets, 
thermal  protection,  and  bell  handling  mechanism  (when  appropriate) 
shall  be  inspected  prior  to  each  dive. 

1 91 0.421  (h)  Warning  signal.  When  diving  from  surfaces  other  than 
vessels  in  areas  capable  of  supporting  marine  traffic,  a  rigid  replica 
of  the  international  code  flag  "A"  at  least  one  meter  in  height  shall 
be  displayed  at  the  dive  location  in  a  manner  which  allows  all-round 
visibility,  and  shall  be  illuminated  during  night  diving  operations. 

(42  FR  37668.  July  22.  1977.  as  amended  at  47  FR  14706.  Apr.  6. 
1982:  54  FR  24334.  June  7.  1989] 

§1926.1082  Procedures  during  dive. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.422  of  this  chapter. 

[61  FR  31432.  June  20.  1996) 

(Section  1910.422  is  printed  below— CCH.] 

§1910.422  Procedures  during  dive. 

1 91 0.422(a)  General.  The  employer  shall  comply  with  the  following 
requirements  which  are  applicable  to  each  diving  operation  unless 
otherwise  specified. 

1 91 0.422(b)  Water  entry  and  exit.  ( 1 )  A  means  capable  of  supporting 
the  diver  shall  be  provided  for  entering  and  exiting  the  water. 

191 0.422(b)(2)  The  means  provided  for  exiting  the  water  shall  extend 
below  the  water  surface. 


1910.422(b)(3)  A  means  shall  be  provided  to  assist  an  injured  diver 
from  the  water  or  into  a  bell. 

1910.422(c)  Communications.  (1)  An  operational  two-way  voice 
communication  system  shall  be  used  between: 

1910.422(c)(1)(i)  Each  surface-supplied  air  or  mixed-gas  diver  and 
a  dive  team  member  at  the  dive  location  or  bell  (when  provided  or 
required):  and 

1910.422(c)(1)(ii)  The  bell  and  the  dive  location. 

1 91 0.422(c)(2)  An  operational,  two-way  communication  system  shall 
be  available  at  the  dive  location  to  obtain  emergency  assistance. 

1 91 0.422(d)  Decompression  tables.  Decompression,  repetitive,  and  no- 
decompression  tables  (as  appropriate)  shall  be  at  the  dive  location. 

191 0.422(e)  Dive  profiles.  A  depth-time  profile,  including  when  ap- 
propriate any  breathing  gas  changes,  shall  be  maintained  for  each 
diver  during  the  dive  including  decompression. 

1 91 0.422(f)  Hand-held  power  tools  and  equipment.  (1 )  Hand-held 
electrical  tools  and  equipment  shall  be  de-energized  before  being 
placed  into  or  retrieved  from  the  water. 

1910.422(f)(2)  Hand-held  power  tools  shall  not  be  supplied  with 
power  from  the  dive  location  until  requested  by  the  diver. 

1 91 0.422(g)  Welding  and  burning.  (1 )  A  current  supply  switch  to  inter- 
rupt the  current  flow  to  the  welding  or  burning  electrode  shall  be: 

1910.422(g)(1)(i)  Tended  by  a  dive  team  member  in  voice  commu- 
nication with  the  diver  performing  the  welding  or  burning:  and 

1910.422(g)(1)(H)  Kept  in  the  open  position  except  when  the  diver 
is  welding  or  burning. 

1910.422(g)(2)  The  welding  machine  frame  shall  be  grounded. 

1910.422(g)(3)  Welding  and  burning  cables,  electrode  holders,  and 
connections  shall  be  capable  of  carrying  the  maximum  current  re- 
quired by  the  work,  and  shall  be  properly  insulated. 

1910.422(g)(4)  Insulated  gloves  shall  be  provided  to  divers  performing 
welding  and  burning  operations. 

1910.422(g)(5)  Prior  to  welding  or  burning  on  closed  compart- 
ments, structures  or  pipes,  which  contain  a  flammable  vapor  or 
in  which  a  flammable  vapor  may  be  generated  by  the  work,  they 
shall  be  vented,  flooded,  or  purged  with  a  mixture  of  gases  which 
will  not  support  combustion. 

1910.422(h)  Explosives.  (1)  Employers  shall  transport,  store,  and 
use  explosives  in  accordance  with  this  section  and  the  applicable 
provisions  of  §1910. 109  and  §1926.912  of  Title  29  of  the  Code  of 
Federal  Regulations. 

1910.422(h)(2)  Electrical  continuity  of  explosive  circuits  shall  not 
be  tested  until  the  diver  is  out  of  the  water. 

1910.422(h)(3)  Explosives  shall  not  be  detonated  while  the  diver  is 
in  the  water. 

1910.422(i)  Termination  of  dive.  The  working  interval  of  a  dive 
shall  be  terminated  when: 

1910.422(i)(1)  A  diver  requests  termination: 

1910.422(i)(2)  A  diver  fails  to  respond  correctly  to  communications 
or  signals  from  a  dive  team  member: 

1910.422(0(3)  Communications  are  lost  and  can  not  be  quickly 
re-established  between  the  diver  and  a  dive  team  member  at  the 
dive  location,  and  between  the  designated  person-in-charge  and  the 
person  controlling  the  vessel  in  liveboating  operations;  or 

1910.422(0(4)  A  diver  begins  to  use  diver-carried  reserve  breathing 
gas  or  the  dive-location  reserve  breathing  gas. 

§1926.1083  Post-dive  procedures. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.423  of  this  chapter. 

|61  FR  31432.  June  20.  1996] 

[Section  1910.423  is  printed  below— CCH.] 
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§1910.423  Post-dive  procedures. 

1010.423(a)  General.  I  tic  employer  sli.ill  comply  wild  the  Inlliiwliin 

reqt I  i  which  are  applicable  aftei  each  diving  operation  unless 

otherwise  ipi  i 

1910.423(b)  Precautions.  (1)  Aftei   the  COmpletl I  .inv  dive,  the 

employi  i 

i9io.423(b)(i)(i)  Chech  the  phyali  al  cond n  ol  the  diver 

1910.423(b)(1)(H)  Instruct  the  dlvei  spoil  anj  phyaical  profa 

Inns  oi   adverse  physiological  ellrcls  Including  symptoms  of  de- 

compreaalon  sickness; 

I9l0.423(b)(i)(iii)  Advise  the  dlvei  ol  the  location  ol  a  decompr 

i  ii.iiniii  i  which  la  ready  for  use:  and 

i9io.423(b)(i)(iv)  Alert  the  diver  to  the  potential  hazards  ol  Dying 
after  diving. 

1910.423(b)(2)  For  any  dive  outside  tin-  no  decompression  limits,  deeper 
than  100  fsw  or  using  mixed  gas  as  a  breathing  mixture,  the  employer 
aha]]  Inatrud  the  diver  to  remain  awake  and  In  the  vicinity  of  the  decom- 
pression chamber  which  Is  at  the  dive  location  foral  Ir.isi  one  hour  after 
the  dive  (Including  decompression  or  treatment  as  appropriate). 

1910.423(c)  Recompression  capability.  (1)  A  decompression  chamber 
capable  of  reeompressing  the  diver  at  the  surface  to  a  minimum  of 
165  fsw  (6  ATA)  shall  be  available  at  the  dive  location  for: 

1910.423(c)(1)(i)  Surface-supplied  air  diving  to  depths  deeper  than 
100  fsw  and  shallower  than  220  fsw: 

1910.423(c)(1)(H)  Mixed  gas  diving  shallower  than  300  fsw;  or 

1910.423(c)(1)(iii)  Diving  outside  the  no-decompression  limits  shal- 
lower than  300  fsw. 

1910.423(c)(2)  A  decompression  chamber  capable  of  reeompressing 
the  diver  at  the  surface  to  the  maximum  depth  of  the  dive  shall  be 
available  at  the  dive  location  for  dives  deeper  than  300  fsw. 

1910.423(c)(3)  The  decompression  chamber  shall  be: 

1910.423(c)(3)(i)  Dual-lock: 

1910.423(c)(3)(H)  Multiplace:  and 

1910.423(c)(3)(Hi)  Located  within  5  minutes  of  the  dive  location. 

1910.423(c)(4)  The  decompression  chamber  shall  be  equipped  with: 

1 91 0.423(c)(4)(i)  A  pressure  gauge  for  each  pressurized  compartment 
designed  for  human  occupancy; 

1910.423(c)(4)(H)  A  built-in-breathing-system  with  a  minimum  of  one 
mask  per  occupant; 

1910.423(c)(4)(iii)  A  two-way  voice  communication  system  between 
occupants  and  a  dive  team  member  at  the  dive  location; 

1 91 0.423(c)(4)(iv)  A  viewport;  and 

1910.423(c)(4)(v)  Illumination  capability  to  light  the  interior. 

1 91 0.423(c)(5)  Treatment  tables,  treatment  gas  appropriate  to  the  div- 
ing mode,  and  sufficient  gas  to  conduct  treatment  shall  be  available 
at  the  dive  location. 

1910.423(c)(6)  A  dive  team  member  shall  be  available  at  the  dive  lo- 
cation during  and  for  at  least  one  hour  after  the  dive  to  operate  the 
decompression  chamber  (when  required  or  provided). 

1910.423(d)  Record  of  dive.  (1)  The  following  information  shall  be 
recorded  and  maintained  for  each  diving  operation: 

1910.423(d)(1)(i)  Names  of  dive  team  members  including  designated 
person-in-charge: 

1910.423(d)(1)(H)  Date.  time,  and  location: 

1910.423(d)(1)(iii)  Diving  modes  used; 

1910.423(d)(1)(iv)  General  nature  of  work  performed: 

1910.423(d)(1)(v)  Approximate  underwater  and  surface  conditions 
(visibility,  water  temperature  and  current);  and 

1910.423(d)(1)(vi)  Maximum  depth  and  bottom  time  for  each  diver. 

1910.423(d)(2)  For  each  dive  outside  the  no-decompression  limits, 
deeper  than  100  fsw  or  using  mixed  gas.  the  following  additional  infor- 
mation shall  be  recorded  and  maintained: 
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i9io.423(d)(2)|i)  Depth  time  and  breathing  gas  profiles; 

1910.423(d)(2)(H)  Decompression  table  designation  (Including 
iniiiiiiii  atlon);  and 

i9io.423(d)(2)(iii)  Elapsed  time  since  hist  pressure  exposure  if  less 
ih. <ii  24  hums  or  repetitive  dive  designation  for  eai  h  diver. 

1910.423(d)(3)  For  each  dive  In  whh  h  do  omprcaston  sb  knees  is  sus- 
pei  ted  'ii  symptoms  are  evident,  the  following  additional  information 
sh.ill  be  recorded  and  maintained 

i9io.423(d)(3)(i)  Description  ol  decompression  sickness  symptoms 
(Including  depth  and  time  of  onset):  and 

1910.423(d)(3)(h)  Dew  upturn  and  results  "i  treatment 

1910.423(e)  Decompression  procedure  assessment.  The  employer 
shall: 

1910.423(e)(1)  Investigate  and  evaluate  each  incident  of  decompression 
sickness  based  on  the  recorded  information,  consideration  of  the  past  per- 
formance of  decompression  table  used,  and  Individual  susceptibility; 

1910.423(e)(2)  Take  appropriate  corrective  action  to  reduce  the  prob- 
ability of  recurrence  of  decompression  sickness;  and 

1910.423(e)(3)  Prepare  a  written  evaluation  of  the  decompression 
procedure  assessment,  including  any  corrective  action  taken,  within 
45  days  of  the  incident  of  decompression  sickness. 

|42  FR  37668.  July  22.  1977,  as  amended  at  49  FR  18295.  Apr. 
30.  1984) 

SPECIFIC  OPERATIONS  PROCEDURES 
§1926.1084  SCUBA  diving. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.424  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

(Section  1910.424  is  printed  below— CCH.l 

§1910.424  SCUBA  diving. 

1910.424(a)  General.  Employers  engaged  in  SCUBA  diving  shall  com- 
ply with  the  following  requirements,  unless  otherwise  specified. 

1910.424(b)  Limits.  SCUBA  diving  shall  not  be  conducted: 

1910.424(b)(1)  At  depths  deeper  than  130  fsw: 

1 91 0.424(b)(2)  At  depths  deeper  than  1 00  fsw  or  outside  the  no-decom- 
pression limits  unless  a  decompression  chamber  is  ready  for  use: 

1910.424(b)(3)  Against  currents  exceeding  one  (1)  knot  unless 
line-tended;  or 

1910.424(b)(4)  In  enclosed  or  physically  confining  spaces  unless 
line-tended. 

1910.424(c)  Procedures.  (1)  A  standby  diver  shall  be  available  while 
a  diver  is  in  the  water. 

1910.424(c)(2)  A  diver  shall  be  line-tended  from  the  surface,  or  ac- 
companied by  another  diver  in  the  water  in  continuous  visual  contact 
during  the  diving  operations. 

1 91 0.424(c)(3)  A  diver  shall  be  stationed  at  the  underwater  point  of  entry 
when  diving  is  conducted  in  enclosed  or  physically  confining  spaces. 

1910.424(c)(4)  A  diver-carried  reserve  breathing  gas  supply  shall  be 
provided  for  each  diver  consisting  of: 

1910.424(c)(4)(i)  A  manual  reserve  (J  valve);  or 

1910.424(c)(4)(H)  An  independent  reserve  cylinder  with  a  separate 
regulator  or  connected  to  the  underwater  breathing  apparatus. 

1910.424(c)(5)  The  valve  of  the  reserve  breathing  gas  supply  shall  be 
in  the  closed  position  prior  to  the  dive. 

§1926.1085  Surface-supplied  air  diving. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.425  of  this  chapter. 

[61  FR  31432.  June  20.  1996) 

[Section  1910.425  is  printed  below— CCH.] 
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§1910.425  Surface-supplied  air  diving. 

1910.425(a)  General.  Employers  engaged  in  surface-supplied 
air  diving  shall  comply  with  the  following  requirements,  unless 
otherwise  specified. 

1910.425(b)  Limits.  (1)  Surface-supplied  air  diving  shall  not  be  con- 
ducted at  depths  deeper  than  190  fsw,  except  that  dives  with  bottom 
times  of  30  minutes  or  less  may  be  conducted  to  depths  of  220  fsw. 

1910.425(b)(2)  A  decompression  chamber  shall  be  ready  for  use  at 
the  dive  location  for  any  dive  outside  the  no-decompression  limits 
or  deeper  than  100  fsw. 

191 0.425(b)(3)  A  bell  shall  be  used  for  dives  with  an  inwater  decom- 
pression time  greater  than  120  minutes,  except  when  heavy  gear  is 
worn  or  diving  is  conducted  in  physically  confining  spaces. 
1910.425(c)  Procedures.  (1)  Each  diver  shall  be  continuously  tended 
while  in  the  water. 

191 0.425(c)(2)  A  diver  shall  be  stationed  at  the  underwater  point  of  entry 
when  diving  is  conducted  in  enclosed  or  physically  confining  spaces. 

1910.425(c)(3)  Each  diving  operation  shall  have  a  primary  breath- 
ing gas  supply  sufficient  to  support  divers  for  the  duration  of  the 
planned  dive  including  decompression. 

1910.425(c)(4)  For  dives  deeper  than  100  fsw  or  outside  the  no- 
decompression  limits: 

1 91 0.425(c)(4)(i)  A  separate  dive  team  member  shall  tend  each  diver 
in  the  water; 

1910.425(c)(4)(ii)  A  standby  diver  shall  be  available  while  a  diver 
is  in  the  water; 

1910.425(c)(4)(iii)  A  diver-carried  reserve  breathing  gas  supply  shall 
be  provided  for  each  diver  except  when  heavy  gear  is  worn;  and 

1 910.425(c)(4)(iv)  A  dive-location  reserve  breathing  gas  supply  shall 
be  provided. 

1 91 0.425(c)(5)  For  heavy-gear  diving  deeper  than  100  fsw  or  outside 
the  no-decompression  limits: 

1910.425(c)(5)(i)  An  extra  breathing  gas  hose  capable  of  supplying 
breathing  gas  to  the  diver  in  the  water  shall  be  available  to  the 
standby  diver. 

191  0.425(c)(5)(ii)  An  inwater  stage  shall  be  provided  to  divers 
in  the  water. 

1910.425(c)(6)  Except  when  heavy  gear  is  worn  or  where  physical 
space  does  not  permit,  a  diver-carried  reserve  breathing  gas  supply 
shall  be  provided  whenever  the  diver  is  prevented  by  the  configu- 
ration of  the  dive  area  from  ascending  directly  to  the  surface. 

§1926.1086  Mixed-gas  diving. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.426  of  this  chapter. 

(61  FR  31432.  June  20.  1996] 

[Section  1910.426  is  printed  below— CCH.) 

§1910.426  Mixed-gas  diving. 

1910.426(a)  General.  Employers  engaged  in  mixed-gas  diving  shall 
comply  with  the  following  requirements,  unless  otherwise  specified. 

1910.426(b)  Limits.  Mixed-gas  diving  shall  be  conducted  only  when: 

1910.426(b)(1)  A  decompression  chamber  is  ready  for  use  at  the 

dive  location:  and 

1910.426(b)(1)(i)  A  bell  is  used  at  depths  greater  than  220  fsw  or 

when  the  dive  involves  inwater  decompression  time  of  greater  than 

120  minutes,  except  when  heavy  gear  is  worn  or  when  diving  in 

physically  confining  spaces:  or 

1 910.426(b)(1)(ii)  A  closed  bell  is  used  at  depths  greater  than  300  fsw. 

except  when  diving  is  conducted  in  physically  confining  spaces. 

1910.426(c)  Procedures.  (1)  A  separate  dive  team  member  shall 
tend  each  diver  in  the  water. 

1910.426(c)(2)  A  standby  diver  shall  be  available  while  a  diver  is 
in  the  water. 


1 91 0.426(c)(3)  A  diver  shall  be  stationed  at  the  underwater  point  of  entry 
when  diving  is  conducted  in  enclosed  or  physically  confining  spaces. 
1910.426(c)(4)  Each  diving  operation  shall  have  a  primary  breath- 
ing gas  supply  sufficient  to  support  divers  for  the  duration  of  the 
planned  dive  including  decompression. 

1910.426(c)(5)  Each  diving  operation  shall  have  a  dive-location 
reserve  breathing  gas  supply. 

1910.426(c)(6)  When  heavy  gear  is  worn: 

1910.426(c)(6)(i)  An  extra  breathing  gas  hose  capable  of  supplying 
breathing  gas  to  the  diver  in  the  water  shall  be  available  to  the 
standby  diver:  and 

1910.426(c)(6)(H)  An  inwater  stage  shall  be  provided  to  divers  in 
the  water. 

1910.426(c)(7)  An  Inwater  stage  shall  be  provided  for  divers  without 
access  to  a  bell  for  dives  deeper  than  100  fsw  or  outside  the  no-de- 
compression limits. 

191 0.426(c)(8)  When  a  closed  bell  is  used,  one  dive  team  member  in 
the  bell  shall  be  available  and  tend  the  diver  in  the  water. 

1910.426(c)(9)  Except  when  heavy  gear  is  worn  or  where  physical 
space  does  not  permit,  a  diver-carried  reserve  breathing  gas  supply 
shall  be  provided  for  each  diver: 

1910.426(c)(9)(i)  Diving  deeper  than  100  fsw  or  outside  the  no-de- 
compression limits:  or 

1910.426(c)(9)(H)  Prevented  by  the  configuration  of  the  dive  area 
from  directly  ascending  to  the  surface. 

§1926.1087  Liveboating. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.427  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

[Section  1910.427  is  printed  below— CCH.] 

§1910.427  Liveboating. 

1910.427(a)  General.  Employers  engaged  in  diving  operations  in- 
volving liveboating  shall  comply  with  the  following  requirements. 

1910.427(b)  Limits.  Diving  operations  involving  liveboating  shall 
not  be  conducted: 

1910.427(b)(1)  With  an  inwater  decompression  time  of  greater  than 
120  minutes; 

1910.427(b)(2)  Using  surface-supplied  air  at  depths  deeper  than 
190  fsw.  except  that  dives  with  bottom  times  of  30  minutes  or  less 
may  be  conducted  to  depths  of  220  fsw: 

1910.427(b)(3)  Using  mixed  gas  at  depths  greater  than  220  fsw; 

1910.427(b)(4)  In  rough  seas  which  significantly  impede  diver  mo- 
bility or  work  function;  or 

1910.427(b)(5)  In  other  than  daylight  hours. 

1910.427(c)  Procedures.  (1)  The  propeller  of  the  vessel  shall  be 
stopped  before  the  diver  enters  or  exits  the  water. 

1 91 0.427(c)(2)  A  device  shall  be  used  which  minimizes  the  possibility 
of  entanglement  of  the  diver's  hose  in  the  propeller  of  the  vessel. 

1910.427(c)(3)  Two-way  voice  communication  between  the  desig- 
nated person-in-charge  and  the  person  controlling  the  vessel  shall 
be  available  while  the  diver  is  in  the  water. 

1910.427(c)(4)  A  standby  diver  shall  be  available  while  a  diver  is 
in  the  water. 

1 91 0.427(c)(5)  A  diver-carried  reserve  breathing  gas  supply  shall  be 
carried  by  each  diver  engaged  in  liveboating  operations. 

EQUIPMENT  PROCEDURES  AND  REQUIREMENTS 
§1926.1090  Equipment. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.430  of  this  chapter. 

[61  FR  31432.  June  20.  1996] 

[Section  1910.430  is  printed  below— CCH.] 
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Subpart  Y— Diving 


§1910.430  Equipment. 
1910.430(a)  General.  (1)  AD  employer*  ■hall  comply  with  the  following 
requirements,  unless  otherwise  ipei  Ifled 

1910.430(a)(2)  Bach  equipment  modification,  repair,  teat,  calibration 
oi  maintenani  ill  be  recorded  by  means  ol  •  >  tag  I 

logging  system,  and  Include  the  date  and  nature  ol  work  performed, 

and  the  ni -  "i  Initials  ol  the  person  performing  the  wink 

191 0.430(b)  Air  compressor  system.  (1) Compressors  used  i"  supply 
.iir  to  the  diver  shall  in-  equipped  with  ■>  volume  tank  with  ■  >  check  valve 
on  the  Inlel  side,  ■  <  pressure  gauge,  •>  reltel  valve,  and  ■>  drain  ■ 
i9io.430(b)(2).\n  compressor  Intakes  shall  i«-  located  away  from 
containing  exhaust  or  other  contaminants 
1910.430(b)(3)  Resplrable  all  supplied  to  .i  diver  shall  not  contain: 
1910.430(b)(3)(i)  A  level  ol  carbon  monoxide  (CO)  greater  than  20  ppm; 
1910.430(bM3)(ii)  A  level  .'I  carbon  dioxide  (C02)  greater  than  1.000  ppm: 

i9io.430(b)(3)(iii)  A  level  of  oil  mist  greater  than  5  milligrams  pa 

cubic  meter  or 

1910.430(b)(3)(iv)  A  noxious  or  pronounced  odor. 

1 91 0.430(b)(4)  'Die  output  of  air  compressor  systems  shall  be  tested  for 
air  purity  every  6  months  by  means  of  samples  taken  at  the  connection 
to  the  distribution  system,  except  that  non-oil  lubricated  compressors 
need  not  be  tested  for  oil  mist. 

1910.430(c)  Breathing  gas  supply  hoses.  (1)  Breathing  gas  supply 
hoses  shall: 

1 91 0.430(c)(1  )(i)  Have  a  working  pressure  at  least  equal  to  the  working 
pressure  of  the  total  breathing  gas  system: 

1910.430(c)(1)(H)  Have  a  rated  bursting  pressure  at  least  equal  to 
4  times  the  working  pressure: 

1910.430(c)(1)(iii)  Be  tested  at  least  annually  to  1.5  times  their  work- 
ing pressure:  and 

1910.430(c)(1)(iv)  Have  their  open  ends  taped,  capped  or  plugged 
when  not  in  use. 

1910.430(c)(2)  Breathing  gas  supply  hose  connectors  shall: 
1910.430(c)(2)(i)  Be  made  of  corrosion-resistant  materials: 

1 910.430(c)(2)(H)  Have  a  working  pressure  at  least  equal  to  the  working 
pressure  of  the  hose  to  which  they  are  attached:  and 

1910.430(c)(2)(iii)  Be  resistant  to  accidental  disengagement. 
1910.430(c)(3)  Umbilicals  shall: 

1910.430(c)(3)(i)  Be  marked  in  10-ft.  increments  to  100  feet  beginning 
at  the  diver's  end.  and  in  50  ft.  increments  thereafter: 

1910.430(c)(3)(H)  Be  made  of  kink-resistant  materials:  and 

1910.430(c)(3)(iii)  Have  a  working  pressure  greater  than  the  pressure 
equivalent  to  the  maximum  depth  of  the  dive  (relative  to  the  supply 
source)  plus  100  psi. 

1910.430(d)  Buoyancy  control.  (1)  Helmets  or  masks  connected  di- 
rectly to  the  dry  suit  or  other  buoyancy-changing  equipment  shall  be 
equipped  with  an  exhaust  valve. 

1910.430(d)(2)  A  dry  suit  or  other  buoyancy-changing  equipment  not 
directly  connected  to  the  helmet  or  mask  shall  be  equipped  with  an 
exhaust  valve. 

1910.430(d)(3)  When  used  for  SCUBA  diving,  a  buoyancy  compensator 
shall  have  an  inflation  source  separate  from  the  breathing  gas  supply. 

191 0.430(d)(4)  An  inflatable  flotation  device  capable  of  maintaining  the 
diver  at  the  surface  in  a  face-up  position,  having  a  manually  activated 
inflation  source  independent  of  the  breathing  supply,  an  oral  inflation 
device,  and  an  exhaust  valve  shall  be  used  for  SCUBA  diving. 

1910.430(e)  Compressed  gas  cylinders.  Compressed  gas  cyl- 
inders shall: 

1 91 0.430(e)(  1 )  Be  designed,  constructed  and  maintained  in  accordance 
with  the  applicable  provisions  of  29  CFR  1910.101  and  1910.169 
through  1910.171. 

1910.430(e)(2)  Be  stored  in  a  ventilated  area  and  protected  from 
excessive  heat; 


1010.430(e)(3)  Be  se<  un  d  from  (ailing;  and 

1910.430(e)(4)  Have  shul  "II  valves  ret  esaed  Into  the  i  ylindei  or 

protei  ti  'i  bj    i  cap,  ex<  epl  when  in  use  oi  manifolded,  <>r  when 

us.  ,1    i  living. 

1910.430(f)  Decompression  chambers.  (1)  Bach  decompression  <  h.im 

l„  i  in.iiinl.il  hue  ,l  ,i|i.-i  tin  ■  c  lire  1 1  vi  ■  il.iti-ol  I  Ills  si.  ii  id.  ii  il.  shall  In-  hiilll 

and  maintained  In  ao  ordam  e  with  the  ASME  <  ode  or  equivalent 
1910.430(f)(2)  k.ii  h  iiii  ompreaalon  chamba  iii.uini.u  hired  prim  to  the 
effective  date  ol  this  standard  shall  i><-  maintained  In  conformity  with 
the  code  requirements  to  which  it  was  imiii.  or  equivalent 

1910.430(f)(3)  Bai  ii  dei  ompreaalon  chamba  shall  be  equipped  with: 

1910.430(f)(3)(i)  Means  to  mi.miiI.imi  the  atmosphere  below  a  level  of 

25  percent  oxygen  by  volume; 

1910.430(f)(3)(H)  Mufflers  on  Intake  and  exli.iusl  lines,  which  shall  be 

regularly  Inspected  and  maintained: 

1910.430(f)(3)(iii)  Suction  guards  on  exhaust  line  openings:  and 

1910.430(f)(3)(iv)  A  means  lor  extinguishing  lire,  and  shall  be  in. on 
talned  to  minimize  sources  of  ignition  and  combustible  material. 

1910.430(g)  Gauges  and  timekeeping  devices.  ( 1 )  Gauges  indicating 
diver  depth  which  can  be  read  at  the  dive  location  shall  be  used  for 

all  dives  except  SCUBA. 

1910.430(g)(2)  Each  depth  gauge  shall  be  deadweight  tested  or  cali- 
brated against  a  master  reference  gauge  every  6  months,  and  when 
there  Is  a  discrepancy  greater  than  two  percent  (2  percent)  of  full  scale 
between  any  two  equivalent  gauges. 

1910.430(g)(3)  A  cylinder  pressure  gauge  capable  of  being  monitored 
by  the  diver  during  the  dive  shall  be  worn  by  each  SCUBA  diver. 

1910.430(g)(4)  A  timekeeping  device  shall  be  available  at  each 
dive  location. 

191 0.430(h)  Masks  and  helmets.  (1)  Surface-supplied  air  and  mixed- 
gas  masks  and  helmets  shall  have: 

1910.430(h)(1)(i)  A  nonreturn  valve  at  the  attachment  point  between 
helmet  or  mask  and  hose  which  shall  close  readily  and  positively;  and 

1910.430(h)(1)(H)  An  exhaust  valve. 

1910.430(h)(2)  Surface-supplied  air  masks  and  helmets  shall  have  a 
minimum  ventilation  rate  capability  of  4.5  acfm  at  any  depth  at  which 
they  are  operated  or  the  capability  of  maintaining  the  diver's  inspired 
carbon  dioxide  partial  pressure  below  0.02  ATA  when  the  diver  is  pro- 
ducing carbon  dioxide  at  the  rate  of  1 .6  standard  liters  per  minute. 

1910.430(i)  Oxygen  safety.  (1)  Equipment  used  with  oxygen  or  mix- 
tures containing  over  forty  percent  (40%)  by  volume  oxygen  shall  be 
designed  for  oxygen  service. 

1910.430(i)(2)  Components  (except  umbilicals)  exposed  to  oxygen  or 
mixtures  containing  over  forty  percent  (40%)  by  volume  oxygen  shall 
be  cleaned  of  flammable  materials  before  use. 

1910.430(i)(3)  Oxygen  systems  over  125  psig  and  compressed  air  sys- 
tems over  500  psig  shall  have  slow-opening  shut-off  valves. 

1910.430(j)  Weights  and  harnesses.  (1)  Except  when  heavy  gear  is 
worn,  divers  shall  be  equipped  with  a  weight  belt  or  assembly  capable 
of  quick  release. 

1910.430(j)(2)  Except  when  heavy  gear  is  worn  or  in  SCUBA  diving, 
each  diver  shall  wear  a  safety  harness  with: 

191 0.430(j)(2)(i)  A  positive  buckling  device: 

1910.430(J)(2)(ii)  An  attachment  point  for  the  umbilical  to  prevent 
strain  on  the  mask  or  helmet;  and 

1910.430(j)(2)(iii)  A  lifting  point  to  distribute  the  pull  force  of  the  line 
over  the  diver's  body. 

|39  FR  23502.  June  27.  1974.  as  amended  at  49  FR  18295.  Apr.  30. 
1984;  51  FR  33033.  Sept.  18.  1986] 

RECORDKEEPING 
§1926.1091  Recordkeeping  requirements. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.440  of  this  chapter. 
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(61  FR  31432.  June  20.  19961 

[Section  1910.440  is  printed  below— CCH.l 

§1910.440  Recordkeeping  requirements. 

1910.440(a)(1)  IReserved] 

191 0.440(a)(2)  The  employer  shall  record  the  occurrence  of  any  div- 
ing-related injury  or  illness  which  requires  any  dive  team  member  to 
be  hospitalized  for  24  hours  or  more,  specifying  the  circumstances 
of  the  incident  and  the  extent  of  any  injuries  or  illnesses. 

1910.440(b)  Availability  of  records.  (1)  Upon  the  request  of  the 
Assistant  Secretary  of  Labor  for  Occupational  Safety  and  Health,  or 
the  Director.  National  Institute  for  Occupational  Safety  and  Health. 
Department  of  Health  and  Human  Services  of  their  designees,  the 
employer  shall  make  available  for  inspection  and  copying  any  record 
or  document  required  by  this  standard. 

1910.440(b)(2)  Records  and  documents  required  by  this  standard 
shall  be  provided  upon  request  to  employees,  designated  repre- 
sentatives, and  the  Assistant  Secretary  in  accordance  with  29 
CFR  1910.20(a)-(e)  and  (g)-(i).  Safe  practices  manuals  (§1910.420). 
depth-time  profiles  (§1910.422).  recordings  of  dives  (§1910.423). 
decompression  procedure  assessment  evaluations  (§1910.423).  and 
records  of  hospitalizations  (§1910.440)  shall  be  provided  in  the  same 
manner  as  employee  exposure  records  or  analyses  using  exposure 
or  medical  records.  Equipment  inspections  and  testing  records 
which  pertain  to  employees  (§1910.430)  shall  also  be  provided  upon 
request  to  employees  and  their  designated  representatives. 

1910.440(b)(3)  Records  and  documents  required  by  this  standard 
shall  be  retained  by  the  employer  for  the  following  period: 

1910.440(b)(3)(i)  Dive  team  member  medical  records  (physician's 
reports)  (§1910.41 1)— 5  years; 

1910.440(b)(3)(ii)  Safe  practices  manual  (§1910.420)— current 
document  only: 

1910.440(b)(3)(iii)  Depth-time  profile  (§1910.422)— until  com- 
pletion of  the  recording  of  dive,  or  until  completion  of  decompres- 
sion procedure  assessment  where  there  has  been  an  incident  of 
decompression  sickness: 

1910.440(b)(3)(iv)  Recording  of  dive  (§1910.423)— 1  year,  except  5 
years  where  there  has  been  an  incident  of  decompression  sickness: 

1910.440(b)(3)(v)  Decompression  procedure  assessment  evaluations 
(§1910.423)— 5  years; 

1 9 1 0.440(bX3Kvi)  Equipment  inspections  and  testing  records  (§191 0.430) — 
current  entry  or  tag.  or  until  equipment  is  withdrawn  from  service: 

1910.440(b)(3)(vii)  Records  of  hospitalizations  (§1910.440)— 5  years. 

1 910.440(b)(4)  After  the  expiration  of  the  retention  period  of  any  record 
required  to  be  kept  for  five  (5)  years,  the  employer  shall  forward  such 
records  to  the  National  Institute  for  Occupational  Safety  and  Health.  De- 
partment of  Health  and  Human  Services.  The  employer  shall  also  comply 
with  any  additional  requirements  set  forth  at  29  CFR  1910.20(h). 

1910.440(b)(5)  In  the  event  the  employer  ceases  to  do  business: 

1 91 0.440(b)(5)(i)  The  successor  employer  shall  receive  and  retain  all 
dive  and  employee  medical  records  required  by  this  standard:  or 

1 91 0.440(b)(5)(ii)  If  there  is  no  successor  employer,  dive  and  employee 
medical  records  shall  be  forwarded  to  the  National  Institute  for  Occupa- 
tional Safety  and  Health.  Department  of  Health  and  Human  Services. 

[42  FR  37668.  July  22.  1977.  as  amended  at  45  FR  35281.  May  23. 
1980:  47  FR  14706.  Apr.  6.  1982:  51  FR  34562.  Sept.  29.  1986:  61 
FR  9242.  Mar.  7.  19961 

§1926.1092  Effective  date. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.441  of  this  chapter. 

[61  FR  31432.  June  20.  1996) 

[Section  1910.441  is  printed  below— CCH.] 

§1910.441  Effective  date. 

This  standard  shall  be  effective  on  October  20.  1977.  except  that 
for  provisions  where  decompression  chambers  or  bells  are  required 


and  such  equipment  is  not  yet  available,  employers  shall  comply  as 
soon  as  possible  thereafter  but  in  no  case  later  than  6  months  after 
the  effective  date  of  the  standard. 

Appendix  A  to  Subpart  Y — 

Examples  of  Conditions  Which  May  Restrict 

or  Limit  Exposure  to  Hyperbaric  Conditions 

NOTE:  The  requirements  applicable  to  construction  work  under  this  ap- 
pendix A  are  identical  to  those  set  forth  at  Appendix  A  to  Subpart  T  of 
part  1910  of  this  chapter. 

[61  FR  31432.  June  20.  19961 

[Appendix  A  to  Subpart  T  from  Part  1910  is  printed  below— CCH.] 

Appendix  A  to  Subpart  T  to  Part  1910 — 
Examples  of  Conditions  Which  May  Restrict 
or  Limit  Exposure  to  Hyperbaric  Conditions 

The  following  disorders  may  restrict  or  limit  occupational  exposure 
to  hyperbaric  conditions  depending  on  severity,  presence  of  residual 
effects,  response  to  therapy,  number  of  occurrences,  diving  mode. 
or  degree  and  duration  of  isolation. 

History  of  seizure  disorder  other  than  early  febrile  convulsions. 

Malignancies  (active)  unless  treated  and  without  recurrence  for  5  yrs. 

Chronic  inability  to  equalize  sinus  and/or  middle  ear  pressure. 

Cystic  or  cavitary  disease  of  the  lungs. 

Impaired  organ  function  caused  by  alcohol  or  drug  use. 

Conditions  requiring  continuous  medication  for  control  (e.g..  antihist- 
amines, steroids,  barbiturates,  mood-altering  drugs,  or  insulin). 

Meniere's  disease. 

Hemoglobinopathies. 

Obstructive  or  restrictive  lung  disease. 

Vestibular  end  organ  destruction. 

Pneumothorax. 

Cardiac  abnormalities  (e.g. .  pathological  heart  block,  valvular  disease, 
intraventricular  conduction  defects  other  than  isolated  right  bundle 
branch  block,  angina  pectoris,  arrhythmia,  coronary  artery  disease). 

Juxta-articular  osteonecrosis. 

Appendix  B  to  Subpart  Y — 

Guidelines  for  Scientific  Diving 
NOTE:  The  requirements  applicable  to  construction  work  under  this  ap- 
pendix B  are  identical  to  those  set  forth  at  Appendix  B  to  Subpart  T  of 
part  1910  of  this  chapter. 

[61  FR  31433.  June  20.  19961 

[Appendix  B  to  Subpart  T  from  Part  1910  is  printed  below— CCH.] 

Appendix  B  to  Subpart  T  to  Part  1910 — 
Guidelines  for  Scientific  Diving 

This  appendix  contains  guidelines  that  will  be  used  in  conjunction 
with  §1910.401(a)(2)(iv)  to  determine  those  scientific  diving  programs 
which  are  exempt  from  the  requirements  for  commercial  diving.  The 
guidelines  are  as  follows: 

1 .  The  Diving  Control  Board  consists  of  a  majority  of  active  scientific 
divers  and  has  autonomous  and  absolute  authority  over  the  scientific 
diving  program's  operations. 

2.  The  purpose  of  the  project  using  scientific  diving  is  the  advance- 
ment of  science;  therefore,  information  and  data  resulting  from  the 
project  are  non-proprietary. 

3.  The  tasks  of  a  scientific  diver  are  those  of  an  observer  and  data  gath- 
erer. Construction  and  trouble-shooting  tasks  traditionally  associated 
with  commercial  diving  are  not  included  within  scientific  diving. 

4.  Scientific  divers,  based  on  the  nature  of  their  activities,  must  use 
scientific  expertise  in  studying  the  underwater  environment  and, 
therefore,  are  scientists  or  scientists  in  training. 

[50  FR  1050,  Jan.  9.  19851 
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Authority:  Sec.  107.  Contract  Work  Hours  and  Safety  Standards  Act 
(40  U.S.C.  333);  Sees.  4.  6.  8.  Occupational  Safety  and  Health  Act  of 
1970  (29  U.S.C.  653. 655.  657):  Secretary  of  Labor's  Order  Nos.  12-71 
(36  FR  8754).  8-76  (41  FR  25059).  9-83  (48  FR  35736).  1-90  (55  FR 
9033).  or  6-96  (62  FR  1 1 1).  as  applicable:  29  CFR  part  1911. 

Section  1926. 1 102  not  issued  under  29  U.S.C.  655  or  29  CFR  part 
191 1:  also  issued  under  5  U.S.C.  553. 

Source:  58  FR  35190.  June  30.  1993.  unless  otherwise  noted. 


§1926.1100  [Reserved]. 

§1926.1101  Asbestos. 

1926.1101(a)  Scope  and  application.  This  section  regulates  asbestos 
exposure  in  all  work  as  defined  in  29  CFR  1910. 12(b).  including  but  not 
limited  to  the  following: 

1926.1101(a)(1)  Demolition  or  salvage  of  structures  where  asbestos 
is  present; 

1926.1 101(a)(2)  Removal  or  encapsulation  of  materials  containing  asbestos; 

1926.1 101  (a)(3)  Construction,  alteration,  repair,  maintenance,  or  renovation 
of  structures,  substrates,  or  portions  thereof,  that  contain  asbestos: 

1926.1 101(a)(4)  Installation  of  products  containing  asbestos: 

1926.1 101(a)(5)  Asbestos  spill/emergency  cleanup;  and 

1926.1101(a)(6)  Transportation,  disposal,  storage,  containment  of  and 
housekeeping  activities  involving  asbestos  or  products  containing  asbestos, 
on  the  site  or  location  at  which  construction  activities  are  performed. 

1926.1 101(a)(7)  Coverage  under  this  standard  shall  be  based  on  the  nature 
of  the  work  operation  involving  asbestos  exposure. 

1 926. 1 101  (a)(8)  This  section  does  not  apply  to  asbestos-containing  asphalt 
roof  coatings,  cements  and  mastics. 

1926.1101(b)  Definitions. 

Aggressive  method  means  removal  or  disturbance  of  building  material  by 
sanding,  abrading,  grinding  or  other  method  that  breaks,  crumbles,  or 
disintegrates  intact  ACM. 

Amended  water  means  water  to  which  surfactant  (wetting  agent)  has  been 
added  to  increase  the  ability  of  the  liquid  to  penetrate  ACM. 

Asbestos  includes  chrysotile.  amosite.  crocidolite,  tremolite  asbestos,  an- 
thophyllite  asbestos,  actinolite  asbestos,  and  any  of  these  minerals  that 
has  been  chemically  treated  and/or  altered.  For  purposes  of  this  standard, 
"asbestos"  includes  PACM.  as  defined  below. 

Asbestos-containing  material  [ACM),  means  any  material  containing  more 
than  one  percent  asbestos. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupational 
Safety  and  Health,  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  authorized  by  the  employer  and  re- 
quired by  work  duties  to  be  present  in  regulated  areas. 

Building /JacUity  oumeris  the  legal  entity,  including  a  lessee,  which  exercises 
control  over  management  and  record  keeping  functions  relating  to  a  build- 
ing and/or  facility  in  which  activities  covered  by  this  standard  take  place. 

Certified  Industrial  Hygienist  (CIH)  means  one  certified  in  the  practice  of 
industrial  hygiene  by  the  American  Board  of  Industrial  Hygiene. 

Class  I  asbestos  work  means  activities  involving  the  removal  of  TSI  and 
surfacing  ACM  and  PACM. 

Class  J7  asbestos  work  means  activities  involving  the  removal  of  ACM  which 
is  not  thermal  system  insulation  or  surfacing  material.  This  includes,  but  is 
not  limited  to,  the  removal  of  asbestos-containing  wallboard.  floor  tile  and 
sheeting,  roofing  and  siding  shingles,  and  construction  mastics. 

Class  III  asbestos  work  means  repair  and  maintenance  operations, 
where  "ACM",  including  TSI  and  surfacing  ACM  and  PACM.  is  likely  to 
be  disturbed. 


Class  TV  asbestos  work  means  maintenance  and  custodial  activities  during 
which  employees  contact  but  do  not  disturb  ACM  or  PACM  and  activities  to 
clean  up  dust,  waste  and  debris  resulting  from  Class  I.  II,  and  III  activities. 

Clean  room  means  an  uncontaminated  room  having  facilities  for  the  storage  of 
employees'  street  clothing  and  uncontaminated  materials  and  equipment. 

Closely  resemble  means  that  the  major  workplace  conditions  which  have 
contributed  to  the  levels  of  historic  asbestos  exposure,  are  no  more  protective 
than  conditions  of  the  current  workplace. 

Competent  person  means,  in  addition  to  the  definition  in  29  CFR  1926.32(f). 
one  who  is  capable  of  identifying  existing  asbestos  hazards  in  the  workplace 
and  selecting  the  appropriate  control  strategy  for  asbestos  exposure,  who 
has  the  authority  to  take  prompt  corrective  measures  to  eliminate  them,  as 
specified  in  29  CFR  1926.32(f):  in  addition,  for  Class  I  and  Class  II  work  who 
is  specially  trained  in  a  training  course  which  meets  the  criteria  of  EPA's 
Model  Accreditation  Plan  (40  CFR  part  763)  for  supervisor,  or  its  equivalent 
and.  for  Class  III  and  Class  IV  work,  who  is  trained  in  a  manner  consistent 
with  EPA  requirements  for  training  of  local  education  agency  maintenance 
and  custodial  staff  as  set  forth  at  40  CFR  763.92(a)(2). 

Critical  barrier  means  one  or  more  layers  of  plastic  sealed  over  all  openings  into 
a  work  area  or  any  other  similarly  placed  physical  barrier  sufficient  to  prevent 
airborne  asbestos  in  a  work  area  from  migrating  to  an  adjacent  area. 

Decontamination  area  means  an  enclosed  area  adjacent  and  connected  to 
the  regulated  area  and  consisting  of  an  equipment  room,  shower  area,  and 
clean  room,  which  is  used  for  the  decontamination  of  workers,  materials. 
and  equipment  that  are  contaminated  with  asbestos. 

Demolition  means  the  wrecking  or  taking  out  of  any  load-supporting  structural 
member  and  any  related  razing,  removing,  or  stripping  of  asbestos  products. 

Director  means  the  Director.  National  Institute  for  Occupational  Safety  and 
Health.  U.S.  Department  of  Health  and  Human  Services,  or  designee. 

Disturbance  means  activities  that  disrupt  the  matrix  of  ACM  or  PACM. 
crumble  or  pulverize  ACM  or  PACM.  or  generate  visible  debris  from  ACM  or 
PACM.  In  no  event  shall  the  amount  of  ACM  or  PACM  so  disturbed  exceed 
that  which  can  be  contained  in  one  glove  bag  or  waste  bag  which  shall  not 
exceed  60  inches  in  length  and  width. 

Employee  exposure  means  that  exposure  to  airborne  asbestos  that  would 
occur  if  the  employee  were  not  using  respiratory  protective  equipment. 

Equipment  room  [change  room)  means  a  contaminated  room  located  within  the 
decontamination  area  that  is  supplied  with  impermeable  bags  or  containers 
for  the  disposal  of  contaminated  protective  clothing  and  equipment. 

Fiber  means  a  particulate  form  of  asbestos.  5  micrometers  or  longer,  with 
a  length-to-diameter  ratio  of  at  least  3  to  1. 

Glouebag  means  not  more  than  a  60  x  60  inch  impervious  plastic  bag-like 
enclosure  affixed  around  an  asbestos-containing  material,  with  glove-like 
appendages  through  which  material  and  tools  may  be  handled. 

High-ejficiency  particulate  air  (HEPA)  filter  means  a  filter  capable  of  trapping 
and  retaining  at  least  99.97  percent  of  all  mono-dispersed  particles  of  0.3 
micrometers  in  diameter. 

Homogeneous  area  means  an  area  of  surfacing  material  or  thermal  system 
insulation  that  is  uniform  in  color  and  texture. 

Industrial  hygienist  means  a  professional  qualified  by  education,  training, 
and  experience  to  anticipate,  recognize,  evaluate  and  develop  controls  for 
occupational  health  hazards. 

Intact  means  that  the  ACM  has  not  crumbled,  been  pulverized,  or  otherwise  de- 
teriorated so  that  the  asbestos  is  no  longer  likely  to  be  bound  with  its  matrix. 

Modification  for  purposes  of  paragraph  (g)(6)(ii).  means  a  changed  or  altered 
procedure,  material  or  component  of  a  control  system,  which  replaces  a 
procedure,  material  or  component  of  a  required  system.  Omitting  a  pro- 
cedure or  component,  or  reducing  or  diminishing  the  stringency  or  strength 
of  a  material  or  component  of  the  control  system  is  not  a  "modification"  for 
purposes  of  paragraph  (g)(6)  of  this  section. 

Negative  Initial  Exposure  Assessment  means  a  demonstration  by  the  em- 
ployer, which  complies  with  the  criteria  in  paragraph  (f)(2)(iii)  of  this  section, 
that  employee  exposure  during  an  operation  is  expected  to  be  consistently 
below  the  PELs. 
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Regulated  area  means  an  area  established  by  the  emplcyei  i"  demarcati 

areas  where  (  lass  I.  II.  .mil  III  aslx-stos  work  la  conducted,  and  any  adjoining 
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Rnimi'al  means  all  operations  where  ACM  and/or  PACM  Is  taken  Out  or  stripped 

from  structures  m  substrates,  and  Includes  demolition  operations. 

Rerioiwrton  means  the  modifying  of  any  existing  structure,  or  portion  thereof. 

Repair  means  overhauling,  rebuilding,  reconstructing,  or  reconditioning  ol 
stun  lures  or  substrates.  Including  encapsulation  or  other  repair  of  ACM 
or  PACM  attached  to  structures  or  substrates. 

Surfacing  material  means  material  that  Is  sprayed,  troweled-on  or  otherwise 
applied  to  surfaces  (such  as  acoustical  plaster  on  ceilings  and  fireproof- 
ing  materials  on  structural  members,  or  other  materials  on  surfaces  for 
acoustical,  fireproofing.  and  other  purposes). 

Surfacing  ACM  means  surfacing  material  which  contains  more  than 
1%  asbestos. 

Thermal  system  insulation  (TSII  means  ACM  applied  to  pipes,  fittings,  boil- 
ers, breeching,  tanks,  ducts  or  other  structural  components  to  prevent 
heat  loss  or  gain. 

Thermal  system  insulation  ACM  is  thermal  system  Insulation  which  contains 
more  than  1%  asbestos. 

1 926.1 101(c)  Permissible  exposure  limits  (PELS;.  (1)  Time-weighted  average 
limit  (TWA).  The  employer  shall  ensure  that  no  employee  is  exposed  to  an  air- 
borne concentration  of  asbestos  In  excess  of  0. 1  fiber  per  cubic  centimeter  of  air 
as  an  eight  (8)  hour  time-weighted  average  (TWA),  as  determined  by  the  method 
prescribed  in  Appendix  A  to  this  section,  or  by  an  equivalent  method. 

1926.1101(c)(2)  Excursion  limit.  The  employer  shall  ensure  that  no  employee 
is  exposed  to  an  airborne  concentration  of  asbestos  in  excess  of  1 .0  fiber 
per  cubic  centimeter  of  air  (1  f/cc)  as  averaged  over  a  sampling  period  of 
thirty  (30)  minutes,  as  determined  by  the  method  prescribed  in  Appendix 
A  to  this  section,  or  by  an  equivalent  method. 

1926.1 101(d)  Multi-employer  worksites.  (1)  On  multi-employer  worksites, 
an  employer  performing  work  requiring  the  establishment  of  a  regulated  area 
shall  inform  other  employers  on  the  site  of  the  nature  of  the  employer's  work 
with  asbestos  and/or  PACM.  of  the  existence  of  and  requirements  pertain- 
ing to  regulated  areas,  and  the  measures  taken  to  ensure  that  employees 
of  such  other  employers  are  not  exposed  to  asbestos. 

1926.1101(d)(2)  Asbestos  hazards  at  a  multi-employer  work  site  shall  be 
abated  by  the  contractor  who  created  or  controls  the  source  of  asbestos 
contamination.  For  example,  if  there  is  a  significant  breach  of  an  enclosure 
containing  Class  I  work,  the  employer  responsible  for  erecting  the  enclosure 
shall  repair  the  breach  immediately. 

1926.1 101(d)(3)  In  addition,  all  employers  of  employees  exposed  to  asbestos 
hazards  shall  comply  with  applicable  protective  provisions  to  protect  their 
employees.  For  example,  if  employees  working  immediately  adjacent  to  a 
Class  1  asbestos  job  are  exposed  to  asbestos  due  to  the  inadequate  contain- 
ment of  such  job.  their  employer  shall  either  remove  the  employees  from  the 
area  until  the  enclosure  breach  is  repaired:  or  perform  an  initial  exposure 
assessment  pursuant  to  (f)  of  this  section. 

1926.1 101(d)(4)  All  employers  of  employees  working  adjacent  to  regulated 
areas  established  by  another  employer  on  a  multi-employer  work-site, 
shall  take  steps  on  a  dally  basis  to  ascertain  the  integrity  of  the  enclosure 
and/or  the  effectiveness  of  the  control  method  relied  on  by  the  primary 
asbestos  contractor  to  assure  that  asbestos  fibers  do  not  migrate  to 
such  adjacent  areas. 

1926.1101(d)(5)  All  general  contractors  on  a  construction  project  which 
includes  work  covered  by  this  standard  shall  be  deemed  to  exercise  general 
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enl  rat  lot  is  nl  asbestos  exceed,  or  I  here  Is  a  reasonable  possibility  they 

may  en  ead  a  PEL  Regulated  arras  shall  comply  with  the  requirements  of 
paragraphs  (2).  (3), (4)  and  (5)  of  this  section. 

1926.1 101(e)(2)  IX-marcation.  The  regulated  area  shall  be  demarcated  In  any 
1 1 1.  inner  that  minimizes  the  number  of  persons  within  the  area  and  protects 
persons  outside  the  area  from  exposure  to  airborne  asbestos.  When 
cal  barriers  or  negative  pressure  enclosures  are  used,  they  may  demarcate 
the  regulated  area.  Signs  shall  be  provided  and  displayed  pursuant  to  the 
requirements  of  paragraph  (k)(7)  of  this  section. 

1926.1101(e)(3)  Access.  Access  to  regulated  areas  shall  be  limited  to  autho- 
rized persons  and  to  persons  authorized  by  the  Act  or  regulations  Issued 
pursuant  thereto. 

1926.1101(e)(4)  Respirators.  All  persons  entering  a  regulated  area  where 
employees  are  required  pursuant  to  paragraph  (h)(1)  of  this  section  to  wear 
respirators  shall  be  supplied  with  a  respirator  selected  In  accordance  with 
paragraph  (h)(2)  of  this  section. 

1926.1101(e)(5)  Prohibited  activities.  The  employer  shall  ensure  that  em- 
ployees do  not  eat.  drink,  smoke,  chew  tobacco  or  gum.  or  apply  cosmetics 
In  the  regulated  area. 

1926.1101(e)(6)  Competent  Persons.  The  employer  shall  ensure  that  all 
asbestos  work  performed  within  regulated  areas  is  supervised  by  a  com- 
petent person,  as  defined  in  paragraph  (b)  of  this  section.  The  duties  of  the 
competent  person  are  set  out  in  paragraph  (o)  of  this  section. 

1926.1 101(f)  Exposure  assessments  and  monitoring — (1)  General  moni- 
toring criteria  (i)  Each  employer  who  has  a  workplace  or  work  operation 
where  exposure  monitoring  is  required  under  this  section  shall  perform 
monitoring  to  determine  accurately  the  airborne  concentrations  of  asbestos 
to  which  employees  may  be  exposed. 

1 926. 1 1 01  (f)(1  )(ii)  Determinations  of  employee  exposure  shall  be  made  from 
breathing  zone  air  samples  that  are  representative  of  the  8-hour  TWA  and 
30-minute  short-term  exposures  of  each  employee. 

1926.1 101  (f)(1)(iii)  Representative  8-hour  TWA  employee  exposure  shall 
be  determined  on  the  basis  of  one  or  more  samples  representing  full-shift 
exposure  for  employees  in  each  work  area.  Representative  30- minute  short- 
term  employee  exposures  shall  be  determined  on  the  basis  of  one  or  more 
samples  representing  30  minute  exposures  associated  with  operations 
that  are  most  likely  to  produce  exposures  above  the  excursion  limit  for 
employees  in  each  work  area. 

1926.1 101(f)(2)  Initial  Exposure  Assessment,  (i)  Each  employer  who  has  a 
workplace  or  work  operation  covered  by  this  standard  shall  ensure  that  a 
"competent  person"  conducts  an  exposure  assessment  immediately  before 
or  at  the  initiation  of  the  operation  to  ascertain  expected  exposures  during 
that  operation  or  workplace.  The  assessment  must  be  completed  in  time 
to  comply  with  requirements  which  are  triggered  by  exposure  data  or  the 
lack  of  a  "negative  exposure  assessment."  and  to  provide  information  nec- 
essary to  assure  that  all  control  systems  planned  are  appropriate  for  that 
operation  and  will  work  properly. 

1926.1 101(f)(2)(h)  Basis  of  Initial  Exposure  Assessment:  Unless  a  nega- 
tive exposure  assessment  has  been  made  pursuant  to  paragraph  (f)(2)(iii) 
of  this  section,  the  initial  exposure  assessment  shall,  if  feasible,  be  based 
on  monitoring  conducted  pursuant  to  paragraph  (f)(l)(iii)  of  this  section. 
The  assessment  shall  take  into  consideration  both  the  monitoring  results 
and  all  observations,  information  or  calculations  which  indicate  employee 
exposure  to  asbestos,  including  any  previous  monitoring  conducted  in  the 
workplace,  or  of  the  operations  of  the  employer  which  indicate  the  levels  of 
airborne  asbestos  likely  to  be  encountered  on  the  job.  For  Class  I  asbestos 
work,  until  the  employer  conducts  exposure  monitoring  and  documents 
that  employees  on  that  job  will  not  be  exposed  in  excess  of  the  PELs.  or 
otherwise  makes  a  negative  exposure  assessment  pursuant  to  paragraph 
(f)(2)(iii)  of  this  section,  the  employer  shall  presume  that  employees  are 
exposed  in  excess  of  the  TWA  and  excursion  limit. 
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1926.1 101  (f)(2)(iii)  Negative  Exposure  Assessment:  For  any  one  specific 
asbestos  job  which  will  be  performed  by  employees  who  have  been  trained 
in  compliance  with  the  standard,  the  employer  may  demonstrate  that 
employee  exposures  will  be  below  the  PELs  by  data  which  conform  to 
the  following  criteria; 

1926.11 01  (f)(2)(iii)(A)  Objective  data  demonstrating  that  the  product 
or  material  containing  asbestos  minerals  or  the  activity  involving  such 
product  or  material  cannot  release  airborne  fibers  in  concentrations  ex- 
ceeding the  TWA  and  excursion  limit  under  those  work  conditions  having 
the  greatest  potential  for  releasing  asbestos:  or 

1926.1 1 01  (f)(2)(iii)(B)  Where  the  employer  has  monitored  prior  asbestos 
jobs  for  the  PEL  and  the  excursion  limit  within  12  months  of  the  current  or 
projected  job.  the  monitoring  and  analysis  were  performed  in  compliance 
with  the  asbestos  standard  in  effect:  and  the  data  were  obtained  during 
work  operations  conducted  under  workplace  conditions  "closely  resem- 
bling" the  processes,  type  of  material,  control  methods,  work  practices, 
and  environmental  conditions  used  and  prevailing  in  the  employer's 
current  operations,  the  operations  were  conducted  by  employees  whose 
training  and  experience  are  no  more  extensive  than  that  of  employees 
performing  the  current  job.  and  these  data  show  that  under  the  condi- 
tions prevailing  and  which  will  prevail  in  the  current  workplace  there  is 
a  high  degree  of  certainty  that  employee  exposures  will  not  exceed  the 
TWA  and  excursion  limit;  or 

1926.1101(f)(2)(iii)(C)  The  results  of  initial  exposure  monitoring  of  the 
current  job  made  from  breathing  zone  air  samples  that  are  representative 
of  the  8-hour  TWA  and  30-minute  short-term  exposures  of  each  employee 
covering  operations  which  are  most  likely  during  the  performance  of  the 
entire  asbestos  job  to  result  in  exposures  over  the  PELs. 

1926.1101(f)(3)  Periodic  monitoring— (i)  Class  /  and  II  operations.  The 
employer  shall  conduct  daily  monitoring  that  is  representative  of  the 
exposure  of  each  employee  who  is  assigned  to  work  within  a  regulated 
area  who  is  performing  Class  I  or  II  work,  unless  the  employer  pursuant 
to  (f)(2)(iii)  of  this  section,  has  made  a  negative  exposure  assessment  for 
the  entire  operation. 

1926.11 01  (f)(3)(ii)  All  operations  under  the  standard  other  than  Class  I 
and  II  operations.  The  employer  shall  conduct  periodic  monitoring  of  all 
work  where  exposures  are  expected  to  exceed  a  PEL.  at  intervals  sufficient 
to  document  the  validity  of  the  exposure  prediction. 

1926.1 101(f)(3)(iii)  Exception:  When  all  employees  required  to  be  mon- 
itored daily  are  equipped  with  supplied-air  respirators  operated  in  the 
pressure  demand  mode,  or  other  positive  pressure  mode  respirator, 
the  employer  may  dispense  with  the  daily  monitoring  required  by  this 
paragraph.  However,  employees  performing  Class  I  work  using  a  control 
method  which  is  not  listed  in  paragraph  (g)(4)  (i).  (ii).  or  (iii)  of  this  section 
or  using  a  modification  of  a  listed  control  method,  shall  continue  to  be 
monitored  daily  even  if  they  are  equipped  with  supplied-air  respirators. 
1926.1101(f)(4)  Termination  of  monitoring,  (i)  If  the  periodic  monitoring 
required  by  paragraph  (f)(3)  of  this  section  reveals  that  employee  expo- 
sures, as  indicated  by  statistically  reliable  measurements,  are  below  the 
permissible  exposure  limit  and  excursion  limit  the  employer  may  discon- 
tinue monitoring  for  those  employees  whose  exposures  are  represented 
by  such  monitoring. 

1 926.1 1 01  (f)(4)(ii)  Additional  monitoring.  Notwithstanding  the  provisions 
of  paragraph  (f)  (2)  and  (3).  and  (f)(4)  of  this  section,  the  employer  shall 
institute  the  exposure  monitoring  required  under  paragraph  (0(3)  of  this 
section  whenever  there  has  been  a  change  in  process,  control  equip- 
ment, personnel  or  work  practices  that  may  result  in  new  or  additional 
exposures  above  the  permissible  exposure  limit  and/or  excursion  limit 
or  when  the  employer  has  any  reason  to  suspect  that  a  change  may  re- 
sult in  new  or  additional  exposures  above  the  permissible  exposure  limit 
and/or  excursion  limit.  Such  additional  monitoring  is  required  regardless 
of  whether  a  "negative  exposure  assessment"  was  previously  produced 
for  a  specific  job. 

1926.1 101(f)(5)  Employee  notification  of  monitoring  results.  The  employer 
must,  as  soon  as  possible  but  no  later  than  5  working  days  after  the 
receipt  of  the  results  of  any  monitoring  performed  under  this  section, 
notify  each  affected  employee  of  these  results  either  individually  in  writ- 
ing or  by  posting  the  results  in  an  appropriate  location  that  is  accessible 
to  employees. 


1926.1 101(f)(6)  Observation  of  monitoring,  (i)  The  employer  shall  provide 
affected  employees  and  their  designated  representatives  an  opportunity 
to  observe  any  monitoring  of  employee  exposure  to  asbestos  conducted 
in  accordance  with  this  section. 

1926.11 01  (f)(6)(ii)  When  observation  of  the  monitoring  of  employee  ex- 
posure to  asbestos  requires  entry  into  an  area  where  the  use  of  protective 
clothing  or  equipment  is  required,  the  observer  shall  be  provided  with 
and  be  required  to  use  such  clothing  and  equipment  and  shall  comply 
with  all  other  applicable  safety  and  health  procedures. 

1 926. 1101(g)  Methods  of  compliance.  ( 1 )  Engineering  controls  and  work 
practices  for  all  operations  covered  by  this  section.  The  employer  shall  use 
the  following  engineering  controls  and  work  practices  in  all  operations 
covered  by  this  section,  regardless  of  the  levels  of  exposure: 

1926.1 101  (g)(1)(i)  Vacuum  cleaners  equipped  with  HEPA  filters  to  collect 
all  debris  and  dust  containing  ACM  and  PACM.  except  as  provided  in 
paragraph  (g)(8)(ii)  of  this  section  in  the  case  of  roofing  material. 

1926.1 101(g)(1)(ii)  Wet  methods,  or  wetting  agents,  to  control  employee 
exposures  during  asbestos  handling,  mixing,  removal,  cutting,  appli- 
cation, and  cleanup,  except  where  employers  demonstrate  that  the  use 
of  wet  methods  is  infeasible  due  to  for  example,  the  creation  of  electrical 
hazards,  equipment  malfunction,  and,  in  roofing,  except  as  provided  in 
paragraph  (g)(8)(ii)  of  this  section;  and 

1926.1 101(g)(1)(iii)  Prompt  clean-up  and  disposal  of  wastes  and  debris 
contaminated  with  asbestos  in  leak-tight  containers  except  in  roofing 
operations,  where  the  procedures  specified  in  paragraph  (g)(8)(ii)  of  this 
section  apply. 

1926.1 101(g)(2)  In  addition  to  the  requirements  of  paragraph  (g)(1)  of  this 
section,  the  employer  shall  use  the  following  control  methods  to  achieve 
compliance  with  the  TWA  permissible  exposure  limit  and  excursion  limit 
prescribed  by  paragraph  (c)  of  this  section; 

1926.11 01  (g)(2)(i)  Local  exhaust  ventilation  equipped  with  HEPA  filter 
dust  collection  systems: 

1926.1 101  (g)(2)(H)  Enclosure  or  isolation  of  processes  producing 
asbestos  dust: 

1926.1 101(g)(2)(iii)  Ventilation  of  the  regulated  area  to  move  contaminated 
air  away  from  the  breathing  zone  of  employees  and  toward  a  filtration  or 
collection  device  equipped  with  a  HEPA  filter; 

1926.1 101(g)(2)(iv)  Use  of  other  work  practices  and  engineering  controls 
that  the  Assistant  Secretary  can  show  to  be  feasible. 

1926.11 01  (g)(2)(v)  Wherever  the  feasible  engineering  and  work  prac- 
tice controls  described  above  are  not  sufficient  to  reduce  employee 
exposure  to  or  below  the  permissible  exposure  limit  and/or  excursion 
limit  prescribed  in  paragraph  (c)  of  this  section,  the  employer  shall 
use  them  to  reduce  employee  exposure  to  the  lowest  levels  attainable 
by  these  controls  and  shall  supplement  them  by  the  use  of  respira- 
tory protection  that  complies  with  the  requirements  of  paragraph  (h) 
of  this  section. 

1 926. 1 1 0 1  (g)(3)  Prohibitions.  The  following  work  practices  and  engineering 
controls  shall  not  be  used  for  work  related  to  asbestos  or  for  work  which 
disturbs  ACM  or  PACM.  regardless  of  measured  levels  of  asbestos  exposure 
or  the  results  of  initial  exposure  assessments: 

1 926.1 101  (g)(3)(i)  High-speed  abrasive  disc  saws  that  are  not  equipped  with 
point  of  cut  ventilator  or  enclosures  with  HEPA  filtered  exhaust  air. 

1 926. 1101  (g)(3)(H)  Compressed  air  used  to  remove  asbestos,  or  materials 
containing  asbestos,  unless  the  compressed  air  is  used  in  conjunction 
with  an  enclosed  ventilation  system  designed  to  capture  the  dust  cloud 
created  by  the  compressed  air. 

1 926. 1 1 01  (g)(3)(iii)  Dry  sweeping,  shoveling  or  other  dry  clean-up  of  dust 
and  debris  containing  ACM  and  PACM. 

1926.1 101(g)(3)(iv)  Employee  rotation  as  a  means  of  reducing  employee 
exposure  to  asbestos. 

1926.1101(g)(4)  Class  I  Requirements.  In  addition  to  the  provisions  of 
paragraphs  (g)  ( 1 )  and  (2)  of  this  section,  the  following  engineering  controls 
and  work  practices  and  procedures  shall  be  used. 

1926.11 01  (g)(4)(i)  All  Class  I  work,  including  the  installation  and  op- 
eration of  the  control  system  shall  be  supervised  by  a  competent  person 
as  defined  in  paragraph  (b)  of  this  section: 
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Subpart  Z — Toxic  and  Hazardous  Substances 
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1926.1 101  (g)(4)(ii)(A)  Critical  barriers  shall  l>r  placed  over  all  the  openings 
to  the  regulated  area,  except  where  activities  are  pcrlormed  outdoors;  or 

1926.11 01  (g)(4)(il)(B)  The  employer  shall  use  another  barrier  or  Isolation 

method  which  prevents  the  migration  ol    ilrb ■  asbestos  Iroin  I  he  regulated 

area,  as  verified  In  pet  nuclei  area  surveillance  during  each  work  si  nil  .il  r.n  Ii 
boundary  nl  the  regulated  area,  showing  no  visible  asbestos  dust;  and  perim- 
eter area  monitoring  showing  Ihat  clearance  levels  contained  In  40  CFK  part 
763.  subpt.  E.  ol  the  EPA  Asbestos  In  Schools  Rule  are  met.  or  that  perimeter 
area  levels,  measured  by  Phase  Contrast  Microscopy  (PCM)  are  no  more  than 
background  levels  representing  the  same  area  before  the  asbestos  work  began. 
The  results  of  such  monitoring  shall  be  made  known  to  the  employer  no  lata 
than  24  hours  from  the  end  of  the  work  shift  represented  by  such  monitoring. 
Exception:  For  work  completed  outdoors  where  employees  are  not  working  In 
areas  adjacent  to  the  regulated  areas,  this  paragraph  (g)(4)(H)  is  satisfied  when 
the  specific  control  methods  In  paragraph  (g)(5)  of  this  section  are  used. 

1926.11 01  (g)(4)(iii)  For  all  Class  I  Jobs.  HVAC  systems  shall  be  isolated 
In  the  regulated  area  by  sealing  with  a  double  layer  of  6  mil  plastic  or 
the  equivalent: 

1926.11 01  (g)(4)(iv)  For  all  Class  I  Jobs,  impermeable  dropcloths  shall  be 
placed  on  surfaces  beneath  all  removal  activity; 

1926.1 101  (g)(4)(v)  For  all  Class  I  jobs,  all  objects  within  the  regulated  area 
shall  be  covered  with  impermeable  dropcloths  or  plastic  sheeting  which  is 
secured  by  duct  tape  or  an  equivalent. 

1926.1 101  (g)(4)(vi)  For  all  Class  I  jobs  where  the  employer  cannot  produce 
a  negative  exposure  assessment,  or  where  exposure  monitoring  shows  that 
a  PEL  is  exceeded,  the  employer  shall  ventilate  the  regulated  area  to  move 
contaminated  air  away  from  the  breathing  zone  of  employees  toward  a  HEPA 
filtration  or  collection  device. 

1926.1101(g)(5)  Specific  control  methods  for  Class  I  work.  In  addition.  Class  I 
asbestos  work  shall  be  performed  using  one  or  more  of  the  following  control 
methods  pursuant  to  the  limitations  stated  below: 

1926.1 101  (g)(5)(i)  Negative  Pressure  Enclosure  (NPE)  systems:  NPE  systems 
may  be  used  where  the  configuration  of  the  work  area  does  not  make  the 
erection  of  the  enclosure  infeasible.  with  the  following  specifications  and 
work  practices. 

1926.1 101  (g)(5)(i)(A)  Specifications: 

1926.1 101(g)(5)(i)(A),f;  The  negative  pressure  enclosure  (NPE)  may  be  of 
any  configuration. 

1926.1 101  (g)(5)(i)(A)(2;  At  least  4  air  changes  per  hour  shall  be  maintained 
in  the  NPE. 

1926.1 101(g)(5)(i)(A)p;  A  minimum  of -0.02  column  inches  of  water  pres- 
sure differential,  relative  to  outside  pressure,  shall  be  maintained  within 
the  NPE  as  evidenced  by  manometric  measurements, 

1926.1 101(g)(5)(i)(A)(4;  The  NPE  shall  be  kept  under  negative  pressure 
throughout  the  period  of  its  use.  and 

1 926. 1101  (g)(5)(i) ( A)(5)  Air  movement  shall  be  directed  away  from  employees 
performing  asbestos  work  within  the  enclosure,  and  toward  a  HEPA  filtra- 
tion or  a  collection  device. 

1926.1 101(g)(5)(i)(B)  Work  Practices: 

1926.11 01  (g)(5)(i)(B)(i;  Before  beginning  work  within  the  enclosure  and  at 
the  beginning  of  each  shift,  the  NPE  shall  be  inspected  for  breaches  and 
smoke-tested  for  leaks,  and  any  leaks  sealed. 

1926.11 01  (g)(5)(i)(B)(2j  Electrical  circuits  in  the  enclosure  shall  be  deac- 
tivated, unless  equipped  with  ground-fault  circuit  interrupters. 

1 926.1 1 01  (g)(5)(H)  Glove  bag  systems  may  be  used  to  remove  PACM  and/or 
ACM  from  straight  runs  of  piping  and  elbows  and  other  connections  with 
the  following  specifications  and  work  practices: 

1 926. 1 101  (g)(5)(ii)(A)  Specifications: 

1926.1 101(g)(5)(ii)(A)fi;  Glovebags  shall  be  made  of  6  mil  thick  plastic  and 
shall  be  seamless  at  the  bottom. 


1926.1 101  (g)(5)(ii)(A)(2  J  (.Invrbags  used  on  elbows  and  Other  ■  '.in  ni  lions 
iniisl  be  designed  lot  thai  pin  |xise  and  used  without  modifll  .Minus 

1926.11 01  (g)(5)(ii)(B)  Wort  Practice* 

1926.1101(g)(5)(il)(B)(»;  Each  glnvehag  shall  be  Installed  so  that  It  •  om 
pi.  ii  Iv  i  overs  the  i  In  imili -M  in  i   ol  pipe  or  otln  i  here  the  work 

is  in  be  done 

1926.1 101  (g)(5)(il)(B)f2J  Glovebags  shall  be  smoke  tested  Ini  leaks  and  any 
leaks  scaled  print  In  use. 

1926.1 101  (g)(5)(ii)(B)PJ  Glovebags  may  be  used  only  once  and  may  not 
In   moved. 

1926.1 101(g)(5)(ii)(B)K)  Glovebags  shall  not  be  used  on  surfaces  whose 

temperature  exi  eeds  150  °F. 

1926.11 01  (g)(5)(ii)(B)f5)  Prior  to  disposal,  glovebags  shall  be  collapsed  by 
removing  air  within  them  using  a  HEPA  vacuum. 

1926.1 101(g)(5)(ii)(B),6;  Before  beginning  the  operation,  loose  and  friable 
materia]  adjacent  In  the  glnvebag/box  operatinn  shall  lx-  wrapped  and  sealed 
In  two  layers  of  six  mil  plastic  or  otherwise  rendered  intact. 

1926.11 01  (g)(5)(ii)(B),7J  Where  system  uses  attached  waste  bag.  such 
bag  shall  be  connected  to  collection  bag  using  hose  or  other  material 
which  shall  withstand  pressure  of  ACM  waste  and  water  without  losing 
its  integrity: 

1 926.1 1 01  (g)(5)(ii)(B)f8J  Sliding  valve  or  other  device  shall  separate  waste 
bag  from  hose  to  ensure  no  exposure  when  waste  bag  is  disconnected: 

1926.1 101(g)(5)(ii)(B)f9l  At  least  two  persons  shall  perform  Class  I  glovebag 
removal  operations. 

1926.11 01  (g)(5)(iii)  Negative  Pressure  Clove  Bag  Systems.  Negative  pressure 
glove  bag  systems  may  be  used  to  remove  ACM  or  PACM  from  piping. 

1926.1 101(g)(5)(iii)(A)  Specifications:  In  addition  to  specifications  for  glove  bag 
systems  above,  negative  pressure  glove  bag  systems  shall  attach  HEPA  vacu- 
um systems  or  other  devices  to  bag  to  prevent  collapse  during  removal. 

1926.1 101  (g)(5)(iii)(B)  Work  Practices:  (1)  The  employer  shall  comply  with 
the  work  practices  for  glove  bag  systems  in  paragraph  (g)(5)(ii)(B)(4)  of 
this  section. 

1926.1 101(g)(5)(iii)(B)(2)  The  HEPA  vacuum  cleaner  or  other  device  used 

to  prevent  collapse  of  bag  during  removal  shall  run  continually  during  the 
operation  until  it  is  completed  at  which  time  the  bag  shall  be  collapsed  prior 
to  removal  of  the  bag  from  the  pipe. 

1926.1 101  (g)(5)(iii)(B)f3;  Where  a  separate  waste  bag  is  used  along  with  a 
collection  bag  and  discarded  after  one  use.  the  collection  bag  may  be  reused 
if  rinsed  clean  with  amended  water  before  reuse. 

1926.1 1 01(g)(5)(iv)  Negative  Pressure  Glove  Box  Systems:  Negative  pressure 
glove  boxes  may  be  used  to  remove  ACM  or  PACM  from  pipe  runs  with  the 
following  specifications  and  work  practices. 

1 926. 1101  (g)(5)(iv)(A)  Specifications: 

1926.1101(g)(5)(iv)(A)fi;  Glove  boxes  shall  be  constructed  with  rigid  sides 
and  made  from  metal  or  other  material  which  can  withstand  the  weight  of 
the  ACM  and  PACM  and  water  used  during  removal: 

1926.1 101  (g)(5)(iv)(A)(2)  A  negative  pressure  generator  shall  be  used  to 
create  negative  pressure  in  the  system: 

1926.1 101  (g)(5)(iv)(A)(3J  An  air  filtration  unit  shall  be  attached  to  the  box: 

1926.1 101  (g)(5)(iv)(A),4J  The  box  shall  be  fitted  with  gloved  apertures: 

1926.1 101  (g)(5) (iv)(A)(5 )  An  aperture  at  the  base  of  the  box  shall  serve  as 
a  bagging  outlet  for  waste  ACM  and  water: 

1926.1 101  (g)(5)(iv)(A)C6j  A  back-up  generator  shall  be  present  on  site: 

1926.11 01  (g)(5)(iv)(A){7;  Waste  bags  shall  consist  of  6  mil  thick  plastic 
double-bagged  before  they  are  filled  or  plastic  thicker  than  6  mil. 

1 926. 1 1 01  (g)(5)(iv)(B)  Work  practices: 

1926.1 101  (g)(5)(iv)(B)(i;  At  least  two  persons  shall  perform  the  removal: 

1926.1 101(g)(5)(iv)(B)(2l  The  box  shall  be  smoke-tested  for  leaks  and  any 
leaks  sealed  prior  to  each  use. 

1926.1 101(g)(5)(iv)(B)(3;  Loose  or  damaged  ACM  adjacent  to  the  box  shall 
be  wrapped  and  sealed  in  two  layers  of  6  mil  plastic  prior  to  the  job.  or 
otherwise  made  intact  prior  to  the  job. 
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1 926. 1101  (g)(5)(iv)(B)(4;  A  HEPA  filtration  system  shall  be  used  to  main- 
tain pressure  barrier  in  box. 

1926.1 101(g)(5)(v)  Water  Spray  Process  System.  A  water  spray  process 
system  may  be  used  for  removal  of  ACM  and  PACM  from  cold  line  pip- 
ing if.  employees  carrying  out  such  process  have  completed  a  40-hour 
separate  training  course  in  its  use.  in  addition  to  training  required  for 
employees  performing  Class  I  work.  The  system  shall  meet  the  following 
specifications  and  shall  be  performed  by  employees  using  the  following 
work  practices. 

1926.1 101(g)(5)(w)(A)  Specifications: 

1926.11 01  (g)(5)(v)(A)(f;  Piping  shall  be  surrounded  on  3  sides  by 
rigid  framing. 

1926.11 01  (g){5)[v){A)(2)  A  360°  water  spray,  delivered  through  nozzles 
supplied  by  a  high  pressure  separate  water  line,  shall  be  formed  around 
the  piping. 

1 926. 1101  (g)(5)(v)( A){3)  The  spray  shall  collide  to  form  a  fine  aerosol  which 
provides  a  liquid  barrier  between  workers  and  the  ACM  and  PACM. 

1 926. 1101  (g)(5)(v)(B)  Work  Practices: 

1926.1 101(g)(5)(v)(B)flJ  The  system  shall  be  run  for  at  least  10  minutes 
before  removal  begins. 

1926.1 101(g)(5)(v)(B)f2J  All  removal  shall  take  place  within  the  water 
barrier. 

1926.11 01  (g)(5)(v)(B)(3;  The  system  shall  be  operated  by  at  least  three 
persons,  one  of  whom  shall  not  perform  removal,  but  shall  check  equip- 
ment, and  ensure  proper  operation  of  the  system. 

1 926.1 1 01  (g)(5)(v)(B)W  After  removal,  the  ACM  and  PACM  shall  be  bagged 
while  still  inside  the  water  barrier. 

1926.11 01  (g)(5)(vi)  A  small  walk-in  enclosure  which  accommodates  no 
more  than  two  persons  (mini-enclosure)  may  be  used  if  the  disturbance  or 
removal  can  be  completely  contained  by  the  enclosure  with  the  following 
specifications  and  work  practices. 

1 926.1 1 01  (g)(5)(vi)(A)  Specifications: 

1926.1 101(g)(5)(vi)(A)(fJ  The  fabricated  or  job-made  enclosure  shall  be 
constructed  of  6  mil  plastic  or  equivalent: 

1 926.1 1 01  (g)(5)(vi)(A)f2J  The  enclosure  shall  be  placed  under  negative  pres- 
sure by  means  of  a  HEPA  filtered  vacuum  or  similar  ventilation  unit: 

1926.1 101(g)(5)(vi)(B)  Work  practices: 

1926.1 101  (g)(5)(vi)(B)(1,)  Before  use,  the  mini-enclosure  shall  be  inspected 
for  leaks  and  smoke-tested  to  detect  breaches,  and  any  breaches  sealed. 

1926.11 01  (g)(5)(vi)(B)('2)  Before  reuse,  the  interior  shall  be  completely 
washed  with  amended  water  and  HEPA-vacuumed. 

1926.1 1 01  (g)(5)(vi)(B)(3j  During  use,  air  movement  shall  be  directed  away 
from  the  employee's  breathing  zone  within  the  mini-enclosure. 

1926.1101(g)(6)  Alternative  control  methods  for  Class  I  work.  Class  I 
work  may  be  performed  using  a  control  method  which  is  not  referenced 
in  paragraph  (g)(5)  of  this  section,  or  which  modifies  a  control  method 
referenced  in  paragraph  (g)(5)of  this  section,  if  the  following  provisions 
are  complied  with: 

1 926. 1101  (g)(6)(i)  The  control  method  shall  enclose,  contain  or  isolate  the 
processes  or  source  of  airborne  asbestos  dust,  or  otherwise  capture  or 
redirect  such  dust  before  it  enters  the  breathing  zone  of  employees. 

1926.11 01  (g)(6)(ii)  A  certified  industrial  hygienist  or  licensed  professional 
engineer  who  is  also  qualified  as  a  project  designer  as  defined  in  paragraph 
(b)  of  this  section,  shall  evaluate  the  work  area,  the  projected  work  practices 
and  the  engineering  controls  and  shall  certify  in  writing  that  the  planned 
control  method  is  adequate  to  reduce  direct  and  indirect  employee  exposure 
to  below  the  PELs  under  worst-case  conditions  of  use.  and  that  the  planned 
control  method  will  prevent  asbestos  contamination  outside  the  regulated 
area,  as  measured  by  clearance  sampling  which  meets  the  requirements  of 
EPA's  Asbestos  in  Schools  rule  issued  under  AHERA,  or  perimeter  monitoring 
which  meets  the  criteria  in  paragraph  (g)(4)(ii)(B)  of  this  section. 

1926.11 01  (g)(6)(ii)(A)  Where  the  TSI  or  surfacing  material  to  be 
removed  is  25  linear  or  10  square  feet  or  less,  the  evaluation 
required  in  paragraph  (g)(6)  of  this  section  may  be  performed  by  a  "com- 
petent person",  and  may  omit  consideration  of  perimeter  or  clearance 
monitoring  otherwise  required. 


1 926. 1101  (g)(6)(ii)(B)  The  evaluation  of  employee  exposure  required  in  para- 
graph (g)(6)  of  this  section,  shall  include  and  be  based  on  sampling  and  ana- 
lytical data  representing  employee  exposure  during  the  use  of  such  method 
under  worst-case  conditions  and  by  employees  whose  training  and  experience 
are  equivalent  to  employees  who  are  to  perform  the  current  job. 

1926.1 101(g)(6)(iii)  Before  work  which  involves  the  removal  of  more  than 
25  linear  or  10  square  feet  of  thermal  system  insulation  or  surfacing  ma- 
terial is  begun  using  an  alternative  method  which  has  been  the  subject 
of  a  paragraph  (g)(6)  of  this  section  required  evaluation  and  certification, 
the  employer  shall  send  a  copy  of  such  evaluation  and  certification  to 
the  national  office  of  OSHA,  Office  of  Technical  Support,  Room  N3653, 
200  Constitution  Avenue.  NW,  Washington,  DC  20210.  The  submission 
shall  not  constitute  approval  by  OSHA. 

1926.1101(g)(7)  Work  Practices  and  Engineering  Controls  for  Class 
II  work. 

1926.1 101(g)(7)(i)  All  Class  II  work  shall  be  supervised  by  a  competent 
person  as  defined  in  paragraph  (b)  of  this  section. 

1926.1 101(g)(7)(ii)  For  all  indoor  Class  II  jobs,  where  the  employer  has 
not  produced  a  negative  exposure  assessment  pursuant  to  paragraph 
(f)(2)(iii)  of  this  section,  or  where  during  the  job.  changed  conditions  in- 
dicate there  may  be  exposure  above  the  PEL  or  where  the  employer  does 
not  remove  the  ACM  in  a  substantially  intact  state,  the  employer  shall 
use  one  of  the  following  methods  to  ensure  that  airborne  asbestos  does 
not  migrate  from  the  regulated  area: 

1926.11 01  (g)(7)(ii)(A)  Critical  barriers  shall  be  placed  over  all  openings 
to  the  regulated  area;  or, 

1926.11 01  (g)(7)(ii)(B)  The  employer  shall  use  another  barrier  or  isola- 
tion method  which  prevents  the  migration  of  airborne  asbestos  from  the 
regulated  area,  as  verified  by  perimeter  area  monitoring  or  clearance 
monitoring  which  meets  the  criteria  set  out  in  paragraph  (g)(4)(ii)(B)  of 
this  section. 

1926.1 101(g)(7)(ii)(C)  Impermeable  dropcloths  shall  be  placed  on  surfaces 
beneath  all  removal  activity; 

1 926.1 101(g)(7)(iii)  IReserved], 

1926.1 101(g)(7)(iv)  All  Class  II  asbestos  work  shall  be  performed  using 
the  work  practices  and  requirements  set  out  above  in  paragraph  (g)(1)  (i) 
through  (g)(l)(iii)  of  this  section. 

1926.1101(g)(8)  Additional  Controls  Jor  Class  II  work.  Class  II  asbestos 
work  shall  also  be  performed  by  complying  with  the  work  practices  and 
controls  designated  for  each  type  of  asbestos  work  to  be  performed,  set  out 
in  this  paragraph.  Where  more  than  one  control  method  may  be  used  for 
a  type  of  asbestos  work,  the  employer  may  choose  one  or  a  combination  of 
designated  control  methods.  Class  II  work  also  may  be  performed  using  a 
method  allowed  for  Class  I  work,  except  that  glove  bags  and  glove  boxes 
are  allowed  if  they  fully  enclose  the  Class  II  material  to  be  removed. 

1 926. 1101  (g)(8)(i)  For  removing  vinyl  and  asphalt  flooring  materials  which 
contain  ACM  or  for  which  in  buildings  constructed  no  later  than  1980. 
the  employer  has  not  verified  the  absence  of  ACM  pursuant  to  paragraph 
(g)(8)(i)(I)  of  this  section.  The  employer  shall  ensure  that  employees  comply 
with  the  following  work  practices  and  that  employees  are  trained  in  these 
practices  pursuant  to  paragraph  (k)(9): 

1926.1 101  (g)(8)(i)(A)  Flooring  or  its  backing  shall  not  be  sanded. 

1 926.1 101  (g)(8)(i)(B)  Vacuums  equipped  with  HEPA  filter,  disposable  dust 
bag.  and  metal  floor  tool  (no  brush)  shall  be  used  to  clean  floors. 

1 926. 1 1 01  (g)(8)(i)(C)  Resilient  sheeting  shall  be  removed  by  cutting  with 
wetting  of  the  snip  point  and  wetting  during  delamination.  Rip-up  of 
resilient  sheet  floor  material  is  prohibited. 

1926.1 101(g)(8)(i)(D)  All  scraping  of  residual  adhesive  and/or  backing 
shall  be  performed  using  wet  methods. 

1926.1 101  (g)(8)(i)(E)  Dry  sweeping  is  prohibited. 

1926.1 101(g)(8)(i)(F)  Mechanical  chipping  is  prohibited  unless  performed 
in  a  negative  pressure  enclosure  which  meets  the  requirements  of  para- 
graph (g)(5)(i)  of  this  section. 

1926.1 101(g)(8)(i)(G)  Tiles  shall  be  removed  intact,  unless  the  employer 
demonstrates  that  intact  removal  is  not  possible. 

1926.11 01  (g)(8)(i)(H)  When  tiles  are  heated  and  can  be  removed  intact, 
wetting  may  be  omitted. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


1926.1  ioi(g)(8)(i)(i)  Realltenl  flooring  material  In  hiding  .issue  lated  m.is 

Hi    and  I'.ii  iking  shall  I'i    .issiiiihiI  ic>  In-  asbestos  containing  unless  .hi 

iiniiisiii.il  hyglenlsi  determine*  thai  11  la  aabeatoa  free  using  recogniced 
anal) ni  •'' to  hnlouee. 

1926.1101(g)(8)(H)  i  lal  which  contalna  ACM  the 

employe!  shall  ensure  thai  the-  following  work  prai  hi  ea  are  inllowed: 

1926.1  ioi(g)(8)(H)(A)  Roofing  in.iic-ri.il  shall  be  removed  In  an  Intact  state 
in  the  extent  feasible 

1926.1  ioi(g)(8)(ii)(B)  Wc-i  methods  shall  be  used  to  remove  roofing  materials 
that  are  not  Intact,  or  that  will  be  rendered  not  Intact  during  removal,  unless 

such  wel  iiic-llinils  are  DO!  feasible  or  will  create  sale-t\  hazards 

1926.1  ioi(g)(8)(ii)(C)  cutting  machines  sh.iii  in-  continuously  misted  dur- 
ing use.  unless  a  competent  person  determines  that  misting  substantially 

decreases  worker  safety. 

1926.1 101(g)(8)(ii)(D)  When  removing  I >i nil  up  rnuls  with  asbestos-con- 
taining roofing  felts  and  an  aggregate  surface  using  a  power  roof  cutter, 
all  dust  resulting  from  the  cutting  operation  shall  be  collected  by  a  HEPA 
dust  collector,  or  shall  he-  HEPA  vacuumed  by  vacuuming  along  the  i  iii 
line.  When  removing  built  up  roofs  with  asbestos-containing  roofing  felts 
and  a  smooth  surface  using  a  power  roof  cutter,  the  dust  resulting  from 
the-  cutting  operation  shall  be  collected  cither  by  a  HEPA  dust  collector 
or  HEPA  vacuuming  along  the  cut  line,  or  by  gently  sweeping  and  then 
carefully  and  completely  wiping  up  the  still-wet  dust  and  debris  left  along 
the  cut  line.  The  dust  and  debris  shall  be  immediately  bagged  or  placed  in 
covered  containers. 

1926.1 101(g)(8)(ii)(E)  Asbestos-containing  material  that  has  been  removed 
from  a  roof  shall  not  be  dropped  or  thrown  to  the  ground.  Unless  the  mate- 
rial is  carried  or  passed  to  the  ground  by  hand,  it  shall  be  lowered  to  the 
ground  via  covered,  dust-tight  chute,  crane  or  hoist: 

1926.1101(g)(8)(ii)(E)('f;  Any  ACM  that  Is  not  intact  shall  be  lowered  to  the 
ground  as  soon  as  is  practicable,  but  in  any  event  no  later  than  the  end  of 
the  work  shift.  While  the  material  remains  on  the  roof  it  shall  either  be  kept 
wet.  placed  in  an  impermeable  waste  bag.  or  wrapped  in  plastic  sheeting. 

1926.1 101(g)(8)(ii)(E)f2;  Intact  ACM  shall  be  lowered  to  the  ground  as  soon 
as  is  practicable,  but  in  any  event  no  later  than  the  end  of  the  work  shift. 

1926.1 101(g)(8)(ii)(F)  Upon  being  lowered,  unwrapped  material  shall  be 
transferred  to  a  closed  receptacle  in  such  manner  so  as  to  preclude  the 
dispersion  of  dust. 

1926.1 101(g)(8)(ii)(G)  Roof  level  heating  and  ventilation  air  intake  sources 
shall  be  isolated  or  the  ventilation  system  shall  be  shut  down. 

1926.1 101  (g)(8)(ii)(H)  Notwithstanding  any  other  provision  of  this  section, 
removal  or  repair  of  sections  of  intact  roofing  less  than  25  square  feet  in 
area  does  not  require  use  of  wet  methods  or  HEPA  vacuuming  as  long  as 
manual  methods  which  do  not  render  the  material  non-intact  are  used  to 
remove  the  material  and  no  \isible  dust  is  created  by  the  removal  method 
used.  In  determining  whether  a  job  involves  less  than  25  square  feet,  the 
employer  shall  include  all  removal  and  repair  work  performed  on  the  same 
roof  on  the  same  day. 

1926.1 101  (g)(8)(iii)  When  removing  cemenutious  asbestos-containing  siding 
and  shingles  or  transite  panels  containing  ACM  on  building  exteriors  (other 
than  roofs,  where  paragraph  (g)(8)(ii)  of  this  section  applies)  the  employer 
shall  ensure  that  the  following  work  practices  are  followed: 

1926.1 101(g)(8)(iii)(A)  Cutting,  abrading  or  breaking  siding,  shingles, 
or  transite  panels,  shall  be  prohibited  unless  the  employer  can  demon- 
strate that  methods  less  likely  to  result  in  asbestos  fiber  release  cannot 
be  used. 

1 926.1 1 01  (g)(8)(iii)(B)  Each  panel  or  shingle  shall  be  sprayed  with  amended 
water  prior  to  removal. 

1926.1101(g)(8)(iii)(C)  Unwrapped  or  unbagged  panels  or  shingles  shall  be 
immediately  lowered  to  the  ground  via  covered  dust-tight  chute,  crane  or 
hoist,  or  placed  in  an  impervious  waste  bag  or  wrapped  in  plastic  sheeting 
and  lowered  to  the  ground  no  later  than  the  end  of  the  work  shift. 

1926.1 101  (g)(8)(iii)(D)  Nails  shall  be  cut  with  flat,  sharp  instruments. 

1926.1 101  (g)(8)(iv)  When  removing  gaskets  containing  ACM,  the  employer 
shall  ensure  that  the  following  work  practices  are  followed: 

1926.11 01  (g)(8)(iv)(A)  If  a  gasket  is  visibly  deteriorated  and  unlikely  to  be 
removed  intact,  removal  shall  be  undertaken  within  a  glovebag  as  described 
in  paragraph  (g)(5)(a)  of  this  section. 


1926.1  ioi(g)(8)(iv)(B)  [Reserved). 

1926.1  ioi(g)(8)(iv)(C)  The-  g;iske-t  shall  be  Immediately  plai  ed  In  ■  eiw 
peis.ii  container 

1926.1 101  (g)(8)(iv)(D)  Any  scraping  to  remove  residue  must  be  pel 

lul  llliel    we-l 

1926.11 01  (g)(8)(v)  When  performing  any  Othei  <  l.iss  ll  removal  of  ashes 

ins  containing  material  bn  whli  h  specific  >  ontrol*  have  m>i  been  listed  in 
paragraph  (g)(nnivi  iai  through  (D)  of  this  section,  the  employa  shall  ensure 

Ih.il  I  Ik-  following  work  pr.ee  lie  e-s  are  <  -(implied  with. 

1926.1 101(g)(8)(v)(A)  Hie-  material  sh. ill  lx-  thoroughly  we  tie-d  with  amended 
water  prior  to  and  during  lis  removal. 

1926.1 101(g)(8)(v)(B)The  material  shall  be  removed  In  an  Intact  slate-  unless 
the  employer  demonstrates  that  Intact  removal  is  not  possible, 

1926.1 101(g)(8)(v)(C)  Cutting,  abrading  or  breaking  the  material  shall  be 
prohibited  unless  the  employer  can  demonstrate  that  methods  less  likely 
in  result  in  asbestos  fiber  release  .ire  not  feasible. 

1926.11 01  (g)(8)(v)(D)  Asbestos-containing  material  removed,  shall  be  Im- 
mediately bagged  or  wrapped,  or  kept  wetted  until  transferred  to  a  closed 
receptacle,  no  later  than  the  end  of  the  work  shift. 

1926.1 101(g)(8)(vi)  Alternative  Work  Practices  and  Controls.  Instead  of  the 
work  practices  and  controls  listed  in  paragraph  (g)(8)  (i)  through  (v)  of  this 
section,  the  employer  may  use  different  or  modified  engineering  and  work 
practice  controls  If  the  following  provisions  are  complied  with. 

1 926. 1 1 01  (g)(8)(vi)(A)  The  employer  shall  demonstrate  by  data  representing  em- 
ployee exposure  during  the  use  of  such  method  under  conditions  which  closely 
resemble  the  conditions  under  which  the  method  is  to  be  used,  that  employee 
exposure  will  not  exceed  the  PELs  under  any  anticipated  circumstances. 

1 926. 1101  (g)(8)(vi)(B)  A  competent  person  shall  evaluate  the  work  area,  the 
projected  work  practices  and  the  engineering  controls,  and  shall  certify  in 
writing,  that  the  different  or  modified  controls  are  adequate  to  reduce  direct 
and  indirect  employee  exposure  to  below  the  PELs  under  all  expected  condi- 
tions of  use  and  that  the  method  meets  the  requirements  of  this  standard. 
The  evaluation  shall  include  and  be  based  on  data  representing  employee 
exposure  during  the  use  of  such  method  under  conditions  which  closely 
resemble  the  conditions  under  which  the  method  is  to  be  used  for  the  cur- 
rent job.  and  by  employees  whose  training  and  experience  are  equivalent 
to  employees  who  are  to  perform  the  current  job. 

1926.1 101(g)(9)  Work  Practices  and  Engineering  Controls  for  Class  III  as- 
bestos work.  Class  III  asbestos  work  shall  be  conducted  using  engineering 
and  work  practice  controls  which  minimize  the  exposure  to  employees 
performing  the  asbestos  work  and  to  bystander  employees. 

1926.1 101(g)(9)(i)  The  work  shall  be  performed  using  wet  methods. 

1926.1 101(g)(9)(ii)Tothe  extent  feasible,  the  work  shall  be  performed  using 
local  exhaust  ventilation. 

1926.11 01  (g)(9)(iii)  Where  the  disturbance  involves  drilling,  cutting, 
abrading,  sanding,  chipping,  breaking,  or  sawing  of  thermal  system 
insulation  or  surfacing  material,  the  employer  shall  use  impermeable 
dropcloths.  and  shall  isolate  the  operation  using  mini-enclosures  or 
glove  bag  systems  pursuant  to  paragraph  (g)(5)  of  this  section  or  another 
isolation  method. 

1926.1101(g)(9)(iv)  Where  the  employer  does  not  produce  a  "negative  ex- 
posure assessment"  for  a  job.  or  where  monitoring  results  show  the  PEL 
has  been  exceeded,  the  employer  shall  contain  the  area  using  impermeable 
dropcloths  and  plastic  barriers  or  their  equivalent,  or  shall  isolate  the  op- 
eration using  a  control  system  listed  in  and  in  compliance  with  paragraph 
(g)(5)  of  this  section. 

1926.11 01  (g)(9)(v)  Employees  performing  Class  III  jobs,  which  involve  the 
disturbance  of  thermal  system  insulation  or  surfacing  material,  or  where 
the  employer  does  not  produce  a  "negative  exposure  assessment"  or  where 
monitoring  results  show  a  PEL  has  been  exceeded,  shall  wear  respirators 
which  are  selected,  used  and  fitted  pursuant  to  provisions  of  paragraph 
(h)  of  this  section. 

1926.1 101  (g)(10)  Class  TV  asbestos  work.  Class  IV  asbestos  jobs  shall  be 
conducted  by  employees  trained  pursuant  to  the  asbestos  awareness  train- 
ing program  set  out  in  paragraph  (k)(9)  of  this  section.  In  addition,  all  Class 
[V  jobs  shall  be  conducted  in  conformity  with  the  requirements  set  out  in 
paragraph  (g)(1)  of  this  section,  mandating  wet  methods.  HEPA  vacuums, 
and  prompt  clean  up  of  debris  containing  ACM  or  PACM. 
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1926.11 01  (g)(lO)(i)  Employees  cleaning  up  debris  and  waste  in  a  regu- 
lated area  where  respirators  are  required  shall  wear  respirators  which 
are  selected,  used  and  fitted  pursuant  to  provisions  of  paragraph  (h)  of 
this  section. 

1926.1 101(g)(10)(ii)  Employers  of  employees  who  clean  up  waste  and 
debris  in.  and  employers  in  control  of.  areas  where  friable  thermal  system 
insulation  or  surfacing  material  is  accessible,  shall  assume  that  such 
waste  and  debris  contain  asbestos. 

1926.11 01  (g)(11)  Alternative  methods  of  compliance  for  installation, 
removal,  repair,  and  maintenance  of  certain  roofing  and  pipeline  coating 
materials.  Notwithstanding  any  other  provision  of  this  section,  an  employer 
who  complies  with  all  provisions  of  this  paragraph  (g)(l  1)  when  install- 
ing, removing,  repairing,  or  maintaining  intact  pipeline  asphaltic  wrap, 
or  roof  flashings  which  contain  asbestos  fibers  encapsulated  or  coated  by 
bituminous  or  resinous  compounds  shall  be  deemed  to  be  in  compliance 
with  this  section.  If  an  employer  does  not  comply  with  all  provisions  of 
this  paragraph  (g)(l  1)  or  if  during  the  course  of  the  job  the  material  does 
not  remain  intact,  the  provisions  of  paragraph  (g)(8)  of  this  section  apply 
instead  of  this  paragraph  (g)(ll). 

1 926.1 1 01  (g)(1 1  )(i)  Before  work  begins  and  as  needed  during  the  job,  a  com- 
petent person  who  is  capable  of  identifying  asbestos  hazards  in  the  work- 
place and  selecting  the  appropriate  control  strategy  for  asbestos  exposure, 
and  who  has  the  authority  to  take  prompt  corrective  measures  to  eliminate 
such  hazards,  shall  conduct  an  inspection  of  the  worksite  and  determine 
that  the  roofing  material  is  intact  and  will  likely  remain  intact. 

1926.1 101(g)(1 1)(ii)  All  employees  performing  work  covered  by  this 
paragraph  (g)(l  1)  shall  be  trained  in  a  training  program  that  meets  the 
requirements  of  paragraph  (k)(9)(viii)  of  this  section. 

1926.1 101  (g)(1 1)(iii)  The  material  shall  not  be  sanded,  abraded,  or 
ground.  Manual  methods  which  do  not  render  the  material  non-intact 
shall  be  used. 

1926.1 101(g)(11)(iv)  Material  that  has  been  removed  from  a  roof  shall 
not  be  dropped  or  thrown  to  the  ground.  Unless  the  material  is  carried 
or  passed  to  the  ground  by  hand,  it  shall  be  lowered  to  the  ground  via 
covered,  dust-tight  chute,  crane  or  hoist.  All  such  material  shall  be  re- 
moved from  the  roof  as  soon  as  is  practicable,  but  in  any  event  no  later 
than  the  end  of  the  work  shift. 

1926.1101(g)(11)(v)  Where  roofing  products  which  have  been  labeled 
as  containing  asbestos  pursuant  to  paragraph  (k)(8)  of  this  section  are 
installed  on  non-residential  roofs  during  operations  covered  by  this  para- 
graph (g)(l  1),  the  employer  shall  notify  the  building  owner  of  the  presence 
and  location  of  such  materials  no  later  than  the  end  of  the  job. 

1926.1 101  (g)(1 1)(vi)  All  removal  or  disturbance  of  pipeline  asphaltic  wrap 
shall  be  performed  using  wet  methods. 

1926.1101(h)  Respiratory  protection.  (1)  General.  For  employees  who 
use  respirators  required  by  this  section,  the  employer  must  provide  respi- 
rators that  comply  with  the  requirements  of  this  paragraph.  Respirators 
must  be  used  during: 

1926.11 01  (h)(1)(i)  Class  I  asbestos  work. 

1926.1 101(h)(1)(H)  Class  II  asbestos  work  when  ACM  is  not  removed  in 
a  substantially  intact  state. 

1926.11 01  (h)(1)(iii)  Class  II  and  III  asbestos  work  that  is  not  performed 
using  wet  methods,  except  for  removal  of  ACM  from  sloped  roofs  when  a 
negative-exposure  assessment  has  been  conducted  and  ACM  is  removed 
in  an  intact  state. 

1926.11 01  (h)(1)(iv)  Class  II  and  III  asbestos  work  for  which  a  negative- 
exposure  assessment  has  not  been  conducted. 

1926.1 101(h)(1)(v)  Class  III  asbestos  work  when  TSI  or  surfacing  ACM 
or  PACM  is  being  disturbed. 

1926.1 101(h)(1)(vi)  Class  IV  asbestos  work  performed  within  regulated 
areas  where  employees  who  are  performing  other  work  are  required  to 
use  respirators. 

1926.1 101(h)(1)(vij)  Work  operations  covered  by  this  section  for  which 
employees  are  exposed  above  the  TWA  or  excursion  limit. 

1926.11 01  (h)(1)(viii)  Emergencies. 

1 926.1 1 01  (h)(2)  Respirator  program,  (i)  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910.134(b) 
through  (d)  (except  (d)(l)(iii)),  and  (f)  through  (m). 


1926.1 101(h)(2)(ii)  No  employee  shall  be  assigned  to  asbestos  work  that 
requires  respirator  use  if.  based  on  their  most  recent  medical  examination, 
the  examining  physician  determines  that  the  employee  will  be  unable  to 
function  normally  while  using  a  respirator,  or  that  the  safety  or  health  of 
the  employee  or  other  employees  will  be  impaired  by  the  employee's  res- 
pirator use.  Such  employees  must  be  assigned  to  another  job  or  given  the 
opportunity  to  transfer  to  a  different  position  that  they  can  perform.  If  such 
a  transfer  position  is  available,  it  must  be  with  the  same  employer,  in  the 
same  geographical  area,  and  with  the  same  seniority,  status,  rate  of  pay. 
and  other  job  benefits  the  employee  had  just  prior  to  such  transfer. 

1926.1101(h)(3)  Respirator  selection,  (i)  The  employer  must  select  the 
appropriate  respirator  from  Table  1  of  this  section. 

TABLE  1— RESPIRATORY  PROTECTION 
FOR  ASBESTOS  FIBERS 


Airborne  concentrations 

of  asbestos  or  conditions  of  use 


Required  respirator 


Not  in  excess  of  1  f/cc  (10  x  PEI 
or  otherwise  as  required 
independent  of  exposure 
pursuant  to  paragraph 
(h)(2)(ivl  of  this  section. 

Not  in  excess  of  5  f/cc  (50  x  PEL) 


Not  In  excess  of  10  f/cc  (100  x  PEL) 


Not  in  excess  of  100  f/cc 
(1.000  x  PEL)  or  unknown 
concentration. 

Greater  than  100  f/cc  (1.000  x  PEL) 
or  unknown  concentration. 


Half-mask  air  purifying  respirator 
other  than  a  disposable  respirator, 
equipped  with  high  efficiency  filters. 


Full  facepiece  air-purifying  respirator 
equipped  with  high  efficiency  filters. 

Any  powered  air-purifying  respirator 
equipped  with  high  efficiency  filters 
or  any  supplied  air  respirator 
operated  in  continuous  flow  mode. 

Full  facepiece  supplied  air  respirator 
operated  in  pressure  demand  mode. 

Full  facepiece  supplied  air  respirator 
operated  in  pressure  demand  mode, 
equipped  with  an  auxiliary  positive 
pressure  self-contained  breathing 
apparatus. 


NOTE: 

a.  Respirators  assigned  for  high  environmental  concentrations  may  be  used  at  lower 
concentrations,  or  when  required  respirator  use  is  independent  of  concentration. 

b.  A  high  efficiency  filter  means  a  filter  that  is  at  least  99.97  percent  efficient  against 
mono-dispersed  particles  of  0.3  micrometers  in  diameter  or  larger. 

1 926. 1 1 0 1  (h)(3)(H)  The  employer  must  provide  an  employee  with  a  tight-fit- 
ting, powered  air-purifying  respirator  instead  of  a  negative-pressure  respi- 
rator from  Table  1  when  the  employee  chooses  to  use  this  type  of  respirator 
and  such  a  respirator  will  provide  adequate  protection  to  the  employee. 

1926.1 101  (h)(3)(iii)  The  employer  must  provide  a  half-mask 
air-purifying  respirator,  other  than  a  disposable  respirator, 
that  is  equipped  with  high-efficiency  filters  when  the  employee  performs: 

1926.1 101(h)(3)(iii)(A)  Class  II  and  III  asbestos  work  and  a  negative-ex- 
posure assessment  has  not  been  conducted  by  the  employer. 

1 926.1 1 01  (h)(3)(iii)(B)  Class  III  asbestos  work  when  TSI  or  surfacing  ACM 
or  PACM  is  being  disturbed. 

1926.1101(h)(3)(iv)  In  addition  to  the  above  selection  criteria,  when  em- 
ployees are  in  a  regulated  area  where  Class  I  work  is  being  performed, 
a  negative  exposure  assessment  of  the  area  has  not  been  produced,  and 
the  exposure  assessment  of  the  area  indicates  the  exposure  level  will 
not  exceed  1  f/cc  as  an  8-hour  time  weighted  average,  employers  must 
provide  the  employees  with  one  of  the  following  respirators: 
1926.11 01  (h)(3)(iv)(A)  A  tight  fitting  powered  air-purifying  respirator 
equipped  with  high  efficiency  filters: 

1926.1 101(h)(3)(iv)(B)  A  full  facepiece  supplied-air  respirator  operated  in 
the  pressure-demand  mode  equipped  with  HEPA  egress  cartridges;  or 

1926.1 101  (h)(3)(iv)(C)  A  full  facepiece  supplied-air  respirator  operated  in 
the  pressure-demand  mode  equipped  with  an  auxiliary  positive  pressure 
self-contained  breathing  apparatus.  A  full  facepiece  supplied-air  respira- 
tor operated  in  the  pressure-demand  mode  equipped  with  an  auxiliary 
positive  pressure  self-contained  breathing  apparatus  must  be  provided 
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Subpart  Z— Toxic  and  Hazardous  Substances 


under  such  condition!  when  the  i  ismenl  indli  etea  exposure 

levels  above  i  f/cc  m  an  N  bom  time  weighted  aw 

1820.1 101(1)  Protective  clothing— (1)  General   the  employe!  si  1. 1 II  pi 

■  (i 1 1 1 1  the  'I-.,  ol  protei  dve  clothing,  such  aa  coverall*  n  atmllsj  whole 

body  i  lothlng,  in. ui  coverings,  gloves,  and  t""i  coverings  fin  any  emp 
expoaed  to  airborne  concentrations  of  asbestos  that  exceed  the  IWA  and/or 
excursion  limll  prescribed  in  paragraph  (c)  ol  this  section,  or  foi  whli  i>  i 
i.  iquln  'i  in  gativc  exposure  assessment  is  not  produced,  or  fin  an)  employe) 
performing  Class  I  operations  which  involve  the  removal  of  over  26  Uneai 

oi    In  square  feet  of  TSI  or  sin  lacing  A(  M  and  PACM. 

1926.1101(I)(2)  Laundering,  (D  The  employe]  sh.iii  en  sun-  thai  laundering 
of  contaminated  clothing  is  done  so  as  to  prevent  the  release  ol  airborne 

asbestos  In  excess  of  the  TWA  or  excursion  limit  prescribed  In  paragraph 

iii  hi  iiiis  ted  urn 

1926.1 101(i)(2)(ii)  Any  employer  who  gives  contaminated  clothing  to  an- 
other person  for  laundering  shall  Inform  such  person  of  the  requirement 
In  paragraph  (l)(2)(l)  of  this  section  to  effectively  prevent  the  release  of 
airborne  asbestos  In  excess  of  the  TWA  and  excursion  limit  prescribed  In 
paragraph  (c)  of  this  section. 

1926.1101(i)(3)  Contaminated  clothing.  Contaminated  clothing  shall  be 
transported  In  sealed  impermeable  bags,  or  other  closed.  Impermeable  eon- 
i. uneis.  and  be  labeled  In  accordance  with  paragraph  (k)  of  this  section. 

1926.1101(0(4)  Inspection  of  protective  clothing,  (i)  The  competent  person 
shall  examine  worksuits  worn  by  employees  at  least  once  per  workshlft  for 
rips  or  tears  that  may  occur  during  performance  of  work. 

1926.1 101(i)(4)(ii)  When  rips  or  tears  are  detected  while  an  employee  is 
working,  rips  and  tears  shall  be  immediately  mended,  or  the  worksult  shall 
be  immediately  replaced. 

1926.1101(j)  Hygiene  facilities  and  practices  for  employees.  (1)  Re- 
quirements for  employees  performing  Class  I  asbestos  jobs  involving  over 
25  linear  or  10  square  feet  of  TSI  or  surfacing  ACM  and  PACM. 

1926.1 101(j)(1)(i)  Decontamination  areas.  The  employer  shall  establish  a 
decontamination  area  that  is  adjacent  and  connected  to  the  regulated  area 
for  the  decontamination  of  such  employees.  The  decontamination  area  shall 
consist  of  an  equipment  room,  shower  area,  and  clean  room  in  series.  The 
employer  shall  ensure  that  employees  enter  and  exit  the  regulated  area 
through  the  decontamination  area. 

1926.1 101(j)(1)(i)(A)  Equipment  room.  The  equipment  room  shall  be  supplied 
with  impermeable,  labeled  bags  and  containers  for  the  containment  and 
disposal  of  contaminated  protective  equipment. 

1926.11 01  (j)(1)(i)(B)  Shower  area.  Shower  facilities  shall  be  provided  which 
comply  with  29  CFR  1910.141  (d)(3).  unless  the  employer  can  demonstrate  that 
they  are  not  feasible.  The  showers  shall  be  adjacent  both  to  the  equipment  room 
and  the  clean  room,  unless  the  employer  can  demonstrate  that  this  location 
is  not  feasible.  Where  the  employer  can  demonstrate  that  it  is  not  feasible  to 
locate  the  shower  between  the  equipment  room  and  the  clean  room,  or  where 
the  work  is  performed  outdoors,  the  employers  shall  ensure  that  employees: 

1926.1 101(j)(1)(i)(B)(J|  Remove  asbestos  contamination  from  their  worksuits 
in  the  equipment  room  using  a  HEPA  vacuum  before  proceeding  to  a  shower 
that  is  not  adjacent  to  the  work  area;  or 

1926.1101(j)(1)(i)(B)f2J  Remove  their  contaminated  worksuits  in  the  equip- 
ment room,  then  don  clean  worksuits.  and  proceed  to  a  shower  that  is  not 
adjacent  to  the  work  area. 

1926.1 101(j)(1)(i)(C)  Clean  change  room.  The  clean  room  shall  be  equipped 
with  a  locker  or  appropriate  storage  container  for  each  employee's  use.  When 
the  employer  can  demonstrate  that  it  is  not  feasible  to  provide  a  clean  change 
area  adjacent  to  the  work  area  or  where  the  work  is  performed  outdoors,  the 
employer  may  permit  employees  engaged  in  Class  I  asbestos  jobs  to  clean 
their  protective  clothing  with  a  portable  HEPA-equipped  vacuum  before  such 
employees  leave  the  regulated  area.  Following  showering,  such  employees 
however  must  then  change  into  street  clothing  in  clean  change  areas  provided 
by  the  employer  which  otherwise  meet  the  requirements  of  this  section. 

1926.1 101(j)(1)(ii)  Decontamination  area  entry  procedures.  The  employer 
shall  ensure  that  employees: 

1926.1 101(j)(1)(ii)(A)  Enter  the  decontamination  area  through  the 
clean  room: 

1926.1 101(j)(1)(ii)(B)  Remove  and  deposit  street  clothing  within  a  locker 
provided  for  their  use;  and 


1926.1 101  (j)(i)(ii)(C)  I'm  on  protei  1 1-. ■  i  lothtng  and  reaptrataty  protei  nun 
before  lew  Ing  the  clean  room. 

1926.11 01  (j)(1)(il)(D)  Helore  entering  the  regulated  area.  I  he  employer  shall 

ensure  thai  employees  pass  through  the  equtpmenl  room 

1926.1 101  (j)(1  )(lll)  Decontamination  area  exit  procedures.  The  employer 

shall  ensure  thai 

1926.1 101(J)(1)(HO(A)  Before  leaving  the  regulated  area,  employees  shall 
remove  all  gross  contamination  and  debris  from  their  protective  clothing. 

1926.1 101(J)(1)(iii)(B)  Employees  shall  remove  theb  protei  live  clothing  In 
the  equipment  room  and  deposit  the  clothing  In  labeled  Impermeable  bags 
"i  containers, 

1926.1 101(J)(1)(iii)(C)  Employees  shall  not  remove  their  respirators  in  the 
equipment  room. 

1926.1101(j)(1)(!N)(D)  Employees  shall  shower  prior  to  entering  the 
clean  room. 

1926.1 101  (j)(1)(iii)(E)  After  showering,  employees  shall  enter  the  clean  room 
before  changing  Into  street  clothes. 

1926.1 101  (J)(1)(iv)  Lunch  Areas.  Whenever  food  or  beverages  are  consumed 
at  the  worksite  where  employees  are  performing  Class  l  asbestos  work,  the 
employer  shall  provide  lunch  areas  In  which  the  airborne  concentrations  of 
asbestos  are  below  the  permissible  exposure  limit  and/or  excursion  limit. 

1926.1 101(j)(2)  Requirements  for  Class  I  work  involving  less  than  25  linear 
or  10  square  feet  of  TSI  or  surfacing  ACM  and  PACM,  and  for  Class  II  and 
Class  III  asbestos  work  operations  where  exposures  exceed  a  PEL  or  where 
there  is  no  negative  exposure  assessment  produced  before  the  operation. 

1926.1 101(j)(2)(i)  The  employer  shall  establish  an  equipment  room  or  area 
that  is  adjacent  to  the  regulated  area  for  the  decontamination  of  employees 
and  their  equipment  which  is  contaminated  with  asbestos  which  shall 
consist  of  an  area  covered  by  a  impermeable  drop  cloth  on  the  floor  or 
horizontal  working  surface. 

1926.1 101(j)(2)(ii)  The  area  must  be  of  sufficient  size  as  to  accommodate 
cleaning  of  equipment  and  removing  personal  protective  equipment 
without  spreading  contamination  beyond  the  area  (as  determined  by 
visible  accumulations). 

1926.1 101(j)(2)(iii)  Work  clothing  must  be  cleaned  with  a  HEPA  vacuum 
before  it  is  removed. 

1 926.1 1 01  (j)(2)(iv)  All  equipment  and  surfaces  of  containers  filled  with  ACM 
must  be  cleaned  prior  to  removing  them  from  the  equipment  room  or  area. 

1 926. 1 1 0 1  (J)(2)(v)  The  employer  shall  ensure  that  employees  enter  and  exit 
the  regulated  area  through  the  equipment  room  or  area. 

1926.11 01  (j)(3)  Requirements  for  Class  IV  work.  Employers  shall  ensure 
that  employees  performing  Class  IV  work  within  a  regulated  area  comply 
with  the  hygiene  practice  required  of  employees  performing  work  which  has 
a  higher  classificaUon  within  that  regulated  area.  Otherwise  employers  of 
employees  cleaning  up  debris  and  material  which  is  TSI  or  surfacing  ACM 
or  identified  as  PACM  shall  provide  decontamination  facilities  for  such 
employees  which  are  required  by  paragraph  (j)(2)  of  this  section. 

1 926. 1 1 01  (j)(4)  Smoking  in  work  areas.  The  employer  shall  ensure  that  em- 
ployees do  not  smoke  in  work  areas  where  they  are  occupationally  exposed 
to  asbestos  because  of  activities  in  that  work  area. 

1926.1101(k)  Communication  of  hazards.  (1)  This  section  applies  to  the 
communication  of  information  concerning  asbestos  hazards  in  construction 
activities  to  facilitate  compliance  with  this  standard.  Most  asbestos-related 
construction  activities  involve  previously  installed  building  materials.  Building 
owners  often  are  the  only  and/or  best  sources  of  information  concerning  them. 
Therefore,  they,  along  with  employers  of  potentially  exposed  employees,  are 
assigned  specific  information  conveying  and  retention  duties  under  this  sec- 
tion. Installed  Asbestos  Containing  Building  Material.  Employers  and  building 
owners  shall  identify  TSI  and  sprayed  or  troweled  on  surfacing  materials  in 
buildings  as  asbestos-containing,  unless  they  determine  in  compliance  with 
paragraph  (k)(5)  of  this  section  that  the  material  is  not  asbestos-containing. 
Asphalt  and  vinyl  flooring  material  installed  no  later  than  1980  must  also  be 
considered  as  asbestos  containing  unless  the  employer,  pursuant  to  paragraph 
(g)(8)(i)(I)  of  this  section  determines  that  it  is  not  asbestos-containing.  If  the 
employer/building  owner  has  actual  knowledge,  or  should  have  known  through 
the  exercise  of  due  diligence,  that  other  materials  are  asbestos-containing,  they 
too  must  be  treated  as  such.  When  communicating  information  to  employees 
pursuant  to  this  standard,  owners  and  employers  shall  identify  "PACM"  as 
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ACM.  Additional  requirements  relating  to  communication  of  asbestos  work 
on  multi-employer  worksites  are  set  out  in  paragraph  (d)  of  this  section. 

1926.11 01  (k)(2)  Duties  of  building  and  facility  owners,  (i)  Before  work 
subject  to  this  standard  is  begun,  building  and  facility  owners  shall 
determine  the  presence,  location,  and  quantity  of  ACM  and/or  PACM  at 
the  work  site  pursuant  to  paragraph  (k)(l)  of  this  section,  (ii)  Building 
and/or  facility  owners  shall  notify  the  following  persons  of  the  presence, 
location  and  quantity  of  ACM  or  PACM.  at  the  work  sites  in  their  buildings 
and  facilities.  Notification  either  shall  be  in  writing,  or  shall  consist  of 
a  personal  communication  between  the  owner  and  the  person  to  whom 
notification  must  be  given  or  their  authorized  representatives: 

1 926.1 101  (k)(2)(ii)(A)  Prospective  employers  applying  or  bidding  for  work 
whose  employees  reasonably  can  be  expected  to  work  in  or  adjacent  to 
areas  containing  such  material; 

1 926.1 1 01  (k)(2)(ii)(B)  Employees  of  the  owner  who  will  work  in  or  adjacent 
to  areas  containing  such  material: 

1926.11 01  (k)(2)(ii)(C)  On  multi-employer  worksites,  all  employers  of 
employees  who  will  be  performing  work  within  or  adjacent  to  areas  con- 
taining such  materials; 

1926. 11 01  (k)(2)(ii)(D)  Tenants  who  will  occupy  areas  containing  such 
material. 

1926.11 01  (k)(3)  Duties  of  employers  whose  employees  perform  work 
subject  to  this  standard  in  or  adjacent  to  areas  containing  ACM  and 
PACM.  Building/facility  owners  whose  employees  perform  such  work 
shall  comply  with  these  provisions  to  the  extent  applicable. 

1926.1 101(k)(3)(i)  Before  work  in  areas  containing  ACM  and  PACM  is  be- 
gun; employers  shall  identify  the  presence,  location,  and  quantity  of  ACM. 
and/or  PACM  therein  pursuant  to  paragraph  (k)(l)  of  this  section. 

1926.1 101(k)(3)(ii)  Before  work  under  this  standard  is  performed  em- 
ployers of  employees  who  will  perform  such  work  shall  inform  the  following 
persons  of  the  location  and  quantity  of  ACM  and/or  PACM  present  in  the 
area  and  the  precautions  to  be  taken  to  insure  that  airborne  asbestos  is 
confined  to  the  area. 

1926.1 101  (k)(3)(ii)(A)  Owners  of  the  building/facility: 

1 926.1 1 01  (k)(3)(ii)(B)  Employees  who  will  perform  such  work  and  employers 
of  employees  who  work  and/or  will  be  working  in  adjacent  areas. 

1926.1 101  (k)(3)(iii)  Within  10  days  of  the  completion  of  such  work,  the 
employer  whose  employees  have  performed  work  subject  to  this  standard, 
shall  inform  the  building/facility  owner  and  employers  of  employees  who 
will  be  working  in  the  area  of  the  current  location  and  quantity  of  PACM 
and/or  ACM  remaining  in  the  area  and  final  monitoring  results,  if  any. 

1926.11 01  (k)(4)  In  addition  to  the  above  requirements,  all  employers 
who  discover  ACM  and/or  PACM  on  a  worksite  shall  convey  information 
concerning  the  presence,  location  and  quantity  of  such  newly  discovered 
ACM  and/or  PACM  to  the  owner  and  to  other  employers  of  employees 
working  at  the  work  site,  within  24  hours  of  the  discovery. 

1926.11 01  (k)(5)  Criteria  to  rebut  the  designation  of  installed  material 
as  PACM.  (i)  At  any  time,  an  employer  and/or  building  owner  may 
demonstrate,  for  purposes  of  this  standard,  that  PACM  does  not  con- 
tain asbestos.  Building  owners  and/or  employers  are  not  required  to 
communicate  information  about  the  presence  of  building  material  for 
which  such  a  demonstration  pursuant  to  the  requirements  of  paragraph 
(k)(5)(ii)  of  this  section  has  been  made.  However,  in  all  such  cases,  the 
information,  data  and  analysis  supporting  the  determination  that  PACM 
does  not  contain  asbestos,  shall  be  retained  pursuant  to  paragraph  (n) 
of  this  section. 

1 926. 1101  (k)(5)(ii)  An  employer  or  owner  may  demonstrate  that  PACM  does 
not  contain  more  than  1%  asbestos  by  the  following:  (A]  Having  a  completed 
inspection  conducted  pursuant  to  the  requirements  of  AHERA  (40  CFR  Part 
763,  subpart  E)  which  demonstrates  that  the  material  is  not  ACM:  or 

1926.11 01  (k)(5)(ii)(B)  Performing  tests  of  the  material  containing  PACM 
which  demonstrate  that  no  ACM  is  present  in  the  material.  Such  tests 
shall  include  analysis  of  bulk  samples  collected  in  the  manner  described 
in  40  CFR  763.86.  The  tests,  evaluation  and  sample  collection  shall  be 
conducted  by  an  accredited  inspector  or  by  a  CIH.  Analysis  of  samples 
shall  be  performed  by  persons  or  laboratories  with  proficiency  demon- 
strated by  current  successful  participation  in  a  nationally  recognized 
testing  program  such  as  the  National  Voluntary  Laboratory  Accreditation 


Program  (NVLAP)  or  the  National  Institute  for  Standards  and  Technology 
(NIST)  or  the  Round  Robin  for  bulk  samples  administered  by  the  American 
Industrial  Hygiene  Association  (A1HA)  or  an  equivalent  nationally-recog- 
nized round  robin  testing  program. 

1 926.1 1 01  (k)(5)(iii)  The  employer  and/or  building  owner  may  demonstrate 
that  flooring  material  including  associated  mastic  and  backing  does  not 
contain  asbestos,  by  a  determination  of  an  industrial  hygienist  based  upon 
recognized  analytical  techniques  showing  that  the  material  is  not  ACM. 

1926.11 01  (k)(6)  At  the  entrance  to  mechanical  rooms/areas  in  which 
employees  reasonably  can  be  expected  to  enter  and  which  contain  ACM 
and/or  PACM,  the  building  owner  shall  post  signs  which  identify  the 
material  which  is  present,  its  location,  and  appropriate  work  practices 
which,  if  followed,  will  ensure  that  ACM  and/or  PACM  will  not  be  dis- 
turbed. The  employer  shall  ensure,  to  the  extent  feasible,  that  employees 
who  come  in  contact  with  these  signs  can  comprehend  them.  Means  to 
ensure  employee  comprehension  may  include  the  use  of  foreign  languages, 
pictographs,  graphics,  and  awareness  training. 

1926.11 01  (k)(7)  Signs,  (i)  Warning  signs  that  demarcate  the  regulated 
area  shall  be  provided  and  displayed  at  each  location  where  a  regulated 
area  is  required  to  be  established  by  paragraph  (e)  of  this  section.  Signs 
shall  be  posted  at  such  a  distance  from  such  a  location  that  an  employee 
may  read  the  signs  and  take  necessary  protective  steps  before  entering 
the  area  marked  by  the  signs. 

1926.11 01  (k)(7)(ii)(A)  The  warning  signs  required  by  paragraph  (k)(7)  of 
this  section  shall  bear  the  following  information: 

DANGER 


CANCER  AND  LUNG  DISEASE  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

1926.1 101(k)(7)(ii)(B)  In  addition,  where  the  use  of  respirators  and  pro- 
tective clothing  is  required  in  the  regulated  area  under  this  section,  the 
warning  signs  shall  include  the  following: 

RESPIRATORS  AND  PROTECTIVE  CLOTHING 
ARE  REQUIRED  IN  THIS  AREA 

1926.1 101(k)(7)(iii)  The  employer  shall  ensure  that  employees  working 
in  and  contiguous  to  regulated  areas  comprehend  the  warning  signs 
required  to  be  posted  by  paragraph  (k)(7)(i)  of  this  section.  Means  to  en- 
sure employee  comprehension  may  include  the  use  of  foreign  languages, 
pictographs  and  graphics. 

1 926. 1101  (k)(8)  Labels,  (i)  Labels  shall  be  affixed  to  all  products  containing 
asbestos  and  to  all  containers  containing  such  products,  including  waste 
containers.  Where  feasible,  installed  asbestos  products  shall  contain  a 
visible  label. 

1926.11 01  (k)(8)(ii)  Labels  shall  be  printed  in  large,  bold  letters  on  a 
contrasting  background. 

1926.1 101  (k)(8)(iii)  Labels  shall  be  used  in  accordance  with  the  require- 
ments of  29  CFR  1910.1200(f)  of  OSHA's  Hazard  Communication  stan- 
dard, and  shall  contain  the  following  information: 

DANGER 
CONTAINS  ASBESTOS 


AVOID  CREATING  DUST 
CANCER  AND  LUNG 
DISEASE  HAZARD 
1 926.1 101(k)(8)(iv)  (Reserved]. 

1926.1 101  (k)(8)(v)  Labels  shall  contain  a  warning  statement  against 
breathing  asbestos  fibers. 

1926.11 01  (k)(8)(vi)  The  provisions  for  labels  required  by  paragraphs 
(k)(8)(i)  through  (k)(8)(iii)  of  this  section  do  not  apply  where: 

1926.1 101(k)(8)(vi)(A)  Asbestos  fibers  have  been  modified  by  a  bonding 
agent,  coating,  binder,  or  other  material,  provided  that  the  manufacturer 
can  demonstrate  that,  during  any  reasonably  foreseeable  use,  handling, 
storage,  disposal,  processing,  or  transportation,  no  airborne  concen- 
trations of  asbestos  fibers  in  excess  of  the  permissible  exposure  limit 
and/or  excursion  limit  will  be  released,  or 
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1926.1 101(k)(8)(vl}(B)  Asbestos  Is  present  In  I  | I  in  I  I i  ci illations 

less  1 1 i.i 1 1  i  (i  pen  ■  in 

1026.11 01  (k)(8)(vii)  wtiii  i  .i  building  owna  oi  employa  Identifies  previously 
Installed  PAi  Mand/oi  ACM.  labels  or  signs  shall  he  aiiixed  in  posted  .,, 
thai  employees  will  be  notified  c4  whal  materials  contain  PACM  .md/or  acm. 
iiir  employe]  shall  attach  such  labels  in  areas  when  they  wfll  i  ie.uk  i» 

noticed  by  employees  Who  arc  llkch  to  be  exposed,  such  as  .ll  I  he  ml ranee 
to  mechanical  room/areas.  Signs  rc(|iilre<l  by  paragraph  lk)((i|  Ol  this  section 
ma>  be  posted  In  lien  ol  labels  so  long  as  they  contain  information  required 

fbi  labelling.  The  employa  shall  ensure,  to  the  extent  feasible,  thai  employ- 
ees who  come  in  contact  Willi  these  signs  or  labels  can  comprehend  them 
Means  in  insure  employee  comprehension  may  include  the  use  of  foreign 
languages,  plctographs,  graphics,  .mil  awaicncss  tiainlug. 

1926.1 101(k)(9)  Employee  Information  and  Training.  (I)  The  employer  shall, 
at  no  cost  to  the  employee.  Institute  a  training  program  lor  all  employees 
who  are  likely  to  be  exposed  In  excess  of  a  PEL  and  for  all  employees  who 
perform  Class  I  through  IV  asbestos  operations,  and  shall  ensure  their 
participation  In  the  program. 

1 926. 1 1 0 1  (k)(9)(ii)  Training  shall  be  provided  prior  to  or  at  the  time  of  initial 
assignment  and  at  least  annually  thereafter. 

1926.1 101(k)(9)(iii)  Training  for  Class  l  operations  and  for  Class  II  op- 
erations that  require  the  use  of  critical  barriers  (or  equivalent  Isolation 
methods)  and/or  negative  pressure  enclosures  under  this  section  shall  be 
the  equivalent  in  curriculum,  training  method  and  length  to  the  EPA  Model 
Accreditation  Plan  (MAP)  asbestos  abatement  workers  training  (40  CFR  Part 
763.  subpart  E.  Appendix  C). 

1926.1 101(k)(9)(iv)  Training  for  other  Class  II  work. 

1 926.1 1 01  (k)(9)(iv)(A)  For  work  with  asbestos  containing  roofing  materials, 
flooring  materials,  siding  materials,  ceiling  tiles,  or  transite  panels,  training 
shall  include  at  a  minimum  all  the  elements  included  In  paragraph  (k)(9)(vlii) 
of  this  section  and  in  addition,  the  specific  work  practices  and  engineering 
controls  set  forth  in  paragraph  (g)  of  this  section  which  specifically  relate 
to  that  category.  Such  course  shall  include  "hands-on"  training  and  shall 
take  at  least  8  hours. 

1926.11 01  (k)(9)(iv)(B)  An  employee  who  works  with  more  than  one  of  the 
categories  of  material  specified  in  paragraph  (k)(9)(iv)(A)  of  this  section 
shall  receive  training  in  the  work  practices  applicable  to  each  category  of 
material  that  the  employee  removes  and  each  removal  method  that  the 
employee  uses. 

1926.11 01  (k)(9)(iv)(C)  For  Class  II  operations  not  involving  the  categories 
of  material  specified  in  paragraph  (k)(9)(iv)(A)  of  this  section,  training  shall 
be  provided  which  shall  include  at  a  minimum  all  the  elements  included 
in  paragraph  (k)(9)(\iii)  of  this  section  and  in  addition,  the  specific  work 
practices  and  engineering  controls  set  forth  in  paragraph  (g)  of  this  section 
which  specifically  relate  to  the  category  of  material  being  removed,  and 
shall  include  "hands-on"  training  in  the  work  practices  applicable  to  each 
category  of  material  that  the  employee  removes  and  each  removal  method 
that  the  employee  uses. 

1926.1 101  (k)(9)(v)  Training  for  Class  III  employees  shall  be  consistent  with 
EPA  requirements  for  training  of  local  education  agency  maintenance  and 
custodial  staff  as  set  forth  at  40  CFR  763.92(a)(2).  Such  a  course  shall 
also  include  "hands-on"  training  and  shall  take  at  least  16  hours.  Excep- 
tion: For  Class  III  operations  for  which  the  competent  person  determines 
that  the  EPA  curriculum  does  not  adequately  cover  the  training  needed  to 
perform  that  activity,  training  shall  include  as  a  minimum  all  the  elements 
included  in  paragraph  (k)(9)(viii)  of  this  section  and  in  addition,  the  specific 
work  practices  and  engineering  controls  set  forth  in  paragraph  (g)  of  this 
section  which  specifically  relate  to  that  activity,  and  shall  include  "hands- 
on"  training  in  the  work  practices  applicable  to  each  category  of  material 
that  the  employee  disturbs. 

1926.1 1 01  (k)(9)(vi)  Training  for  employees  performing  Class  rv  operations 
shall  be  consistent  with  EPA  requirements  for  training  of  local  education 
agency  maintenance  and  custodial  staff  as  set  forth  at  40  CFR  763.92(a)(1). 
Such  a  course  shall  include  available  information  concerning  the  locations 
of  thermal  system  insulation  and  surfacing  ACM/PACM.  and  asbestos- 
containing  flooring  material,  or  flooring  material  where  the  absence  of  as- 
bestos has  not  yet  been  certified:  and  instruction  in  recognition  of  damage, 
deterioration,  and  delamination  of  asbestos  containing  building  materials. 
Such  course  shall  take  at  least  2  hours. 

1926.1 1 01  (k)(9)(vil)  Training  for  employees  who  are  likely  to  be  exposed  in 
excess  of  the  PEL  and  who  are  not  otherwise  required  to  be  trained  under 


paragraph  (k)(9)(lll)  through  (vt)  ol  ihis  set  boo,  shall  meet  the  requirements 
hi  paragraph  ikiriiMw  ol  this  section 

1926.11  oi  (k)(9)(viii)  The  training  program  shall  bi  TB*]rfr«1  in  a  tiisium 
ih. ii  the  employee  is  able  to  understand  In  addition  to  the  i  ontenl  required 
by  provisions  In  paragraphs  (kiwium  through  (vf)  ol  tins  section,  ihe  em- 
ployei  shall  ensure  thai  eai  h  iui  h  employee  is  informed  ol  the  following: 

1926.1  ioi(k)(9)(viii)(A)  Methods  ol  recognizing  asbestos,  including  the 
requlremenl  In  paragraph  (kiln  oi  this  section  to  presume  thai  certain 
building  materials  contain  asbestos: 

1926.1 101  (k)(9)(viii)(B)  The  health  effects  associated  with  asbestos  exposure: 

1926.1 1 01  (k)(9)(vhi)(C)  The  relationship  between  smoking  and  asbestos  In 
produi  Ing  lung  cancer; 

1926.1 1 01  (k)(9)(viii)(D)  The  nature  of  operations  that  could  result  In  exposure 
to  asbestos,  the  Importance  of  necessary  protective  controls  to  minimize  expo- 
sure Including,  as  applicable,  engineering  controls,  work  practices,  respirators, 
housekeeping  procedures,  hygiene  facilities,  protective  clothing,  decontami- 
nation procedures,  emergency  procedures,  and  waste  disposal  procedures,  and 
any  necessary  Instruction  In  the  use  of  these  controls  and  procedures;  where 
Class  III  and  IV  work  will  be  or  Is  performed,  the  contents  of  EPA  20T-2003. 
"Managing  Asbestos  In-Place"  July  1990  or  Its  equivalent  In  content; 

1926.1 101(k)(9)(viii)(E)  The  purpose,  proper  use.  fitting  Instructions,  and 
limitations  of  respirators  as  required  by  29  CFR  1910. 134: 

1926.1 101  (k)(9)(viii)(F)  The  appropriate  work  practices  for  performing  the 
asbestos  Job; 

1926.1 101(k)(9)(viii)(G)  Medical  surveillance  program  requirements; 

1 926.1 1 01  (k)(9)(viii)(H)  The  content  of  this  standard  Including  appendices; 

1926. 11 01  (k)(9)(viii)(l)  The  names,  addresses  and  phone  numbers  of  public 
health  organizations  which  provide  information,  materials  and/or  conduct 
programs  concerning  smoking  cessation.  The  employer  may  distribute  the 
list  of  such  organizations  contained  in  Appendix  J  to  this  section,  to  comply 
with  this  requirement:  and 

1 926.1 1 01  (k)(9)(viii)(J)  The  requirements  for  posting  signs  and  affixing  labels 
and  the  meaning  of  the  required  legends  for  such  signs  and  labels. 

1926.1 101(k)(10)  Access  to  training  materials,  (i)  The  employer  shall  make 
readily  available  to  affected  employees  without  cost,  written  materials  relating 
to  the  employee  training  program,  including  a  copy  of  this  regulation. 

1926.1 101(k)(10)(ii)  The  employer  shall  provide  to  the  Assistant  Secretary 
and  the  Director,  upon  request,  all  information  and  training  materials  relat- 
ing to  the  employee  information  and  training  program. 

1926.11 01  (k)(10)(iii)  The  employer  shall  inform  all  employees  concerning  the 
availability  of  self-help  smoking  cessation  program  material.  Upon  employee  re- 
quest, the  employer  shall  distribute  such  material,  consisting  of  NTH  Publication 
No.  89-1647.  or  equivalent  self-help  material,  which  is  approved  or  published 
by  a  public  health  organization  listed  in  Appendix  J  to  this  section. 

1926.1101(1)  Housekeeping — (1)  Vacuuming.  Where  vacuuming  methods 
are  selected.  HEPA  filtered  vacuuming  equipment  must  be  used.  The  equip- 
ment shall  be  used  and  emptied  in  a  manner  that  minimizes  the  reentry  of 
asbestos  into  the  workplace. 

1926.1 101  (l)(2)  Waste  disposal  Asbestos  waste,  scrap,  debris,  bags,  con- 
tainers, equipment,  and  contaminated  clothing  consigned  for  disposal  shall 
be  collected  and  disposed  of  in  sealed,  labeled,  impermeable  bags  or  other 
closed.  labeled,  impermeable  containers  except  In  roofing  operations,  where 
the  procedures  specified  in  paragraph  (g)(8)(ii)  of  this  section  apply. 

1926.11 01  (f)(3)  Care  of asbestos-containing  flooring  material,  (i)  All  vinyl  and 
asphalt  flooring  material  shall  be  maintained  in  accordance  with  this  para- 
graph unless  the  building/ facility  owner  demonstrates,  pursuant  to  para- 
graph (g)(8)(i)(I)  of  this  section  that  the  flooring  does  not  contain  asbestos. 

1926.11 01  (l)(3)(ii)  Sanding  of  flooring  material  is  prohibited. 

1926.11 01  (l)(3)(iii)  Stripping  of  finishes  shall  be  conducted  using  low  abra- 
sion pads  at  speeds  lower  than  300  rpm  and  wet  methods. 

1926.11 01  (l)(3)(iv)  Burnishing  or  dry  buffing  may  be  performed  only  on 
flooring  which  has  sufficient  finish  so  that  the  pad  cannot  contact  the 
flooring  material. 

1926.1 101(l)(4)  Waste  and  debris  and  accompanying  dust  in  an  area  con- 
taining accessible  thermal  system  insulation  or  surfacing  ACM/PACM  or 
visibly  deteriorated  ACM: 
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1 926.1 1 01  (l)(4)(i)  Shall  not  be  dusted  or  swept  dry.  or  vacuumed  without 
using  a  HEPA  filter: 

1926.11 01  (l)(4)(ii)  Shall  be  promptly  cleaned  up  and  disposed  of  in  leak 
tight  containers. 

1926.1101  (m)  Medical  surveillance.  ( 1 )  General — (i)  Employees  covered. 
(A)  The  employer  shall  institute  a  medical  surveillance  program  for  all 
employees  who  for  a  combined  total  of  30  or  more  days  per  year  are  en- 
gaged in  Class  I,  II  and  III  work  or  are  exposed  at  or  above  a  permissible 
exposure  limit.  For  purposes  of  this  paragraph,  any  day  in  which  a  worker 
engages  in  Class  II  or  Class  III  operations  or  a  combination  thereof  on 
intact  material  for  one  hour  or  less  (taking  into  account  the  entire  time 
spent  on  the  removal  operation,  including  cleanup)  and.  while  doing  so. 
adheres  fully  to  the  work  practices  specified  in  this  standard,  shall  not 
be  counted. 

1 926.1 1 01  (m)(1  )(i)(B)  For  employees  otherwise  required  by  this  standard 
to  wear  a  negative  pressure  respirator,  employers  shall  ensure  employees 
are  physically  able  to  perform  the  work  and  use  the  equipment.  This 
determination  shall  be  made  under  the  supervision  of  a  physician. 

1926.1 101(m)(1)(ii)  Examination.  (A)  The  employer  shall  ensure  that  all 
medical  examinations  and  procedures  are  performed  by  or  under  the 
supervision  of  a  licensed  physician,  and  are  provided  at  no  cost  to  the 
employee  and  at  a  reasonable  time  and  place. 

1926.1 101(m)(1)(ii)(B)  Persons  other  than  such  licensed  physicians  who 
administer  the  pulmonary  function  testing  required  by  this  section  shall 
complete  a  training  course  in  spirometry  sponsored  by  an  appropriate 
academic  or  professional  institution. 

1926.1 101(m)(2)  Medical  examinations  and  consultations,  (i)  Frequency. 
The  employer  shall  make  available  medical  examinations  and  consul- 
tations to  each  employee  covered  under  paragraph  (m)(l)(i)  of  this  section 
on  the  following  schedules: 

1 926. 1 1 0 1  (m)(2)(i)(  A)  Prior  to  assignment  of  the  employee  to  an  area  where 
negative-pressure  respirators  are  worn; 

1926.11 01  (m)(2)(i)(B)  When  the  employee  is  assigned  to  an  area  where 
exposure  to  asbestos  may  be  at  or  above  the  permissible  exposure  limit 
for  30  or  more  days  per  year,  or  engage  in  Class  I.  II.  or  III  work  for  a 
combined  total  of  30  or  more  days  per  year,  a  medical  examination  must 
be  given  within  10  working  days  following  the  thirtieth  day  of  exposure: 

1926.1 101(m)(2)(i)(C)  And  at  least  annually  thereafter. 

1926.1 101  (m)(2)(i)(D)  If  the  examining  physician  determines  that  any  of 
the  examinations  should  be  provided  more  frequently  than  specified,  the 
employer  shall  provide  such  examinations  to  affected  employees  at  the 
frequencies  specified  by  the  physician. 

1 926. 1101  (m)(2)(i)(E)  Exception:  No  medical  examination  is  required  of  any 
employee  if  adequate  records  show  that  the  employee  has  been  examined 
in  accordance  with  this  paragraph  within  the  past  1-year  period. 

1926.1 101  (m)(2)(ii)  Content  Medical  examinations  made  available  pursuant 
to  paragraphs  (m)(2)(i)(A)  through  (m)(2)(i)(C)  of  this  section  shall  include: 

1926.1  l01(m)(2)(ii)(A)  A  medical  and  work  history  with  special  emphasis 
directed  to  the  pulmonary,  cardiovascular,  and  gastrointestinal  systems. 

1926.1 101(m)(2)(ii)(B)  On  initial  examination,  the  standardized  question- 
naire contained  in  Part  1  of  Appendix  D  to  this  section,  and,  on  annual 
examination,  the  abbreviated  standardized  questionnaire  contained  in 
Part  2  of  Appendix  D  to  this  section. 

1926.1 101(m)(2)(ii)(C)  A  physical  examination  directed  to  the  pulmonary 
and  gastrointestinal  systems,  including  a  chest  roentgenogram  to  be 
administered  at  the  discretion  of  the  physician,  and  pulmonary  function 
tests  of  forced  vital  capacity  (FVC)  and  forced  expiratory  volume  at  one 
second  (FEV(l)).  Interpretation  and  classification  of  chest  shall  be  con- 
ducted in  accordance  with  Appendix  E  to  this  section. 

1 926.1 1 01  (m)(2)(ii)(D)  Any  other  examinations  or  tests  deemed  necessary 
by  the  examining  physician. 

1926.1 101  (m)(3)  Information  provided  to  the  physician.  The  employer  shall 
provide  the  following  information  to  the  examining  physician: 

1926.1 101  (m)(3)(i)  A  copy  of  this  standard  and  Appendices  D,  E,  and  I 
to  this  section; 

1926.1 101  (m)(3)(ii)  A  description  of  the  affected  employee's  duties  as  they 
relate  to  the  employee's  exposure; 


1926.1 101  (m)(3)(iii)  The  employee's  representative  exposure  level  or 
anticipated  exposure  level; 

1 926. 11 01  (m)(3)(iv)  A  description  of  any  personal  protective  and  respi- 
ratory equipment  used  or  to  be  used;  and 

1926.11 01  (m)(3)(v)  Information  from  previous  medical  examinations 
of  the  affected  employee  that  is  not  otherwise  available  to  the  exam- 
ining physician. 

1926.11 01  (m)(4)  Physician's  written  opinion  (i)  The  employer  shall  obtain 
a  written  opinion  from  the  examining  physician.  This  written  opinion  shall 
contain  the  results  of  the  medical  examination  and  shall  include: 

1926.1 101  (m)(4)(i)(A)  The  physician's  opinion  as  to  whether  the 
employee  has  any  detected  medical  conditions  that  would  place  the 
employee  at  an  increased  risk  of  material  health  impairment  from 
exposure  to  asbestos; 

1926.1101  (m)(4)(i)(B)  Any  recommended  limitations  on  the  employee  or 
on  the  use  of  personal  protective  equipment  such  as  respirators;  and 

1 926.1 1 01  (m)(4)(i)(C)  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  of  any 
medical  conditions  that  may  result  from  asbestos  exposure. 

1 926. 1 101  (m)(4)(i)(D)  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  increased  risk  of  lung  cancer  attributable  to 
the  combined  effect  of  smoking  and  asbestos  exposure. 

1926.11 01  (m)(4)(ii)  The  employer  shall  instruct  the  physician  not  to 
reveal  in  the  written  opinion  given  to  the  employer  specific  findings  or 
diagnoses  unrelated  to  occupational  exposure  to  asbestos. 

1926.1 101  (m)(4)(iii)  The  employer  shall  provide  a  copy  of  the  physi- 
cian's written  opinion  to  the  affected  employee  within  30  days  from 
its  receipt. 

1926.1 101(n)  Recordkeeping.  (1)  Objective  data  relied  on  pursuant 
to  paragraph  (f)  to  this  section. 

1926.1 101  (n)(1)(i)  Where  the  employer  has  relied  on  objective  data  that 
demonstrates  that  products  made  from  or  containing  asbestos  or  the 
activity  involving  such  products  or  material  are  not  capable  of  releas- 
ing fibers  of  asbestos  in  concentrations  at  or  above  the  permissible 
exposure  limit  and/or  excursion  limit  under  the  expected  conditions  of 
processing,  use.  or  handling  to  satisfy  the  requirements  of  paragraph 
(f),  the  employer  shall  establish  and  maintain  an  accurate  record  of 
objective  data  reasonably  relied  upon  in  support  of  the  exemption. 

1926.1 101  (n)(1)(ii)  The  record  shall  include  at  least  the  following 
information: 

1926.1 101(n)(1)(ii)(A)  The  product  qualifying  for  exemption; 

1926.1 1 01  (n)(1)(ii)(B)  The  source  of  the  objective  data; 

1926.1 101{n)(1)(ii)(C)  The  testing  protocol,  results  of  testing,  and/or 
analysis  of  the  material  for  the  release  of  asbestos; 

1926.1 101(n)(1)(ii)(D)  A  description  of  the  operation  exempted  and  how 
the  data  support  the  exemption;  and 

1926.1 101  (n)(1)(ii)(E)  Other  data  relevant  to  the  operations,  materials, 
processing,  or  employee  exposures  covered  by  the  exemption. 

1926.1 101(n)(1)(iii)  The  employer  shall  maintain  this  record  for  the 
duration  of  the  employer's  reliance  upon  such  objective  data. 

1926.1 101(n)(2)  Exposure  measurements,  (i)  The  employer  shall  keep 
an  accurate  record  of  all  measurements  taken  to  monitor  employee 
exposure  to  asbestos  as  prescribed  in  paragraph  (f)  of  this  section. 

NOTE:  The  employer  may  utilize  the  services  of  competent  organiz- 
ations such  as  industry  trade  associations  and  employee  associations 
to  maintain  the  records  required  by  this  section. 

1926.1 101(n)(2)(ii)  This  record  shall  include  at  least  the  following 

information: 

1926.1 101(n)(2)(ii)(A)  The  date  of  measurement; 

1926.1 101(n)(2)(ii)(B)  The  operation  involving  exposure  to  asbestos 

that  is  being  monitored; 

1926.1 101(n)(2)(ii)(C)  Sampling  and  analytical  methods  used  and 
evidence  of  their  accuracy; 

1926.1101(n)(2)(ii)(D)  Number,  duration,  and  results  of  samples  taken; 
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1926.1 101(n)(2)(il)(E)  Type  ol  protl  worn.  II  .ins      , r ,-1 

1026.1  ioi(n)(2)(ii)(F)  N.nin .  so,  i.ii  mi  nniv  number,  .mil  exposure  ol  the 

employee*  whose  exposures  arc  represented. 

1926.1  ioi(n)(2)(iii)  Tiie  employe]  shaD  maintain  ihis  record  foi  at 
tbirtj  130]  years,  In  at  eordance  with  29  I  FR  1910.30. 
1926.1101(d)(3)  Medical  Miiiviiiiini,'  (o  Hie  employe!  shall  establish  and 
maintain  .u\  .K<  i  mile  record  for  each  employee  subjei  I  to  medical  survetllani  e 

b)  paragraph  (m)  ol  I  his  sei  lion,  In  accordance  with  29  I  T'N  I  9  1 0.20. 

1926.1101(n)(3)(ll)  The  record  shall  Include  .il  Ic.isi  the  following 
Information 

1926.1 101  (n)(3)(ii)(A)  The  name  arid  social  security  number  of  the  employee: 

1026.1 101(n)(3)(ii)(B)  A  copy  ol  I  he  employee's  medical  examination  icsults. 
Including  the  medical  history,  questionnaire  responses,  results  of  any  tests, 
and  physicians  recommendations 

1026.1 101(n)(3)(ii)(C)  Physician's  written  opinions: 

1026.1 101(n)(3)(ii)(D)  Any  employee  medical  complaints  related  to  exposure 
to  asbestos:  and 

1026.11 01  (n)(3)(li)(E)  A  copy  of  the  Information  provided  to  the  physician 
as  required  by  paragraph  (m)  of  Ihis  section. 

1026.1 101(n)(3)(iii)  The  employer  shall  ensure  that  this  record  is  maintained 
for  the  duration  of  employment  plus  thirty  (30)  years,  in  accordance  with 
29CFR  1910.20. 

1026.1 101(n)(4)  Training  records.  The  employer  shall  maintain  all  employee 
training  records  for  one  (1)  year  beyond  the  last  date  of  employment  by 
that  employer. 

1026.11 01  (n)(5)  Data  to  Rebut  PACM.  Where  the  building  owner  and  em- 
ployer have  relied  on  data  to  demonstrate  that  PACM  is  not  asbestos-con- 
taining, such  data  shall  be  maintained  for  as  long  as  they  are  relied  upon 
to  rebut  the  presumption. 

1 026.1 1 01  (n)(6)  Records  of  required  notifications.  Where  the  building  owner  has 
communicated  and  received  information  concerning  the  identification,  location 
and  quantity  of  ACM  and  PACM,  written  records  of  such  notifications  and  their 
content  shall  be  maintained  by  the  building  owner  for  the  duration  of  ownership 
and  shall  be  transferred  to  successive  owners  of  such  buildings /facilities. 

1026.11 01  (n)(7)  Afailobiltty.  (i)  The  employer,  upon  written  request,  shall 
make  all  records  required  to  be  maintained  by  this  section  available  to  the 
Assistant  Secretary  and  the  Director  for  examination  and  copying. 

1026.11 01  (n)(7)(ii)  The  employer,  upon  request,  shall  make  any  exposure 
records  required  by  paragraphs  (f)  and  (n)  of  this  section  available  for  exami- 
nation and  copying  to  affected  employees,  former  employees,  designated 
representatives,  and  the  Assistant  Secretary,  in  accordance  with  29  CFR 
1910.20(a)  through  (e)  and  (g)  through  (i). 

1026.11 01  (n)(7)(iii)  The  employer,  upon  request,  shall  make  employee  med- 
ical records  required  by  paragraphs  (m)  and  (n)  of  this  section  available  for 
examination  and  copying  to  the  subject  employee,  anyone  having  the  specific 
written  consent  of  the  subject  employee,  and  the  Assistant  Secretary,  in 
accordance  with  29  CFR  1910.20. 

1026.1101(n)(8)  Transfer  of  records,  (i)  The  employer  shall  comply  with  the 
requirements  concerning  transfer  of  records  set  forth  in  29  CFR  1910.20(h). 

1 026.1 1 01  (n)(8)(ii)  Whenever  the  employer  ceases  to  do  business  and  there 
is  no  successor  employer  to  receive  and  retain  the  records  for  the  prescribed 
period,  the  employer  shall  notify  the  Director  at  least  90  days  prior  to  dis- 
posal and.  upon  request,  transmit  them  to  the  Director. 

1 026.1 1 01  (o)  Competent  person.  ( 1 )  General.  On  all  construction  worksites 
covered  by  this  standard,  the  employer  shall  designate  a  competent  person, 
having  the  qualifications  and  authorities  for  ensuring  worker  safety  and 
health  required  by  subpart  C.  General  Safety  and  Health  Provisions  for 
Construction  (29  CFR  1926.20  through  1926.32). 

1026.1 101(o)(2)  Required  inspections  by  the  competent  person.  Section 
1926.20(b)(2)  which  requires  health  and  safety  prevention  programs  to 
provide  for  frequent  and  regular  inspections  of  the  job  sites,  materials,  and 
equipment  to  be  made  by  competent  persons,  is  incorporated. 

1026.11 01  (o)(3)  Additional  inspections.  In  addition,  the  competent  person 
shall  make  frequent  and  regular  inspections  of  the  job  sites,  in  order  to  per- 
form the  duties  set  out  below  in  paragraph  (o)(3)(i)  of  this  section.  For  Class  I 
jobs,  on-site  inspections  shall  be  made  at  least  once  during  each  work  shift. 


and  ii  an)  time  at  employee  requ  D,  in.  and  iv  jobs,  on  atte 

Inspections  ahaD  be  made  .it  Intervals  suffii  lenl  to  assess  whethn  i  oi  mIii ions 

nave  i  hanged,  and  ■>!  an)  reasonable  ami  .ii  employee  request 

1926.11 01  (o)(3)(l)  On  all  worksites  when-  employees  .in-  engaged  In  (lass 

I  or  ii  asbestos  work,  the  competent  person  designate  d  In  act  ordain  <■  with 
paragraph  (e)(6)  ol  ihis  section  sh.iii  perform  oi  supervise  the  following 
(linns,  .is  applicable: 

1926.1 101(o)(3)(i)(A)  Set   up  the  regulated  area     enclosure,  or  other 

c  ontainmi  nl 

1026.11 01  (o)(3)(i)(B)  Ensure  (by  on-site  inspection]  the  Integrity  oi  the 

enclost ontalnment; 

1026.11 01  (o)(3)(l)(C)  Set  up  procedures  to  control  entry  to  and  exit  Irom 
the  eni  losure  and/or  area: 

1 926.1 101(o)(3)(i)(D)  Supervise  all  employee  exposure  monitoring  required 
l>\  tins  section  and  ensure  that  It  Is  conducted  as  required  by  paragraph 
(f)  of  this  section; 

1926.1 101(o)(3)(i)(E)  Ensure  that  employees  working  within  the  enclosure 
and/or  using  glove  bags  wear  respirators  and  protective  clothing  as  required 
by  paragraphs  (h)  and  (i)  of  this  section; 

1 026. 1 1 01  (o)(3)(i)(F)  Ensure  through  on-site  supervision,  that  employees  set 
up.  use.  and  remove  engineering  controls,  use  work  practices  and  personal 
protective  equipment  in  compliance  with  all  requirements; 

1926.1 101(o)(3)(i)(G)  Ensure  that  employees  use  the  hygiene  facilities 
and  observe  the  decontamination  procedures  specified  in  paragraph  (j) 
of  this  section; 

1026.11 01  (o)(3)(i)(H)  Ensure  that  through  on-site  inspection,  engineering 
controls  are  functioning  properly  and  employees  are  using  proper  work 
practices:  and. 

1926.1 101(o)(3)(i)(l)  Ensure  that  notification  requirement  in  paragraph  (k) 
of  this  section  are  met. 

1926.1 101(o)(3)(ii)  |Reserved|. 

1926.1 101(o)(4)  Training  Jor  the  competent  person,  (j)  For  Class  I  and  II 
asbestos  work  the  competent  person  shall  be  trained  in  all  aspects  of  as- 
bestos removal  and  handling,  including:  abatement,  installation,  removal 
and  handling:  the  contents  of  this  standard;  the  identification  of  asbestos; 
removal  procedures,  where  appropriate:  and  other  practices  for  reducing 
the  hazard.  Such  training  shall  be  obtained  in  a  comprehensive  course  for 
supervisors  that  meets  the  criteria  of  EPA's  Model  Accreditation  Plan  (40 
CFR  part  763.  subpart  E.  Appendix  C).  such  as  a  course  conducted  by  an 
EPA-approved  or  state-approved  training  provider,  certified  by  EPA  or  a 
state,  or  a  course  equivalent  in  stringency,  content,  and  length. 

1 926. 1 1 01  (o)(4)(ii)  For  Class  III  and  IV  asbestos  work,  the  competent  person 
shall  be  trained  in  aspects  of  asbestos  handling  appropriate  for  the  nature  of 
the  work,  to  include  procedures  for  setting  up  glove  bags  and  mini-enclosures, 
practices  for  reducing  asbestos  exposures,  use  of  wet  methods,  the  contents  of 
this  standard,  and  the  identification  of  asbestos.  Such  training  shall  include 
successful  completion  of  a  course  that  is  consistent  with  EPA  requirements 
for  training  of  local  education  agency  maintenance  and  custodial  staff  as 
set  forth  at  40  CFR  763.92(a)(2).  or  its  equivalent  in  stringency,  content  and 
length.  Competent  persons  for  Class  III  and  IV  work,  may  also  be  trained 
pursuant  to  the  requirements  of  paragraph  (o)(4)(i)  of  this  section. 

1926.1 101(p)  Appendices.  (1)  Appendices  A.  C.  D.  and  E  to  this  sec- 
tion are  incorporated  as  part  of  this  section  and  the  contents  of  these 
appendices  are  mandatory. 

1926.1 101  (p)(2)  Appendices  B,  F.  H,  I.  J.  and  K  to  this  section  are  informa- 
tional and  are  not  intended  to  create  any  additional  obligations  not  otherwise 
imposed  or  to  detract  from  any  existing  obligations. 

1926.1101(q)  Dates.  (1)  This  standard  shall  become  effective  October 
11.  1994. 

1926.1 101(q)(2)  The  provisions  of  29  CFR  1926.58  remain  in  effect  until 
the  start-up  dates  of  the  equivalent  provisions  of  this  standard. 

1926.1 101(q)(3)  Start-up  dates.  All  obligations  of  this  standard  commence 
on  the  effective  date  except  as  follows: 

1 926. 1 1 01  (q)(3)(i)  Methods  of  compliance.  The  engineering  and  work  practice 
controls  required  by  paragraph  (g)  of  this  section  shall  be  implemented  by 
October  1.  1995. 


OSHA  Standards  for  the  Construction  Industry 


353 


1 926.1 1 01  (q)(3)(ii)  Respiratory  protection.  Respiratory  protection  required 
by  paragraph  (h)  of  this  section  shall  be  provided  by  October  1,  1995. 

1926.11 01  (q)(3)(iii)  Hygiene  facilities  and  practices  for  employees.  Hy- 
giene facilities  and  practices  required  by  paragraph  (])  of  this  section 
shall  be  provided  by  October  1,  1995. 

1926.1 101(q)(3)(iv)  Communication  of  hazards.  Identification,  notific- 
ation, labeling  and  sign  posting,  and  training  required  by  paragraph 
(k)  of  this  section  shall  be  provided  by  October  1.  1995. 

1926.11 01  (q)(3)(v)  Housekeeping.  Housekeeping  practices  and  con- 
trols required  by  paragraph  (1)  of  this  section  shall  be  provided  by 
October  1.  1995. 

1926.1 101  (q)(3)(vi)  Medical  surveillance  required  by  paragraph  (m)  of 
this  section  shall  be  provided  by  October  1.  1995. 

1926.1 101(q)(3)(vii)  The  designation  and  training  of  competent  per- 
sons required  by  paragraph  (o)  of  this  section  shall  be  completed  by 
October  1.  1995. 

Appendix  A  to  §1926.1101  — 

OSHA  Reference  Method — Mandatory 

This  mandatory  appendix  specifies  the  procedure  for  analyzing  air 
samples  for  asbestos  and  specifies  quality  control  procedures  that  must 
be  implemented  by  laboratories  performing  the  analysis.  The  sampling 
and  analytical  methods  described  below  represent  the  elements  of  the 
available  monitoring  methods  (such  as  Appendix  B  of  this  regulation, 
the  most  current  version  of  the  OSHA  method  ID- 160.  or  the  most 
current  version  of  the  NIOSH  Method  7400).  All  employers  who  are 
required  to  conduct  air  monitoring  under  paragraph  (f)  of  the  standard 
are  required  to  utilize  analytical  laboratories  that  use  this  procedure, 
or  an  equivalent  method,  for  collecting  and  analyzing  samples. 

Sampling  and  Analytical  Procedure 

1.  The  sampling  medium  for  air  samples  shall  be  mixed  cellulose  ester 
filter  membranes.  These  shall  be  designated  by  the  manufacturer  as 
suitable  for  asbestos  counting.  See  below  for  rejection  of  blanks. 

2.  The  preferred  collection  device  shall  be  the  25-mm  diameter  cassette 
with  an  open-faced  50-mm  electrically  conductive  extension  cowl.  The 
37-mm  cassette  may  be  used  If  necessary  but  only  if  written  justification 
for  the  need  to  use  the  37-mm  filter  cassette  accompanies  the  sample 
results  in  the  employee's  exposure  monitoring  record.  Do  not  reuse  or 
reload  cassettes  for  asbestos  sample  collection. 

3.  An  air  flow  rate  between  0.5  liter/min  and  2.5  liters/min  shall  be 
selected  for  the  25/mm  cassette.  If  the  37-mm  cassette  is  used,  an  air 
flow  rate  between  1  liter/min  and  2.5  liters/min  shall  be  selected. 

4.  Where  possible,  a  sufficient  air  volume  for  each  air  sample  shall  be 
collected  to  yield  between  100  and  1.300  fibers  per  square  millimeter 
on  the  membrane  filter.  If  a  filter  darkens  in  appearance  or  if  loose  dust 
is  seen  on  the  filter,  a  second  sample  shall  be  started. 

5.  Ship  the  samples  in  a  rigid  container  with  sufficient  packing  material 
to  prevent  dislodging  the  collected  fibers.  Packing  materia]  that  has 
a  high  electrostatic  charge  on  its  surface  (e.g..  expanded  polystyrene) 
cannot  be  used  because  such  material  can  cause  loss  of  fibers  to  the 
sides  of  the  cassette. 

6.  Calibrate  each  personal  sampling  pump  before  and  after  use  with 
a  representative  filter  cassette  installed  between  the  pump  and  the 
calibration  devices. 

7.  Personal  samples  shall  be  taken  in  the  "breathing  zone"  of  the  employee 
(i.e..  attached  to  or  near  the  collar  or  lapel  near  the  worker's  face). 

8.  Fiber  counts  shall  be  made  by  positive  phase  contrast  using  a  mi- 
croscope with  an  8  to  10  X  eyepiece  and  a  40  to  45  X  objective  for  a 
total  magnification  of  approximately  400  X  and  a  numerical  aperture 
of  0.65  to  0.75.  The  microscope  shall  also  be  fitted  with  a  green  or 
blue  filter. 

9.  The  microscope  shall  be  fitted  with  a  Walton-Beckett  eyepiece  graticule 
calibrated  for  a  field  diameter  of  100  micrometers  (±2  micrometers). 

10.  The  phase-shift  detection  limit  of  the  microscope  shall  be  about  3  de- 
grees measured  using  the  HSE  phase  shift  test  slide  as  outlined  below. 

a.  Place  the  test  slide  on  the  microscope  stage  and  center  it  under  the 
phase  objective. 


b.  Bring  the  blocks  of  grooved  lines  into  focus. 

NOTE:  The  slide  consists  of  seven  sets  of  grooved  lines  (ca.  20  grooves 
to  each  block)  in  descending  order  of  visibility  from  sets  1  to  7.  seven 
being  the  least  visible.  The  requirements  for  asbestos  counting  are  that 
the  microscope  optics  must  resolve  the  grooved  lines  in  set  3  completely, 
although  they  may  appear  somewhat  faint,  and  that  the  grooved  lines 
in  sets  6  and  7  must  be  invisible.  Sets  4  and  5  must  be  at  least  par- 
tially visible  but  may  vary  slightly  in  visibility  between  microscopes. 
A  microscope  that  fails  to  meet  these  requirements  has  either  too  low 
or  too  high  a  resolution  to  be  used  for  asbestos  counting. 

c.  If  the  image  deteriorates,  clean  and  adjust  the  microscope  optics.  If 
the  problem  persists,  consult  the  microscope  manufacturer. 

1 1.  Each  set  of  samples  taken  will  include  10%  field  blanks  or  a  mini- 
mum of  2  field  blanks.  These  blanks  must  come  from  the  same  lot  as 
the  filters  used  for  sample  collection.  The  field  blank  results  shall  be 
averaged  and  subtracted  from  the  analytical  results  before  reporting. 
A  set  consists  of  any  sample  or  group  of  samples  for  which  an  evalu- 
ation for  this  standard  must  be  made.  Any  samples  represented  by  a 
field  blank  having  a  fiber  count  in  excess  of  the  detection  limit  of  the 
method  being  used  shall  be  rejected. 

12.  The  samples  shall  be  mounted  by  the  acetone/triacetin  method  or 
a  method  with  an  equivalent  index  of  refraction  and  similar  clarity. 

13.  Observe  the  following  counting  rules. 

a.  Count  only  fibers  equal  to  or  longer  than  5  micrometers.  Measure 
the  length  of  curved  fibers  along  the  curve. 

b.  In  the  absence  of  other  information,  count  all  particles  as  asbestos, 
that  have  a  length-to-width  ratio  (aspect  ratio)  of  3:1  or  greater. 

c.  Fibers  lying  entirely  within  the  boundary  of  the  Walton -Beckett 
graticule  field  shall  receive  a  count  of  1 .  Fibers  crossing  the  boundary 
once,  having  one  end  within  the  circle,  shall  receive  the  count  of  one 
half  ( 1  /2).  Do  not  count  any  fiber  that  crosses  the  graticule  boundary 
more  than  once.  Reject  and  do  not  count  any  other  fibers  even  though 
they  may  be  visible  outside  the  graticule  area. 

d.  Count  bundles  of  fibers  as  one  fiber  unless  individual  fibers  can  be 
identified  by  observing  both  ends  of  an  individual  fiber. 

e.  Count  enough  graticule  fields  to  yield  100  fibers.  Count  a  minimum 
of  20  fields;  stop  counting  at  100  fields  regardless  of  fiber  count. 

14.  Blind  recounts  shall  be  conducted  at  the  rate  of  10  percent. 

Quality  Control  Procedures 
1 .  Intralaboratory  program.  Each  laboratory  and/or  each  company  with 
more  than  one  microscopist  counting  slides  shall  establish  a  statisti- 
cally designed  quality  assurance  program  involving  blind  recounts  and 
comparisons  between  microscopists  to  monitor  the  variability  of  count- 
ing by  each  microscopist  and  between  microscopists.  In  a  company  with 
more  than  one  laboratory,  the  program  shall  include  all  laboratories, 
and  shall  also  evaluate  the  laboratory-to-laboratory  variability. 

2a.  Interlaboratory  program.  Each  laboratory  analyzing  asbestos  sam- 
ples for  compliance  determination  shall  implement  an  interlaboratory 
quality  assurance  program  that,  as  a  minimum,  includes  participation 
of  at  least  two  other  independent  laboratories.  Each  laboratory  shall 
participate  in  round  robin  testing  at  least  once  every  6  months  with  at 
least  all  the  other  laboratories  in  its  interlaboratory  quality  assurance 
group.  Each  laboratory  shall  submit  slides  typical  of  its  own  workload 
for  use  in  this  program.  The  round  robin  shall  be  designed  and  results 
analyzed  using  appropriate  statistical  methodology. 

b.  All  laboratories  should  also  participate  in  a  national  sample  testing 
scheme  such  as  the  Proficiency  Analytical  Testing  Program  (PAT),  or 
the  Asbestos  Registry  sponsored  by  the  American  Industrial  Hygiene 
Association  (AIHA). 

3.  All  individuals  performing  asbestos  analysis  must  have  taken  the 
NIOSH  course  for  sampling  and  evaluating  airborne  asbestos  dust  or 
an  equivalent  course. 

4.  When  the  use  of  different  microscopes  contributes  to  differences  be- 
tween counters  and  laboratories,  the  effect  of  the  different  microscope 
shall  be  evaluated  and  the  microscope  shall  be  replaced,  as  necessary. 

5.  Current  results  of  these  quality  assurance  programs  shall  be  posted 
in  each  laboratory  to  keep  the  microscopists  informed. 
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Appendix  B  to  §1926.1101  — 
Sampling  and  Analysis  (Non-Mandatory) 
Matrix  An 

OSHA  Permissible  Exposure  Limits 

i  inn  Weight  0. 1  Ober/cc 

lUtm]  1.0  lil>er/cr 

Collet  Hon  Pitx  edure 

a  known  volume  "i  .in  is  drawn  iIm<>iil:Ii  .i  25  mm  dbunetei  i  iiswIU  <  ordaining 
.i  mixed  cellulose  eater  Biter  [tie  cassette  must  i«  equipped  with  an  electrically 
conductive  SO  mm  extension  cowl  [he  sampling  nun-  and  rate  are  chosen  in 
gtveaflbei  density  of  between  Kioto  1,300  fibers/mm2  on  Un  filta 

Recommended  Sampling  Rate 0.5  to  5.0  liters/minute  n./miii) 

Recommended  An  Volumes: 

Minimum 25  L 

Maximum 2.4no  i. 

An.iK in  ,ii  Pi ocedure: 

A  portion  ni  the  Bample  Biter  is  cleared  and  prepared  for  asbestos  fiber 

counting  by  I'll  Microscopy  (I'CM)  at  40OX. 

Commercial  manufacturers  and  products  mentioned  in  this  method  are  for 
desi  i ■iptive  use  only  and  do  not  constitute  endorsements  by  USDOL-OSHA. 
Similar  products  from  other  sources  can  be  substituted. 

1.  Introduction 
I'his  method  describes  the  collection  of  airborne  asbestos  libers  using  cali- 
brated sampling  pumps  with  mixed-cellulose  ester  (MCE)  filters  and  analysis 
by  phase  contrast  microscopy  (PCM).  Some  terms  used  are  unique  to  this 
method  and  are  defined  below:  Asbestos:  A  term  for  naturally  occurring 
fibrous  minerals,  Asbestos  includes  chrysotile.  crocidolite.  amosite  (cum- 
mingtonitc-grunerite  asbestos),  tremolite  asbestos,  actinolite  asbestos,  an- 
thophyilite  asbestos,  and  any  of  these  minerals  that  have  been  chemically 
treated  and/or  altered.  The  precise  chemical  formulation  of  each  species 
will  vary  with  the  location  from  which  it  was  mined.  Nominal  compositions 
are  listed: 

Chrysotile Mg3  Stj  05(OH)4 

Crocidolite Naj  Fe32  +  Fe23  +  SiB  022(OH)2 

Amosite (Mg.Fe)7  Si8  022(OH)2 

Tremolite-actinolite Ca^Mg.Fe),;  Si8  022(OH)2 

Anthophylllte (Mg.Fe)7  Si8  022(OH)2 

Asbestos  Fiber:  A  fiber  of  asbestos  which  meets  the  criteria  specified  below 
for  a  fiber. 

Aspect  Ratio:  The  ratio  of  the  length  of  a  fiber  to  it's  diameter  (e.g.,  3:1.  5: 
1  aspect  ratios). 

Cleavage  Fragments:  Mineral  particles  formed  by  comminution  of  minerals, 
especially  those  characterized  by  parallel  sides  and  a  moderate  aspect  ratio 
(usually  less  than  20:1). 

Detection  Limit:  The  number  of  fibers  necessary  to  be  95%  certain  that  the 
result  is  greater  than  zero. 

Differential  Counting:  The  termappliedtothe  practice  of  excluding  certain  kinds 
of  fibers  from  the  fiber  count  because  they  do  not  appear  to  be  asbestos. 

Fiber:  A  particle  that  is  5  pm  or  longer,  with  a  length-to-width  ratio  of  3 
to  1  or  longer. 

Field:  The  area  within  the  graticule  circle  that  is  superimposed  on  the 
microscope  image. 

Set:  The  samples  which  are  taken,  submitted  to  the  laboratory,  analyzed, 
and  for  which,  interim  or  final  result  reports  are  generated. 

Tremolite.  Arithophyllife.  and  Actinolite:  The  non-asbestos  form  of  these  min- 
erals which  meet  the  definition  of  a  fiber.  It  includes  any  of  these  minerals 
that  have  been  chemically  treated  and/or  altered. 

Walton-Beckett  Graticule:  An  eyepiece  graticule  specifically  designed  for 
asbestos  fiber  counting.  It  consists  of  a  circle  with  a  projected  diameter  of 
100  ±2  pm  (area  of  about  0.00785  mm2)  with  a  crosshair  having  tic-marks 
at  3-pm  intervals  in  one  direction  and  5-pm  in  the  orthogonal  direction. 
There  are  marks  around  the  periphery  of  the  circle  to  demonstrate  the 
proper  sizes  and  shapes  of  fibers.  This  design  is  reproduced  in  Figure  1. 
The  disk  is  placed  in  one  of  the  microscope  eyepieces  so  that  the  design  is 
superimposed  on  the  field  of  view. 


1.1.  History 
Barry  surveys  to  determine  asbestos  exposure*  were  conducted  using  im 

Dinger  counts  of  total  dual  with  the  counts  expressed  as  million  part  Iclcs  per 

1 1 iiiii  fool   i  he  i tin isi i  Asbestos  Research <  mini  U recommended fllta  mem 

in. luntlnglrj  1966  In  July  1969.  the  Bureau  of  Occupational  Safetj 

and  Health  published  a  filta  membrane  mci hod  im  i  ountinga 
in  the  t  Inlted  States.  This  method  was  refined  in  \i<  >sn  and  published  as 
-  On  May  29,  1971  OSHA  specified  fitter  membrane  sampling 
with  phase  i  ontrasl  t  ountJng  for  evaluation  ol  asbestos  exposures  at  work 
sites  te  the  United  States.  The  use  of  this  technique  was  again  required  by 
OSHA  in  1986  Phasi  contrast  mlcrosoopy  has  continued  to  be  the  method 
ni  i  him  r  im  the  measurement  ol  occupational  exposure  in  asbestos 

1.2.  Principle 

Air  Is  drawn  through  a  MCE  filtci  lo  i  aplure  airborne  asbestos  libers  A 
wedge  shaped  portion  of  the  filter  Is  removed,  placed  on  a  glass  microscope 
slide  and  made  transparent.  A  measured  ana  (field)  is  viewed  by  PCM.  All 
the  libers  meeting  defined  criteria  for  asbestos  are  counted  and  considered 
a  measure  ol  the  airborne  asbestos  concentration. 

1 .3.  Advantages  and  Disadvantages 

There  are  lour  main  advantages  of  PCM  over  other  methods: 

(1)  The  technique  Is  specific  for  fibers.  Phase  contrast  is  a  fiber  counting 
technique  which  excludes  non-fibrous  particles  from  the  analysis. 

(2)  The  technique  is  inexpensive  and  does  not  require  specialized  knowledge 
to  carry  out  the  analysis  for  total  fiber  counts. 

(3)  The  analysis  is  quick  and  can  be  performed  on-site  for  rapid  deter- 
mination of  air  concentrations  of  asbestos  fibers. 

(4)  The  technique  has  continuity  with  historical  epidemiological  studies  so 
that  estimates  of  expected  disease  can  be  inferred  from  long-term  deter- 
minations of  asbestos  exposures. 

The  main  disadvantage  of  PCM  is  that  it  does  not  positively  identify  asbestos 
fibers.  Other  fibers  which  are  not  asbestos  may  be  included  in  the  count 
unless  differential  counting  is  performed.  This  requires  a  great  deal  of  expe- 
rience to  adequately  differentiate  asbestos  from  non-asbestos  fibers.  Positive 
identification  of  asbestos  must  be  performed  by  polarized  light  or  electron 
microscopy  techniques.  A  further  disadvantage  of  PCM  is  that  the  smallest 
visible  fibers  are  about  0.2  pm  in  diameter  while  the  finest  asbestos  fibers 
may  be  as  small  as  0.02  pm  in  diameter.  For  some  exposures,  substantially 
more  fibers  may  be  present  than  are  actually  counted. 

1 .4.  Workplace  Exposure 

Asbestos  is  used  by  the  construction  industry  in  such  products  as  shingles, 
floor  tiles,  asbestos  cement,  roofing  felts,  insulation  and  acoustical  prod- 
ucts. Non-construction  uses  include  brakes,  clutch  facings,  paper,  paints, 
plastics,  and  fabrics.  One  of  the  most  significant  exposures  in  the  workplace 
is  the  removal  and  encapsulation  of  asbestos  in  schools,  public  buildings, 
and  homes.  Many  workers  have  the  potential  to  be  exposed  to  asbestos 
during  these  operations. 

About  95%  of  the  asbestos  in  commercial  use  in  the  United  States  is  chryso- 
tile. Crocidolite  and  amosite  make  up  most  of  the  remainder.  Anthophvllite 
and  tremolite  or  actinolite  are  likely  to  be  encountered  as  contaminants  in 
various  industrial  products. 

1 .5.  Physical  Properties 
Asbestos  fiber  possesses  a  high  tensile  strength  along  its  axis,  is  chemically 
inert,  non-combustible,  and  heat  resistant.  It  has  a  high  electrical  resistance 
and  good  sound  absorbing  properties.  It  can  be  weaved  into  cables,  fabrics 
or  other  textiles,  and  also  matted  into  asbestos  papers,  felts,  or  mats. 

2.  Range  and  Detection  Limit 

2.1.  The  ideal  counting  range  on  the  filter  is  100  to  1.300 
fibers/mm2.  With  a  Walton-Beckett  graticule  this  range  is  equivalent  to  0.8 
to  10  fibers/field.  Using  NIOSH  counting  statistics,  a  count  of  0.8  fibers/field 
would  give  an  approximate  coefficient  of  variation  (CV)  of  0.13. 

2.2.  The  detection  limit  for  this  method  is  4.0  fibers  per  100  fields  or 
5.5  fibers/mm2.  This  was  determined  using  an  equation  to  estimate  the 
maximum  CV  possible  at  a  specific  concentration  (95%  confidence)  and  a 
Lower  Control  Limit  of  zero.  The  CV  value  was  then  used  to  determine  a 
corresponding  concentration  from  historical  CV  vs  fiber  relationships.  As 
an  example: 

Lower  Control  Limit  (95%  Confidence)  =  AC— 1.645(CV)(AC) 
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AC  =  Estimate  of  the  airborne  fiber  concentration  (fibers/cc)  Setting 
the  Lower  Control  Limit =0  and  solving  for  CV: 

0  =  AC— 1.645(CV)(AC) 

CV  =  0.61 

This  value  was  compared  with  CV  vs.  count  curves.  The  count  at  which  CV  = 
0.6 1  for  Leidel-Busch  counting  statistics  or  for  an  OSHA  Salt  Lake  Technical 
Center  (OSHA-SLTC)  CV  curve  (see  Appendix  A  for  further  information) 
was  4.4  fibers  or  3.9  fibers  per  100  fields,  respectively.  Although  a  lower 
detection  limit  of  4  fibers  per  100  fields  is  supported  by  the  OSHA-SLTC 
data,  both  data  sets  support  the  4.5  fibers  per  100  fields  value. 

3.  Method  Performance — Precision  and  Accuracy 
Precision  is  dependent  upon  the  total  number  of  fibers  counted  and  the 
uniformity  of  the  fiber  distribution  on  the  filter.  A  general  rule  is  to  count 
at  least  20  and  not  more  than  100  fields.  The  count  is  discontinued  when 
100  fibers  are  counted,  provided  that  20  fields  have  already  been  counted. 
Counting  more  than  1 00  fibers  results  in  only  a  small  gain  in  precision.  As  the 
total  count  drops  below  10  fibers,  an  accelerated  loss  of  precision  is  noted. 

At  this  time,  there  is  no  known  method  to  determine  the  absolute  ac- 
curacy of  the  asbestos  analysis.  Results  of  samples  prepared  through 
the  Proficiency  Analytical  Testing  (PAT)  Program  and  analyzed  by  the 
OSHA-SLTC  showed  no  significant  bias  when  compared  to  PAT  reference 
values.  The  PAT  samples  were  analyzed  from  1987  to  1989  (N=36)  and 
the  concentration  range  was  from  120  to  1.300  fibers/mm2. 

4.  Interferences 
Fibrous  substances,  if  present,  may  interfere  with  asbestos  analysis. 

Some  common  fibers  are: 

fiberglass 

anhydrite 

plant  fibers 

perlite  veins 

gypsum 

some  synthetic  fibers 

membrane  structures 

sponge  spicules 

diatoms 

microorganisms 

wollastonite 

The  use  of  electron  microscopy  or  optical  tests  such  as  polarized  light, 
and  dispersion  staining  may  be  used  to  differentiate  these  materials  from 
asbestos  when  necessary. 

5.  Sampling 

5.1.  Equipment 

5.1.1.  Sample  assembly  (The  assembly  is  shown  in  Figure  3).  Conductive 
filter  holder  consisting  of  a  25-mm  diameter,  3-piece  cassette  having  a 
50-mm  long  electrically  conductive  extension  cowl.  Backup  pad,  25-mm. 
cellulose.  Membrane  filter,  mixed-cellulose  ester  (MCE).  25-mm,  plain, 
white,  0.4  to  1.2-um  pore  size. 

NOTES: 

(a)  DO  NOT  RE-USE  CASSETTES. 

(b)  Fully  conductive  cassettes  are  required  to  reduce  fiber  loss  to  the  sides 
of  the  cassette  due  to  electrostatic  attraction. 

(c)  Purchase  filters  which  have  been  selected  by  the  manufacturer  for  as- 
bestos counting  or  analyze  representative  niters  for  fiber  background  before 
use.  Discard  the  filter  lot  if  more  than  4  fibers/ 100  fields  are  found. 

(d)  To  decrease  the  possibility  of  contamination,  the  sampling  system 
(filter -backup  pad-cassette)  for  asbestos  is  usually  preassembled  by  the 
manufacturer. 

(e)  Other  cassettes,  such  as  the  Bell-mouth,  may  be  used  within  the 
limits  of  their  validation. 

5.  J  .2.  Gel  bands  for  sealing  cassettes. 


5.  J. 3.  Sampling  pump. 

Each  pump  must  be  a  battery  operated,  self-contained  unit  small  enough 
to  be  placed  on  the  monitored  employee  and  not  interfere  with  the  work 
being  performed.  The  pump  must  be  capable  of  sampling  at  the  collection 
rate  for  the  required  sampling  time. 

5.1.4.  Flexible  tubing.  6-mm  bore. 

5.1.5.  Pump  calibration. 

Stopwatch  and  bubble  tube/burette  or  electronic  meter. 
5.2.  Sampling  Procedure 

5.2.1.  Seal  the  point  where  the  base  and  cowl  of  each  cassette  meet  with 
a  gel  band  or  tape. 

5.2.2.  Charge  the  pumps  completely  before  beginning. 

5.2.3.  Connect  each  pump  to  a  calibration  cassette  with  an  appropriate 
length  of  6-mm  bore  plastic  tubing.  Do  not  use  luer  connectors — the  type 
of  cassette  specified  above  has  built-in  adapters. 

5.2.4.  Select  an  appropriate  flow  rate  for  the  situation  being  monitored. 
The  sampling  flow  rate  must  be  between  0.5  and  5.0  L/min  for  personal 
sampling  and  is  commonly  set  between  1  and  2  L/min.  Always  choose 
a  flow  rate  that  will  not  produce  overloaded  filters. 

5.2.5.  Calibrate  each  sampling  pump  before  and  after  sampling  with  a 
calibration  cassette  in-line  (NOTE:  This  calibration  cassette  should  be 
from  the  same  lot  of  cassettes  used  for  sampling).  Use  a  primary  stan- 
dard (e.g..  bubble  burette)  to  calibrate  each  pump.  If  possible,  calibrate 
at  the  sampling  site. 

NOTE:  If  sampling  site  calibration  is  not  possible,  environmental  influences 
may  affect  the  flow  rate.  The  extent  is  dependent  on  the  type  of  pump 
used.  Consult  with  the  pump  manufacturer  to  determine  dependence  on 
environmental  influences.  If  the  pump  is  affected  by  temperature  and  pres- 
sure changes,  correct  the  flow  rate  using  the  formula  shown  in  the  section 
"Sampling  Pump  Flow  Rate  Corrections"  at  the  end  of  this  appendix. 

5.2.6.  Connect  each  pump  to  the  base  of  each  sampling  cassette  with 
flexible  tubing.  Remove  the  end  cap  of  each  cassette  and  take  each  air 
sample  open  face.  Assure  that  each  sample  cassette  is  held  open  side 
down  in  the  employees  breathing  zone  during  sampling.  The  distance 
from  the  nose/mouth  of  the  employee  to  the  cassette  should  be  about 
10  cm.  Secure  the  cassette  on  the  collar  or  lapel  of  the  employee  using 
spring  clips  or  other  similar  devices. 

5.2.7.  A  suggested  minimum  air  volume  when  sampling  to  determine 
TWA  compliance  is  25  L.  For  Excursion  Limit  (30  min  sampling  time) 
evaluations,  a  minimum  air  volume  of  48  L  is  recommended. 

5.2.8.  The  most  significant  problem  when  sampling  for  asbestos  is  over- 
loading the  filter  with  non-asbestos  dust.  Suggested  maximum  air  sample 
volumes  for  specific  environments  are: 


Environment 


Air  Vol.  (L) 


Asbestos  removal  operations  (visible  dust) 100. 

Asbestos  removal  operations  (little  dust) 240. 

Office  environments 400  to  2.400. 

CAUTION:  Do  not  overload  the  filter  with  dust.  High  levels  of  non-fibrous 
dust  particles  may  obscure  fibers  on  the  filter  and  lower  the  count  or 
make  counting  impossible.  If  more  than  about  25  to  30%  of  the  field  area 
is  obscured  with  dust,  the  result  may  be  biased  low.  Smaller  air  volumes 
may  be  necessary  when  there  is  excessive  non-asbestos  dust  in  the  air. 

While  sampling,  observe  the  filter  with  a  small  flashlight.  If  there  is  a 
visible  layer  of  dust  on  the  filter,  stop  sampling,  remove  and  seal  the  cas- 
sette, and  replace  with  a  new  sampling  assembly.  The  total  dust  loading 
should  not  exceed  1  mg. 

5.2.9.  Blank  samples  are  used  to  determine  if  any  contamination  has  oc- 
curred during  sample  handling.  Prepare  two  blanks  for  the  first  1  to  20 
samples.  For  sets  containing  greater  than  20  samples,  prepare  blanks  as  1 0% 
of  the  samples.  Handle  blank  samples  in  the  same  manner  as  air  samples 
with  one  exception:  Do  not  draw  any  air  through  the  blank  samples.  Open 
the  blank  cassette  in  the  place  where  the  sample  cassettes  are  mounted  on 
the  employee.  Hold  it  open  for  about  30  seconds.  Close  and  seal  the  cassette 
appropriately.  Store  blanks  for  shipment  with  the  sample  cassettes. 
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1 1  i rdi.iiciv  aftei  sampling,  i  lose  and  leal  eai  h  i  aasette  with  1 1 n- 

nil  pi. i -.in   plugs   Do  not  touch  01  puncture  the  llltei  mi  i nl ii. 1 1 ii  .11 
this  will  Invalidate  thi  analysis. 

B.3.  /  /  Attach  and  set  ure  ■  sample  seal  around  each  sample  caaaette  In 
such  a  w.iv  sa  to  assure  that  the  end  cap  and  baae  plugs  cannot  be  removed 
without  destroying  the  seal    rape  the  ends  ol  the  seal  togetha  since  the 

seal  la  nol  long  enough  to  be  wrapped  end  to  end  Also  wrap  (ape I 

the  caaaette  al  each  |cdnl  to  keep  the  seal  secure 

Send  the  samples  In  the  laboratory  with  paperwork  requesting  as 

beatos  analysis  i.isi  any  known  Bbrous  interferences  present  during  sam- 
pling mi  tin-  paperwork,  Also,  note  the  workplace  operatton(s)  sampled. 

5.3.2.  Sernie  and  handle  the  samples  In  sneh  that  they  will  not  rattle 
during  shipment  nor  be  exposed  to  static  electricity.  Do  not  ship  samples 
in  expanded  polystyrene  peanuts,  vermleultte.  paper  shreds,  or  excelsior. 
I'ape  sample  cassettes  to  sheet  bubbles  and  place  In  a  container  that  will 
i  uahlon  the  samples  in  such  a  manner  that  they  will  not  rattle. 

5.3.3.  To  avoid  the  possibility  of  sample  contamination,  always  ship  bulk 

samples  in  separate  mailing  i  ontalners 

6.  Analysis 

6.1 .  Safety  Precautions 
6.  l.i.  Acetone  Is  extremely  flammable  and  precautions  must  be  taken  not  to 
Ignite  it.  Avoid  using  large  containers  or  quantities  of  acetone.  Transfer  tin- 
solvent  in  a  ventilated  laboratory  hood.  Do  not  use  acetone  near  any  open 
flame.  For  generation  of  acetone  vapor,  use  a  spark  free  heat  source. 

6.1.2.  Any  asbestos  spills  should  be  cleaned  up  immediately  to  prevent 
dispersal  of  fibers.  Prudence  should  be  exercised  to  avoid  contamination 
of  laboratory  facilities  or  exposure  of  personnel  to  asbestos.  Asbestos  spills 
should  be  cleaned  up  with  wet  methods  and/or  a  High  Efficiency  Particulate- 
Air  (HEPA)  filtered  vacuum. 

CAUTION:  Do  not  use  a  vacuum  without  a  HEPA  filter — It  will  disperse  fine 
asbestos  fibers  in  the  air. 

6.2.  Equipment 

6.2. 1.  Phase  contrast  microscope  with  binocular  or  trinocular  head. 

6.2.2.  Widefield  or  Huygenian  10X  eyepieces  (NOTE:  The  eyepiece  containing 
the  graticule  must  be  a  focusing  eyepiece.  Use  a  40X  phase  objective  with 
a  numerical  aperture  of  0.65  to  0.75). 

6.2.3.  Kohler  illumination  (if  possible)  with  green  or  blue  filter. 

6.2.4.  Walton- Beckett  Graticule,  type  G-22  with  100  ±2  pm  projected 
diameter. 

6.2.5.  Mechanical  stage.  A  rotating  mechanical  stage  is  convenient  for  use 
with  polarized  light. 

6.2.6.  Phase  telescope. 

6.2.7.  Stage  micrometer  with  0.01 -mm  subdivisions. 

6.2.8.  Phase-shift  test  slide,  mark  II  (Available  from  PTR  optics  Ltd..  and 
also  McCrone). 

6.2.9.  Precleaned  glass  slides,  25  mm  X  75  mm.  One  end  can  be  frosted 
for  convenience  in  writing  sample  numbers,  etc.,  or  paste-on  labels  can 
be  used. 

6.2. 10.  Cover  glass  1  1/2. 

6.2.11.  Scalpel  (10.  curved  blade). 

6.2.12.  Fine  tipped  forceps. 

6.2.13.  Aluminum  block  for  clearing  filter  (see  Appendix  D  and  Figure  4). 

6.2.14.  Automatic  adjustable  pipette.  100-  to  500-  pL. 

6.2.15.  Micropipette.  5  pL. 

6.3.  Reagents 

6.3.1.  Acetone  (HPLC  grade). 

6.3.2.  Triacetin  (glycerol  triacetate). 

6.3.3.  Lacquer  or  nail  polish. 

6.4.  Standard  Preparation 
A  way  to  prepare  standard  asbestos  samples  of  known  concentration  has  not 
been  developed.  It  is  possible  to  prepare  replicate  samples  of  nearly  equal  con- 
centration. This  has  been  performed  through  the  PAT  program.  These  asbestos 
samples  are  distributed  by  the  AIHA  to  participating  laboratories. 


sini  •■  niiK  about  one  fourth  <>t  a  2.r>  mm  sample  membrane  la  hhhiIitiI 

Ini    an   asbestos  count,   any   I'AI    sample  can    .mm    .is  ,i     si. mil. nil"  loi 

■  i  ounting. 

6.5.  Sample  Mounting 
NOTE:  see  s.iii  n  Precautions  In  Section  6. 1    before  proceeding   I  he  ob- 

|ci  iivi-  is  to  i luce  samples  with  a  smooth  (non  grainy]  background  in  a 

medium  Willi  a  nir.K  live  Index  ol  approximately  I    ih  The  technique  below 

collapses  the  Kttea  fbi  eaatei  focusing  and  produces  permanent  mounts 
w  i  iii  1 1  are  useful  for  quality  control  and  bnteriaboratorj  ■  omparison. 

An  aluminum  block  or  slmil.n  de\n  e  is  required  for  sample  preparation. 

6.5.1.  Heat  the  aluminum  block  to  about  70  °C.  The  hot  block  should  not 
be  used  on  any  surface  that  can  be  damaged  by  either  the  heat  or  horn 
exposure  to  acetone. 

6.5.2.  Ensure  thai  the  glass  slides  and  cover  glasses  are  free  of  dust 
and  fibers. 

6.5.3.  Remove  the  top  plug  to  prevent  a  vacuum  when  the  cassette  Is  opened. 
Clean  the  outside  of  the  cassette  If  necessary.  Cut  the  seal  and/or  tape  on 
the  cassette  with  a  razor  blade.  Very  carefully  separate  the  base  from  the 
extension  cowl,  leaving  the  filter  and  backup  pad  in  the  base. 

6.5.4.  With  a  rocking  motion  cut  a  triangular  wedge  from  the  filter  using  the 
scalpel.  This  wedge  should  be  one-sixth  to  one-fourth  of  the  filter.  Grasp 
the  filter  wedge  with  the  forceps  on  the  perimeter  of  the  filter  which  was 
clamped  between  the  cassette  pieces.  DO  NOT  TOUCH  the  filter  with  your 
finger.  Place  the  filter  on  the  glass  slide  sample  side  up.  Static  electricity 
will  usually  keep  the  filter  on  the  slide  until  it  Is  cleared. 

6.5.5.  Place  the  tip  of  the  micropipette  containing  about  200  pL  acetone 
into  the  aluminum  block.  Insert  the  glass  slide  into  the  receiving  slot  in 
the  aluminum  block.  Inject  the  acetone  into  the  block  with  slow,  steady 
pressure  on  the  plunger  while  holding  the  pipette  firmly  in  place.  Wait  3 
to  5  seconds  for  the  filter  to  clear,  then  remove  the  pipette  and  slide  from 
the  aluminum  block. 

6.5.6.  Immediately  (less  than  30  seconds)  place  2.5  to  3.5  pL  of  triacetin 
on  the  filter  (NOTE:  Waiting  longer  than  30  seconds  will  result  in  increased 
index  of  refraction  and  decreased  contrast  between  the  fibers  and  the  prepa- 
ration. This  may  also  lead  to  separation  of  the  cover  slip  from  the  slide). 

6.5. 7.  Lower  a  cover  slip  gently  onto  the  filter  at  a  slight  angle  to  reduce  the 
possibility  of  forming  air  bubbles.  If  more  than  30  seconds  have  elapsed 
between  acetone  exposure  and  triacetin  application,  glue  the  edges  of  the 
cover  slip  to  the  slide  with  lacquer  or  nail  polish. 

6.5.8.  If  clearing  is  slow,  warm  the  slide  for  15  min  on  a  hot  plate  having  a 
surface  temperature  of  about  50  C  to  hasten  clearing.  The  top  of  the  hot 
block  can  be  used  if  the  slide  is  not  heated  too  long. 

6.5.9.  Counting  may  proceed  immediately  after  clearing  and  mounting  are 
completed. 

6.6.  Sample  Analysis 
Completely  align  the  microscope  according  to  the  manufacturer's  instructions. 
Then,  align  the  microscope  using  the  following  general  alignment  routine  at 
the  beginning  of  every  counting  session  and  more  often  if  necessary. 

6.6.1.  Alignment 

(1)  Clean  all  optical  surfaces.  Even  a  small  amount  of  dirt  can  significantly 
degrade  the  image. 

(2)  Rough  focus  the  objective  on  a  sample. 

(3)  Close  down  the  field  iris  so  that  it  is  \isible  in  the  field  of  view.  Focus 
the  image  of  the  iris  with  the  condenser  focus.  Center  the  image  of  the  iris 
in  the  field  of  view. 

(4)  Install  the  phase  telescope  and  focus  on  the  phase  rings.  Critically 
center  the  rings.  Misalignment  of  the  rings  results  in  astigmatism  which 
will  degrade  the  image. 

(5)  Place  the  phase-shift  test  slide  on  the  microscope  stage  and  focus  on 
the  lines.  The  analyst  must  see  line  set  3  and  should  see  at  least  parts  of  4 
and  5  but.  not  see  line  set  6  or  6.  A  microscope/microscopist  combination 
which  does  not  pass  this  test  may  not  be  used. 

6.6.2.  Counting  Fibers 
( 1 )  Place  the  prepared  sample  slide  on  the  mechanical  stage  of  the  micro- 
scope. Position  the  center  of  the  wedge  under  the  objective  lens  and  focus 
upon  the  sample. 
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(2)  Start  counting  from  one  end  of  the  wedge  and  progress  along  a  radial 
line  to  the  other  end  (count  in  either  direction  from  perimeter  to  wedge 
tip).  Select  fields  randomly,  without  looking  into  the  eyepieces,  by  slightly 
advancing  the  slide  in  one  direction  with  the  mechanical  stage  control. 

(3)  Continually  scan  over  a  range  of  focal  planes  (generally  the  upper  10 
to  1 5  pm  of  the  filter  surface)  with  the  fine  focus  control  during  each  field 
count.  Spend  at  least  5  to  15  seconds  per  field. 

(4)  Most  samples  will  contain  asbestos  fibers  with  fiber  diameters  less 
than  1  pm.  Look  carefully  for  faint  fiber  images.  The  small  diameter  fibers 
will  be  very  hard  to  see.  However,  they  are  an  important  contribution  to 
the  total  count. 

(5)  Count  only  fibers  equal  to  or  longer  than  5  pm.  Measure  the  length 
of  curved  fibers  along  the  curve. 

(6)  Count  fibers  which  have  a  length  to  width  ratio  of  3: 1  or  greater. 

(7)  Count  all  the  fibers  in  at  least  20  fields.  Continue  counting  until  either 
100  fibers  are  counted  or  100  fields  have  been  viewed;  whichever  occurs 
first.  Count  all  the  fibers  in  the  final  field. 

(8)  Fibers  lying  entirely  within  the  boundary  of  the  Walton-Beckett 
graticule  field  shall  receive  a  count  of  1 .  Fibers  crossing  the  boundary 
once,  having  one  end  within  the  circle  shall  receive  a  count  of  1/2.  Do 
not  count  any  fiber  that  crosses  the  graticule  boundary  more  than  once. 
Reject  and  do  not  count  any  other  fibers  even  though  they  may  be  visible 
outside  the  graticule  area.  If  a  fiber  touches  the  circle,  it  is  considered 
to  cross  the  line. 

(9)  Count  bundles  of  fibers  as  one  fiber  unless  individual  fibers  can  be 
clearly  identified  and  each  individual  fiber  is  clearly  not  connected  to 
another  counted  fiber.  See  Figure  1  for  counting  conventions. 

( 1 0)  Record  the  number  of  fibers  in  each  field  in  a  consistent  way  such 
that  filter  non-uniformity  can  be  assessed. 

(11)  Regularly  check  phase  ring  alignment. 

(12)  When  an  agglomerate  (mass  of  material)  covers  more  than  25%  of 
the  field  of  view,  reject  the  field  and  select  another.  Do  not  include  it  in 
the  number  of  fields  counted. 

(13)  Perform  a  "blind  recount"  of  1  in  every  10  filter  wedges  (slides).  Re- 
label the  slides  using  a  person  other  than  the  original  counter. 

6.7.  Fiber  Identification 
As  previously  mentioned  in  Section  1.3..  PCM  does  not  provide  positive 
confirmation  of  asbestos  fibers.  Alternate  differential  counting  techniques 
should  be  used  if  discrimination  is  desirable.  Differential  counting  may 
include  primary  discrimination  based  on  morphology,  polarized  light 
analysis  of  fibers,  or  modification  of  PCM  data  by  Scanning  Electron  or 
Transmission  Electron  Microscopy. 

A  great  deal  of  experience  is  required  to  routinely  and  correctly  perform 
differential  counting.  It  is  discouraged  unless  it  is  legally  necessary.  Then, 
only  if  a  fiber  is  obviously  not  asbestos  should  it  be  excluded  from  the  count. 
Further  discussion  of  this  technique  can  be  found  in  reference  8. 10. 

If  there  is  a  question  whether  a  fiber  is  asbestos  or  not,  follow  the  rule: 

"WHEN  IN  DOUBT.  COUNT." 

6.8.  Analytical  Recommendations — Quality  Control  System 

6.8.1.  All  individuals  performing  asbestos  analysis  must  have  taken 
the  NIOSH  course  for  sampling  and  evaluating  airborne  asbestos  or  an 
equivalent  course. 

6.8.2.  Each  laboratory  engaged  in  asbestos  counting  shall  set  up  a  slide 
trading  arrangement  with  at  least  two  other  laboratories  in  order  to  com- 
pare performance  and  eliminate  inbreeding  of  error.  The  slide  exchange 
occurs  at  least  semiannually.  The  round  robin  results  shall  be  posted 
where  all  analysts  can  view  individual  analyst's  results. 

6.8.3.  Each  laboratory  engaged  in  asbestos  counting  shall  participate  in 
the  Proficiency  Analytical  Testing  Program,  the  Asbestos  Analyst  Registry 
or  equivalent. 

6.8.4.  Each  analyst  shall  select  and  count  prepared  slides  from  a  "slide 
bank".  These  are  quality  assurance  counts.  The  slide  bank  shall  be  pre- 
pared using  uniformly  distributed  samples  taken  from  the  workload. 
Fiber  densities  should  cover  the  entire  range  routinely  analyzed  by  the 
laboratory.  These  slides  are  counted  blind  by  all  counters  to  establish  an 
original  standard  deviation.  This  historical  distribution  is  compared  with 
the  quality  assurance  counts.  A  counter  must  have  95%  of  all  quality 


control  samples  counted  within  three  standard  deviations  of  the  historical 
mean.  This  count  is  then  integrated  into  a  new  historical  mean  and  stan- 
dard deviation  for  the  slide. 

The  analyses  done  by  the  counters  to  establish  the  slide  bank  may  be 
used  for  an  interim  quality  control  program  if  the  data  are  treated  in  a 
proper  statistical  fashion. 

7.  Calculations 
7.1.  Calculate  the  estimated  airborne  asbestos  fiber  concentration  on  the 
filter  sample  using  the  following  formula: 

|7FB\  _/BFB\l 
IfL/      lBFL)J  X  ECA 


AC 


1000  X  FR  X  T  X  MFA 


where: 

AC  =  Airborne  fiber  concentration 

FB  =  Total  number  of  fibers  greater  than  5  pm  counted 

FL  =  Total  number  of  fields  counted  on  the  filter 

BFB  =  Total  number  of  fibers  greater  than  5  mm  counted  in 
the  blank 

BFL  =  Total  number  of  fields  counted  on  the  blank 

ECA  =  Effective  collecting  area  of  filter  (385  mm2  nominal  for  a 
25-mm  filter.) 

FR  =  Pump  flow  rate  (L/min) 

MFA  =  Microscope  count  field  area  (mm2).  This  is  0.00785  mm2 
for  a  Walton-Beckett  Graticule. 

T  =  Sample  collection  time  (min) 

1 ,000  =  Conversion  of  L  to  cc 

NOTE:  The  collection  area  of  a  filter  is  seldom  equal  to  385  mm2.  It  is 
appropriate  for  laboratories  to  routinely  monitor  the  exact  diameter  us- 
ing an  inside  micrometer.  The  collection  area  is  calculated  according  to 
the  formula: 


Area  i 


(d/2)2 


7.2.  Short-Cut  Calculation 
Since  a  given  analyst  always  has  the  same  interpupillary  distance,  the 
number  of  fields  per  filter  for  a  particular  analyst  will  remain  constant  for 
a  given  size  filter.  The  field  size  for  that  analyst  is  constant  (i.e.  the  analyst 
is  using  an  assigned  microscope  and  is  not  changing  the  reticle). 

For  example,  if  the  exposed  area  of  the  filter  is  always  385  mm2  and  the 
size  of  the  field  is  always  0.00785  mm2  the  number  of  fields  per  filter  will 
always  be  49,000.  In  addition  it  is  necessary  to  convert  liters  of  air  to  cc. 
These  three  constants  can  then  be  combined  such  that  ECA/(  1,000  x 
MFA)=49.  The  previous  equation  simplifies  to: 

/FB\  _  /BFB\ 
\FLl      IbFU  X49 


AC  = 


FR  X  T 


7.3.  Recount  Calculations 

As  mentioned  in  step  13  of  Section  6.6.2.,  a  "blind  recount"  of  10%  of 
the  slides  is  performed.  In  all  cases,  differences  will  be  observed  between 
the  first  and  second  counts  of  the  same  filter  wedge.  Most  of  these  differ- 
ences will  be  due  to  chance  alone,  that  is.  due  to  the  random  variability 
(precision)  of  the  count  method.  Statistical  recount  criteria  enables  one 
to  decide  whether  observed  differences  can  be  explained  due  to  chance 
alone  or  are  probably  due  to  systematic  differences  between  analysts, 
microscopes,  or  other  biasing  factors. 

The  following  recount  criterion  is  for  a  pair  of  counts  that  estimate  AC 
in  fibers/cc.  The  criterion  is  given  at  the  type-I  error  level.  That  is,  there 
is  5%  maximum  risk  that  we  will  reject  a  pair  of  counts  for  the  reason 
that  one  might  be  biased,  when  the  large  observed  difference  is  really 
due  to  chance. 

Reject  a  pair  of  counts  if: 

p/AC2  -  VACj  >  2.78 
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Where 

ited  atrboi  ne  Bba  i  oni  entratlon 

ACa  =  hlghei  estimated  .in i !■•  hi"- 1  concentration 

r  the  tWO  I  "in  •  1 11  I  .1 1  It  ii  I  i-slllli.ilrs 

i  IV  tin  the  overage  "i  the  two  c entratlon  estimates 

ii  .i  pan  hi  counts  are  rejected  b)  iins  criterion  then,  recount  ihe  rest 
ni  iin  Biters  In  ii»-  submitted  set.  Apply  the  teal  and  reject  any  othei 
p.iiis  railing  the  teat.  Rejection  shall  Include  .i  memo  to  thi  hm1hsui.iI 
hyglenlal  stating  that  the  sample  Failed  a  statistical  t<-si  for  homogeneity 
.huI  the  true  ail  concentration  may  be  significantly  different  than  thi 
repoi  ted  value. 

7.4.  Reporting  Results 
Report  results  to  the  Industrial  hyglenlal  .is  Bbers/cc.  Use  two  significant 
figures.  II  multiple  analyses  are  performed  on  a  sample,  an  average  of 
the  results  Is  to  be  reported  unless  any  of  the  results  can  be  rejected 
foi  i  ause. 
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Quality  Control 
The  OSHA  asbestos  regulations  require  each  laboratory  to  establish  a 
quality  control  program.  The  following  is  presented  as  an  example  of  how 
the  OSHA-SLTC  constructed  its  internal  CV  curve  as  part  of  meeting  this 
requirement.  Data  is  from  395  samples  collected  during  OSHA  compliance 
inspections  and  analyzed  from  October  1980  through  April  1986. 

Each  sample  was  counted  by  2  to  5  different  counters  independently 
of  one  another.  The  standard  deviation  and  the  CV  statistic  was  cal- 
culated for  each  sample.  This  data  was  then  plotted  on  a  graph  of  CV 
vs.  fibers/mm2.  A  least  squares  regression  was  performed  using  the 
following  equation: 

CV  =  antllog10[A0ogl0(x))2  ♦  B(log10(x))  +  C] 


x  =  the  number  of  fibers/mm2 
Application  of  least  squares  gave: 


A-0. 1H2205 

B  =  0> 

C  »  0.327499 

Using  tins.    ..iln.   .    i In-  equation  bci 

CV  =  antllog|0|0.182205(log|(J(x)):'  -  0.973343(log„||x)l  +  0.327499) 

Sampling  Pump  Flow  Rate  Corrections 
This  correction  Is  used  II  a  dillcn  ihan  5%  In  ambient  tem- 

perature  and/or  pressure  is  noted  between  calibration  and  sampling  sites 
and  the  pump  does  not  compensate  for  the  differences. 


q„,  =  a 


*4feMfe) 


Where: 

Q    !  =  actual  Dow  rate 

Qcal  =  calibrated  flow  rate  (If  a  rotameter  was  used,  the  rotameter 
value) 

^cai  =  uncorrected  air  pressure  at  calibration 

Poct  =  uncorrected  air  pressure  at  sampling  site 

Tlrl  =  temperature  at  sampling  site  (K) 

T_i  =  temperature  at  calibration  (K) 

Walton-Beckett  Graticule 
When  ordering  the  Graticule  for  asbestos  counting,  specify  the  exact  disc 
diameter  needed  to  fit  the  ocular  of  the  microscope  and  the  diameter  (mm) 
of  the  circular  counting  area.  Instructions  for  measuring  the  dimensions 
necessary  are  listed: 

( 1 1  Insert  any  available  graticule  into  the  focusing  eyepiece  and  focus  so 
that  the  graticule  lines  are  sharp  and  clear. 

(2)  Align  the  microscope. 

(3)  Place  a  stage  micrometer  on  the  microscope  object  stage  and  focus  the 
microscope  on  the  graduated  lines. 

(4)  Measure  the  magnified  grid  length.  PL  (pm).  using  the  stage  micrometer. 

(5)  Remove  the  graticule  from  the  microscope  and  measure  its  actual  grid 
length.  AL  (mm).  This  can  be  accomplished  by  using  a  mechanical  stage 
fitted  with  verniers,  or  a  jeweler's  loupe  with  a  direct  reading  scale. 

(6)  Let  D  =  100  pm.  Calculate  the  circle  diameter.  dr  (mm),  for  the  Walton- 
Beckett  graticule  and  specify  the  diameter  when  making  a  purchase: 


d.  = 


AL  X  D 


Example:  If  PL  =108  pm.  AL  =  2.93  mm  and  D  =  100  pm.  then, 

2.93  X  lOO       „  ,. 

d  =  =  2.71  mm 

108 

(7)  Each  eyepiece-objective-reticle  combination  on  the  microscope  must 
be  calibrated.  Should  any  of  the  three  be  changed  (by  zoom  adjustment, 
disassembly,  replacement,  etc.).  the  combination  must  be  recalibrated. 
Calibration  may  change  if  interpupillary  distance  is  changed. 

Measure  the  field  diameter.  D  (acceptable  range:  100  ±2  pm)  with  a  stage 
micrometer  upon  receipt  of  the  graticule  from  the  manufacturer.  Determine 
the  field  area  (mm2). 

Field  Area  =  '  (D/2)2 

If  D  =  100  mm  =  0.1  mm,  then 

Field  Area  =  '(0.1  um/2)2  =  0.00785  mm2 

The  Graticule  is  available  from:  Graticules  Ltd.,  Morley  Road,  TonbridgeTN9 
IRN.  Kent.  England  (Telephone  011-44-732-359061).  Also  available  from 
PTR  Optics  Ltd..  145  Newton  Street.  Waltham.  MA  02154  [telephone  (617) 
891-6000)  or  McCrone  Accessories  and  Components.  2506  S.  Michigan 
Ave..  Chicago.  IL  60616  [phone  (312)842-7100].  The  graticule  is  custom 
made  for  each  microscope. 
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FIGURE  1:  WALTON-BECKETT  GRATICULE 
WITH  SOME  EXPLANATORY  FIBERS 


COUNTS  FOR  THE  FIBERS  IN  THE  FIGURE 


Count     Explanation 


1  to  6 1 

7 1/2 

8 0 

9 2 

10 0 

11 0 

12 1/2 


Single  fibers  all  contained  within 

the  Circle. 

Fiber  crosses  circle  once. 

Fiber  too  short. 

Two  crossing  fibers. 

Fiber  outside  graticule. 

Fiber  crosses  graticule  twice. 

Although  split,  fiber  only  crosses  once. 


APPENDIX  C  TO  §1926.1101  [RESERVED] 

APPENDIX  D  TO  §1926.1101— 
Medical  Questionnaires;  Mandatory 

This  mandatory  appendix  contains  the  medical  questionnaires  that 
must  be  administered  to  all  employees  who  are  exposed  to  asbestos 
above  the  permissible  exposure  limit,  and  who  will  therefore  be  in- 


cluded in  their  employer's  medical  surveillance  program.  Part  1  of  the 
appendix  contains  the  Initial  Medical  Questionnaire,  which  must  be 
obtained  for  all  new  hires  who  will  be  covered  by  the  medical  surveil- 
lance requirements.  Part  2  includes  the  abbreviated  Periodical  Medical 
Questionnaire,  which  must  be  administered  to  all  employees  who  are 
provided  periodic  medical  examinations  under  the  medical  surveillance 
provisions  of  the  standard. 
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Appendix  E  to  §1926.1101 — Interpretation  and 
Classification  of  Chest  Roentgenograms — Mandatory 

i.ii  <  'in  «t  roentgenogram!  shall  be  Inti  tpreted  uidi  laaalfled  In  accord • 

with  .i  profeaalonall)  accepted  clasalflcatlon  system  and  recorded  on  an 
Interpretation  form  following  the  format  of  the  CD(  /\i<  >sii  i\u  3  8  form  Aa 
a  minimum,  the  conteol  within  the  bold  lines  ill  ihis  form  [items  I  through 
il  sh.iii  be  Included,  rhla  form  is  nol  to  be  submitted  to  NIOSH 

(b)  Roentgenograms  shall  be  Interpreted  and  classified  only  by  a  B  reader, 

.i  board  eligibli  ■  ■  1 1  i  tilled  i  ,ii  i  H  ill  in  i  si .  in  .in  experienced  physician  with 

known  s 

[c]  \n  Interpreters,  whenever  Interpreting  chesl  roentgenograms  made 
i  mi  hi  this  section)  shall  have  Immediate!)  available  foi  reference  b  com 
plete  set  ol  the  ILO-1  /C  International  Clasalflcatlon  ol  Radiographs  for 
Pneumoconioses,  1980. 

Appendix  F  to  §1926.1101 — Work  Practices 

And  Engineering  Controls  For  Class  I 

Asbestos  Operations  (Non-Mandatory) 
l  Ins  is  ,i  non-mandatory  appendix  to  the  asbestos  standards  for  eonstruction 
and  for  shipyards.  Il  describes  criteria  and  procedures  for  erecting  and  us- 
Ing  negative  pressure  enclosures  far  Class  I  Asbestos  Work,  when  NPEs  are 
used  as  an  allowable  control  method  to  comply  with  paragraph  (g)(5)(i)  of 
Ihis  section.  Many  small  and  variable  details  are  involved  in  the  erection  of  a 
negative  pressure  enclosure.  OSHAand  most  participants  in  the  rulemaking 
i  thai  onlv  the  major,  more  performance  oriented  criteria  should  be 
made  mandatory.  These  criteria  are  set  out  in  paragraph  (g)  of  this  section.  In 
addition,  this  appendix  includes  these  mandatory  specifications  and  proce- 
dures In  iis  guidelines  In  order  to  make  this  appendix  coherent  and  helpful. 
The  mandatory  nature  of  the  criteria  which  appear  in  the  regulatory  text  is 
not  changed  because  they  are  included  in  this  "non-mandatory"  appendix. 
Similarly,  the  additional  criteria  and  procedures  included  as  guidelines  in 
the  appendix,  do  not  become  mandatory  because  mandatory  criteria  are 
also  included  in  these  comprehensive  guidelines. 

In  addition,  none  of  the  criteria,  both  mandatory  and  recommended,  are 
meant  to  specify  or  imply  the  need  for  use  of  patented  or  licensed  methods 
or  equipment.  Recommended  specifications  included  in  this  attachment 
should  not  discourage  the  use  of  creative  alternatives  which  can  be  shown 
to  reliably  achieve  the  objectives  of  negative-pressure  enclosures. 

Requirements  included  in  this  appendix,  cover  general  provisions  to  be  fol- 
lowed in  all  asbestos  jobs,  provisions  which  must  be  followed  for  all  Class 
I  asbestos  jobs,  and  provisions  governing  the  construction  and  tesung  of 
negative  pressure  enclosures.  The  first  category  includes  the  requirement 
for  use  of  wet  methods.  HEPA  vacuums,  and  immediate  bagging  of  waste; 
Class  I  work  must  conform  to  the  following  provisions: 

•  oversight  by  competent  person 

•  use  of  critical  barriers  over  all  openings  to  work  area 

•  isolation  of  HVAC  systems 

•  use  of  impermeable  dropcloths  and  coverage  of  all  objects  within  regu- 
lated areas 

In  addition,  more  specific  requirements  for  NPEs  include: 

•  maintenance  of  0.02  inches  water  gauge  within  enclosure 

•  manometric  measurements 

•  air  movement  away  from  employees  performing  removal  work 

•  smoke  testing  or  equivalent  for  detection  of  leaks  and  air  direcUon 

•  deactivation  of  electrical  circuits,  if  not  provided  with  ground-fault 
circuit  interrupters. 

Planning  the  Project 
The  standard  requires  that  an  exposure  assessment  be  conducted  before 
the  asbestos  job  is  begun  [§1926. 1 101(f)(1)].  Information  needed  for  that 
assessment,  includes  data  relating  to  prior  similar  jobs,  as  applied  to  the 
specific  variables  of  the  current  job.  The  information  needed  to  conduct  the 
assessment  will  be  useful  in  planning  the  project,  and  in  complying  with 
any  reporting  requirements  under  this  standard,  when  significant  changes 
are  being  made  to  a  control  system  listed  in  the  standard,  [see  also  those 
of  USEPA  (40  CFR  61.  subpart  M).  Thus,  although  the  standard  does  not 
explicitly  require  the  preparation  of  a  written  asbestos  removal  plan,  the 
usual  constituents  of  such  a  plan,  i.e..  a  description  of  the  enclosure,  the 
equipment,  and  the  procedures  to  be  used  throughout  the  project,  must  be 


di  ti  nnlned  before  the  eni  loaurecan  bi  t  re  ted   ihr  following  Information 

shiiiii.i  in  hi  tuded  in  the  planning  ol  the  system 

A  phyali  al  dew  rtptlan  ■■!  the  wort 

a  iii  si  n|iiion  ni  the  approximate  amount  ol  mati  rial  to  be  rem 

dule  foi  taming  off  and  sealing  existing  ventilation  syati 

Pa  - nel  hygiene  pn>  edurew 

A  description  ol  persona]  protective  equipment  and  clothing  to  be  worn 
by  employees; 

a  desi  1 1 1 ii  ni  1 1 !•  local i  chaual  ventilation  systems  to  be  used  and  how 

the)  are  to  be  tested; 

a  description  ol  work  practices  to  be  observed  by  employees; 

An  .ni   monltOl  inn  plan: 

A  description  ol  the  method  to  be  used  to  transporl  waste  material;  and 

The  location  of  the  dump  site. 

Materials  and  Equipment  Necessary  for  Asbestos  Removal 
Although  individual  asbestos  removal  projects  vary  In  terms  of  the  equip- 
ment required  to  accomplish  the  removal  of  the  materials,  some  equipment 
and  materials  are  common  to  most  asbestos  removal  operaUons. 

Plastic  sheeting  used  to  protect  horizontal  surfaces,  seal  1IVAC  openings 
or  to  seal  vertical  openings  and  ceilings  should  have  a  minimum  thickness 
of  6  mils.  Tape  or  other  adhesive  used  to  attach  plastic  sheeUng  should  be 
of  sufficient  adhesive  strength  to  support  the  weight  of  the  material  plus 
all  stresses  encountered  during  the  entire  duration  of  the  project  without 
becoming  detached  from  the  surface. 

Other  equipment  and  materials  which  should  be  available  at  the  beginning 
of  each  project  are: 

— HEPA  Filtered  Vacuum  is  essential  for  cleaning  the  work  area  after  the 
asbestos  has  been  removed.  It  should  have  a  long  hose  capable  of  reaching 
out-of-the-way  places,  such  as  areas  above  ceiling  tiles,  behind  pipes,  etc. 

— Portable  air  ventilation  systems  installed  to  provide  the  negaUve  air  pres- 
sure and  air  removal  from  the  enclosure  must  be  equipped  with  a  HEPA 
filter.  The  number  and  capacity  of  units  required  to  ventilate  an  enclosure 
depend  on  the  size  of  the  area  to  be  ventilated.  The  filters  for  these  systems 
should  be  designed  in  such  a  manner  that  they  can  be  replaced  when  the 
air  flow  volume  is  reduced  by  the  build-up  of  dust  in  the  filtration  material. 
Pressure  monitoring  devices  with  alarms  and  strip  chart  recorders  attached 
to  each  system  to  indicate  the  pressure  differential  and  the  loss  due  to  dust 
buildup  on  the  filter  are  recommended. 

— Water  sprayers  should  be  used  to  keep  the  asbestos  material  as  satu- 
rated as  possible  during  removal:  the  sprayers  will  provide  a  fine  mist  that 
minimizes  the  impact  of  the  spray  on  the  material. 

— Water  used  to  saturate  the  asbestos  containing  material  can  be  amended 
by  adding  at  least  15  milliliters  (1/4  ounce)  of  wetting  agent  in  1  liter  (1 
pint)  of  water.  An  example  of  a  wetting  agent  is  a  50/50  mixture  of  poly- 
oxyethylene  ether  and  polyoxyethylene  polyglycol  ester. 

— Backup  power  supplies  are  recommended,  especially  for  ventilation 
systems. 

— Shower  and  bath  water  should  be  with  mixed  hot  and  cold  water  fau- 
cets. Water  that  has  been  used  to  clean  personnel  or  equipment  should 
either  be  filtered  or  be  collected  and  discarded  as  asbestos  waste.  Soap 
and  shampoo  should  be  provided  to  aid  in  removing  dust  from  the  work- 
ers' skin  and  hair. 

— See  paragraphs  (h)  and  (i)  of  this  section  for  appropriate  respiratory  pro- 
tection and  protective  clothing. 

— See  paragraph  (k)  of  this  section  for  required  signs  and  labels. 

Preparing  the  Work  Area 
Disabling  HVAC  Systems:  The  power  to  the  heating,  ventilation,  and  air  con- 
ditioning systems  that  service  the  restricted  area  must  be  deactivated  and 
locked  off.  All  ducts,  grills,  access  ports,  windows  and  vents  must  be  sealed 
off  with  two  layers  of  plastic  to  prevent  entrainment  of  contaminated  air. 

Operating  HVAC  Systems  in  the  Restricted  Area:  If  components  of  a  HVAC 
system  located  in  the  restricted  area  are  connected  to  a  system  that  will 
service  another  zone  during  the  project,  the  portion  of  the  duct  in  the  re- 
stricted area  must  be  sealed  and  pressurized.  Necessary  precautions  include 
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caulking  the  duct  joints,  covering  all  cracks  and  openings  with  two  layers 
of  sheeting,  and  pressurizing  the  duct  throughout  the  duration  of  the 
project  by  restricting  the  return  air  flow.  The  power  to  the  fan  supplying 
the  positive  pressure  should  be  locked  "on"  to  prevent  pressure  loss. 

Sealing  Elevators:  If  an  elevator  shaft  is  located  in  the  restricted  area,  it 
should  be  either  shut  down  or  isolated  by  sealing  with  two  layers  of  plastic 
sheeting.  The  sheeting  should  provide  enough  slack  to  accommodate  the 
pressure  changes  in  the  shaft  without  breaking  the  air-tight  seal. 

Removing  Mobile  Objects:  All  movable  objects  should  be  cleaned  and 
removed  from  the  work  area  before  an  enclosure  is  constructed  unless 
moving  the  objects  creates  a  hazard.  Mobile  objects  will  be  assumed  to 
be  contaminated  and  should  be  either  cleaned  with  amended  water  and 
a  HEPA  vacuum  and  then  removed  from  the  area  or  wrapped  and  then 
disposed  of  as  hazardous  waste. 

Cleaning  and  Sealing  Surfaces:  After  cleaning  with  water  and  a  HEPA 
vacuum,  surfaces  of  stationary  objects  should  be  covered  with  two  layers 
of  plastic  sheeting.  The  sheeting  should  be  secured  with  duct  tape  or  an 
equivalent  method  to  provide  a  tight  seal  around  the  object. 

Bagging  Waste:  In  addition  to  the  requirement  for  immediate  bagging  of 
waste  for  disposal,  it  is  further  recommended  that  the  waste  material  be 
double-bagged  and  sealed  in  plastic  bags  designed  for  asbestos  disposal. 
The  bags  should  be  stored  in  a  waste  storage  area  that  can  be  controlled 
by  the  workers  conducting  the  removal.  Filters  removed  from  air  handling 
units  and  rubbish  removed  from  the  area  are  to  be  bagged  and  handled 
as  hazardous  waste. 

Constructing  the  Enclosure 
The  enclosure  should  be  constructed  to  provide  an  air-tight  seal  around 
ducts  and  openings  into  existing  ventilation  systems  and  around  pene- 
trations for  electrical  conduits,  telephone  wires,  water  lines,  drain  pipes, 
etc.  Enclosures  should  be  both  airtight  and  watertight  except  for  those 
openings  designed  to  provide  entry  and/or  air  flow  control. 

Size:  An  enclosure  should  be  the  minimum  volume  to  encompass  all  of 
the  working  surfaces  yet  allow  unencumbered  movement  by  the  worker(s). 
provide  unrestricted  air  flow  past  the  worker(s).  and  ensure  walking  sur- 
faces can  be  kept  free  of  tripping  hazards. 

Shape:  The  enclosure  may  be  any  shape  that  optimizes  the  flow  of  venti- 
lation air  past  the  worker(s) . 

Structural  Integrity:  The  walls,  ceilings  and  floors  must  be  supported  in 
such  a  manner  that  portions  of  the  enclosure  will  not  fall  down  during 
norma]  use. 

Openings:  It  is  not  necessary  that  the  structure  be  airtight;  openings  may 
be  designed  to  direct  air  flow.  Such  openings  should  be  located  at  a  distance 
from  active  removal  operations.  They  should  be  designed  to  draw  air  into  the 
enclosure  under  all  anticipated  circumstances.  In  the  event  that  negative 
pressure  is  lost,  they  should  be  fitted  with  either  HEPA  filters  to  trap  dust 
or  automatic  trap  doors  that  prevent  dust  from  escaping  the  enclosure. 
Openings  for  exits  should  be  controlled  by  an  airlock  or  a  vestibule. 

Barrier  Supports:  Frames  should  be  constructed  to  support  all  unsup- 
ported spans  of  sheeting. 

Sheeting:  Walls,  barriers,  ceilings,  and  floors  should  be  lined  with  two 
layers  of  plastic  sheeting  having  a  thickness  of  at  least  6  mil. 

Seams:  Seams  in  the  sheeting  materia]  should  be  minimized  to  reduce  the 
possibilities  of  accidenta]  rips  and  tears  in  the  adhesive  or  connections. 
All  seams  in  the  sheeting  should  overlap,  be  staggered  and  not  be  located 
at  corners  or  wall-to-floor  joints. 

Areas  Within  an  Enclosure:  Each  enclosure  consists  of  a  work  area,  a 
decontamination  area,  and  waste  storage  area.  The  work  area  where 
the  asbestos  removal  operations  occur  should  be  separated  from  both 
the  waste  storage  area  and  the  contamination  control  area  by  physical 
curtains,  doors,  and/or  airflow  patterns  that  force  any  airborne  contami- 
nation back  into  the  work  area. 

See  paragraph  (J)  of  this  section  for  requirements  for  hygiene  facilities. 

During  egress  from  the  work  area,  each  worker  should  step  into  the  equip- 
ment room,  clean  tools  and  equipment,  and  remove  gross  contamination 
from  clothing  by  wet  cleaning  and  HEPA  vacuuming.  Before  entering  the 
shower  area,  foot  coverings,  head  coverings,  hand  coverings,  and  coveralls 
are  removed  and  placed  in  impervious  bags  for  disposal  or  cleaning.  Airline 
connections  from  airline  respirators  with  HEPA  disconnects  and  power 


cables  from  powered  air-purifying  respirators  (PAPRs)  will  be  disconnected 
just  prior  to  entering  the  shower  room. 

Establishing  Negative  Pressure  Within  the  Enclosure 
Negative  Pressure:  Air  is  to  be  drawn  into  the  enclosure  under  all  antici- 
pated conditions  and  exhausted  through  a  HEPA  filter  for  24  hours  a  day 
during  the  entire  duration  of  the  project. 

Air  Flow  Tests:  Air  flow  patterns  will  be  checked  before  removal  operations 
begin,  at  least  once  per  operating  shift  and  any  time  there  is  a  question 
regarding  the  integrity  of  the  enclosure.  The  primary  test  for  air  flow  is  to 
trace  air  currents  with  smoke  tubes  or  other  visual  methods.  Flow  checks 
are  made  at  each  opening  and  at  each  doorway  to  demonstrate  that  air 
is  being  drawn  into  the  enclosure  and  at  each  worker's  position  to  show 
that  air  is  being  drawn  away  from  the  breathing  zone. 

Monitoring  Pressure  Within  the  Enclosure:  After  the  initial  air  flow  pat- 
terns have  been  checked,  the  static  pressure  must  be  monitored  within 
the  enclosure.  Monitoring  may  be  made  using  manometers,  pressure 
gauges,  or  combinations  of  these  devices.  It  is  recommended  that  they 
be  attached  to  alarms  and  strip  chart  recorders  at  points  identified  by 
the  design  engineer. 

Corrective  Actions:  If  the  manometers  or  pressure  gauges  demonstrate 
a  reduction  in  pressure  differential  below  the  required  level,  work 
should  cease  and  the  reason  for  the  change  investigated  and  appropri- 
ate changes  made.  The  air  flow  patterns  should  be  retested  before  work 
begins  again. 

Pressure  Differential:  The  design  parameters  for  static  pressure  differ- 
entials between  the  inside  and  outside  of  enclosures  typically  range  from 
0.02  to  0.10  inches  of  water  gauge,  depending  on  conditions.  All  zones 
inside  the  enclosure  must  have  less  pressure  than  the  ambient  pressure 
outside  of  the  enclosure  (-0.02  inches  water  gauge  differential).  Design 
specifications  for  the  differentia]  vary  according  to  the  size,  configuration, 
and  shape  of  the  enclosure  as  well  as  ambient  and  mechanical  air  pres- 
sure conditions  around  the  enclosure. 

Air  Flow  Patterns:  The  flow  of  air  past  each  worker  shall  be  enhanced  by 
positioning  the  intakes  and  exhaust  ports  to  remove  contaminated  air 
from  the  worker's  breathing  zone,  by  positioning  HEPA  vacuum  cleaners 
to  draw  air  from  the  worker's  breathing  zone,  by  forcing  relatively  un- 
contaminated  air  past  the  worker  toward  an  exhaust  port,  or  by  using  a 
combination  of  methods  to  reduce  the  worker's  exposure. 

Air  Handling  Unit  Exhaust:  The  exhaust  plume  from  air  handling 
units  should  be  located  away  from  adjacent  personnel  and  intakes 
for  HVAC  systems. 

Air  Flow  Volume:  The  air  flow  volume  (cubic  meters  per  minute)  exhausted 
(removed)  from  the  workplace  must  exceed  the  amount  of  makeup  air 
supplied  to  the  enclosure.  The  rate  of  air  exhausted  from  the  enclosure 
should  be  designed  to  maintain  a  negative  pressure  in  the  enclosure  and 
air  movement  past  each  worker.  The  volume  of  air  flow  removed  from  the 
enclosure  should  replace  the  volume  of  the  container  at  every  5  to  15 
minutes.  Air  flow  volume  will  need  to  be  relatively  high  for  large  enclosures, 
enclosures  with  awkward  shapes,  enclosures  with  multiple  openings,  and 
operations  employing  several  workers  in  the  enclosure. 

Air  Flow  Velocity:  At  each  opening,  the  air  flow  velocity  must  visibly  "drag- 
air  into  the  enclosure.  The  velocity  of  air  flow  within  the  enclosure  must  be 
adequate  to  remove  airborne  contamination  from  each  worker's  breathing 
zone  without  disturbing  the  asbestos-containing  material  on  surfaces. 

Airlocks:  Airlocks  are  mechanisms  on  doors  and  curtains  that  control 
the  air  flow  patterns  in  the  doorways.  If  air  flow  occurs,  the  patterns 
through  doorways  must  be  such  that  the  air  flows  toward  the  inside  of 
the  enclosure.  Sometimes  vestibules,  double  doors,  or  double  curtains  are 
used  to  prevent  air  movement  through  the  doorways.  To  use  a  vestibule,  a 
worker  enters  a  chamber  by  opening  the  door  or  curtain  and  then  closing 
the  entry  before  opening  the  exit  door  or  curtain. 

Airlocks  should  be  located  between  the  equipment  room  and  shower  room, 
between  the  shower  room  and  the  clean  room,  and  between  the  waste  storage 
area  and  the  outside  of  the  enclosure.  The  air  flow  between  adjacent  rooms 
must  be  checked  using  smoke  tubes  or  other  visual  tests  to  ensure  the  flow 
patterns  draw  air  toward  the  work  area  without  producing  eddies. 

Monitoring  for  Airborne  Concentrations 

In  addition  to  the  breathing  zone  samples  taken  as  outlined  in  paragraph 
(f)  of  this  section,  samples  of  air  should  be  taken  to  demonstrate  the  in- 
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tegrlty  of  the  enclosure,  the  cleanliness  of  the  clean  room  and  ihowi  i 
and  the  effei  ttveneaa  "i  the  HBPA  Btta   n  the  ■  lean  room  la  shown  to  bi 
contaminated,  the  n usl  be  relocated  to  an  u tamlnated  area 

Samples  taken  neai  the  exhausl  ol  portable  ventilation  syatema  mual  be 

done  with  i  .Hi- 
Genera/  Work  Practices 

I'h  -m  tiling  dust  dispersion  Is  I  lie  primary  means  ol  ( mil  rolling  I  he  spread 
of  aabeatoa  Within  the  enclosure.  Whencvci  practical,  the  point  ol  removal 
should  be  isolated,  enclosed,  covered,  or  shielded  from  the  workers  In  the 

.in  .1  Waste  asbestos  containing  materials  must  he  bagged  during  or  Im- 
mediately after  removal:  the  ni.itei  l.il  must  remain  saturated  until  the  waste 
.  out. iiner  Is  sealed. 

Waste  material  with  sharp  points  or  corners  must  be  placed  In  hard  air- 
tight containers  rather  than  bags. 

Whenever  possible,  large  components  should  be  sealed  In  plastic  sheeting 

and  removed  Intact 

Bags  or  containers  of  waste  will  be  moved  to  the  waste  holding  area,  washed . 
and  wrapped  In  a  bag  with  the  appropriate  labels. 

Cleaning  the  Work  Area 
Surfaces  within  the  work  area  should  be  kept  free  of  visible  dust  and  debris 
to  the  extent  feasible.  Whenever  visible  dust  appears  on  surfaces,  the  sur- 
faces within  the  enclosure  must  be  cleaned  by  wiping  with  a  wet  sponge, 
brush,  or  cloth  and  then  vacuumed  with  a  HEPA  vacuum. 

All  surfaces  within  the  enclosure  should  be  cleaned  before  the  exhaust 
ventilation  system  is  deactivated  and  the  enclosure  is  disassembled.  An 
approved  encapsulant  may  be  sprayed  onto  areas  after  the  visible  dust 
has  been  removed. 

Appendix  G  to  §1926.1101  [Reserved]. 

Appendix  H  to  §1926.1101 — Substance  Technical 
Information  for  Asbestos.  Non-mandatory 

/.  Substance  Identification 

A.  Substance:  "Asbestos"  is  the  name  of  a  class  of  magnesium-silicate  min- 
erals that  occur  in  fibrous  form.  Minerals  that  are  included  in  this  group  are 
chrysotile.  crocidolite.  amosite,  anthophyllite  asbestos,  tremolite  asbestos, 
and  actinolite  asbestos. 

B.  Asbestos  is  and  was  used  in  the  manufacture  of  heat-resistant  clothing, 
automotive  brake  and  clutch  linings,  and  a  variety  of  building  materials 
including  floor  tiles,  roofing  felts,  ceiling  tiles,  asbestos-cement  pipe  and 
sheet,  and  fire-resistant  drywall.  Asbestos  is  also  present  in  pipe  and  boiler 
insulation  materials  and  in  sprayed-on  materials  located  on  beams,  in 
crawlspaces,  and  between  walls. 

C.  The  potential  for  an  asbestos-containing  product  to  release  breathable 
fibers  depends  largely  on  its  degree  of  friability.  Friable  means  that  the 
material  can  be  crumbled  with  hand  pressure  and  is  therefore  likely  to 
emit  fibers.  The  fibrous  fluffy  sprayed-on  materials  used  for  nreproofing. 
insulation,  or  sound  proofing  are  considered  to  be  friable,  and  they  readily 
release  airborne  fibers  if  disturbed.  Materials  such  as  vinyl-asbestos  floor  tile 
or  roofing  felt  are  considered  non-friable  if  intact  and  generally  do  not  emit 
airborne  fibers  unless  subjected  to  sanding,  sawing  and  other  aggressive 
operations.  Asbestos-cement  pipe  or  sheet  can  emit  airborne  fibers  if  the 
materials  are  cut  or  sawed,  or  if  they  are  broken. 

D.  Permissible  exposure:  Exposure  to  airborne  asbestos  fibers  may  not 
exceed  0. 1  fibers  per  cubic  centimeter  of  air  (0. 1  f/cc)  averaged  over  the 
8-hour  workday,  and  1  fiber  per  cubic  centimeter  of  air  (1.0  f/cc)  averaged 
over  a  30  minute  work  period. 

//.  Health  Hazard  Data 

A.  Asbestos  can  cause  disabling  respiratory  disease  and  various  types 
of  cancers  if  the  fibers  are  inhaled.  Inhaling  or  ingesting  fibers  from 
contaminated  clothing  or  skin  can  also  result  in  these  diseases.  The 
symptoms  of  these  diseases  generally  do  not  appear  for  20  or  more  years 
after  initial  exposure. 

B.  Exposure  to  asbestos  has  been  shown  to  cause  lung  cancer,  mesothe- 
lioma, and  cancer  of  the  stomach  and  colon.  Mesothelioma  is  a  rare  can- 
cer of  the  thin  membrane  lining  of  the  chest  and  abdomen.  Symptoms  of 
mesothelioma  include  shortness  of  breath,  pain  in  the  walls  of  the  chest, 
and/or  abdominal  pain. 


///.  Respirators  and  Protective  Clothing 

A  kesplialors  Vou  are  required  to  wrai  .1  respirator  when  perlormlng  tasks 
ih.ii   result   10  asbestos  exposure  thai  f IH'fWta  the  permissible  exposure 

limn  (PEL]  "i  (1  1  t/i  1  .mil  when  performing  i  attain  designated  operatlona, 

Air  purllvlng  respirators  equipped  with  a  hlgh-efllclcncy  particulate  air 
IIIKl'AI  I  ill  ei  c  .111  be  used  where  .ilrljoriie  asbestos  lilx-r  concentrations  do 
not  exceed  I  11  t/i.  :  otherwise,  more  protective  respirators  such  as  alr-sup- 
plled.  positive  |,i,  sun  lull  1. 11  ■  plo  e  respirators  must  be  used.  Disposable 
respirators  or  dust  masks  are  not  permitted  to  be  used  for  asbestos  work. 
For  ellec  ine  protection,  respirators  must  fit  your  face  and  head  snugly. 
Your  employer  Is  required  to  conduct  a  fit  test  when  you  are  first  assigned 
.1  respirator  and  every  6  months  thereafter.  Respirators  should  not  be 
■  I  or  removed  In  work  situations  where  their  use  is  required. 

B.  Protective  Clothing:  You  are  required  to  wear  protective  clothing  in  work 
areas  where  asbestos  fiber  concentrations  exceed  the  permissible  exposure 
limit  (PEL)  of  0.1  f/cc. 

IV.  Disposal  Procedures  and  Clean-up 

A.  Wastes  that  are  generated  by  processes  where  asbestos  Is  present 
include: 

1 .  Empty  asbestos  shipping  containers. 

2.  Process  wastes  such  as  cuttings,  trimmings,  or  reject  materials. 

3.  Housekeeping  waste  from  wet-sweeping  or  HEPA-vacuumlng. 

4.  Asbestos  fireproofing  or  insulating  material  that  is  removed  from  build- 
ings. 

5.  Asbestos-containing  building  products  removed  during  building  reno- 
vation or  demolition. 

6.  Contaminated  disposable  protective  clothing. 

B.  Empty  shipping  bags  can  be  flattened  under  exhaust  hoods  and  packed 
into  airtight  containers  for  disposal.  Empty  shipping  drums  are  difficult  to 
clean  and  should  be  sealed. 

C.  Vacuum  bags  or  disposable  paper  filters  should  not  be  cleaned,  but  should 
be  sprayed  with  a  fine  water  mist  and  placed  into  a  labeled  waste  container. 

D.  Process  waste  and  housekeeping  waste  should  be  wetted  with  water  or  a  mix- 
ture of  water  and  surfactant  prior  to  packaging  in  disposable  containers. 

E.  Asbestos-containing  material  that  is  removed  from  buildings  must  be 
disposed  of  in  leak-Ught  6-mil  plastic  bags,  plastic-lined  cardboard  con- 
tainers, or  plasuc-lined  metal  containers.  These  wastes,  which  are  removed 
while  wet.  should  be  sealed  in  containers  before  they  dry  out  to  minimize 
the  release  of  asbestos  fibers  during  handling. 

V.  Access  to  Information 

A.  Each  year,  your  employer  is  required  to  inform  you  of  the  Infor- 
mation contained  in  this  standard  and  appendices  for  asbestos.  In 
addition,  your  employer  must  instruct  you  in  the  proper  work  prac- 
tices for  handling  asbestos-containing  materials,  and  the  correct  use 
of  protective  equipment. 

B.  Your  employer  is  required  to  determine  whether  you  are  being  exposed 
to  asbestos.  Your  employer  must  treat  exposure  to  thermal  system  insu- 
lation and  sprayed-on  and  troweled-on  surfacing  material  as  asbestos 
exposure,  unless  results  of  laboratory  analysis  show  that  the  material 
does  not  contain  asbestos.  You  or  your  representative  has  the  right  to 
observe  employee  measurements  and  to  record  the  results  obtained. 
Your  employer  is  required  to  inform  you  of  your  exposure,  and.  if  you  are 
exposed  above  the  permissible  exposure  limit,  he  or  she  is  required  to 
inform  you  of  the  actions  that  are  being  taken  to  reduce  your  exposure 
to  within  the  permissible  limit. 

C.  Your  employer  is  required  to  keep  records  of  your  exposures  and 
medical  examinations.  These  exposure  records  must  be  kept  for  at  least 
thirty  (30)  years.  Medical  records  must  be  kept  for  the  period  of  your 
employment  plus  thirty  (30)  years. 

D.  Your  employer  is  required  to  release  your  exposure  and  medical  records  to 
your  physician  or  designated  representauve  upon  your  written  request. 

Appendix  I  to  §1926.1 101 — Medical  Surveillance 
Guidelines  for  Asbestos,  Non-mandatory 


Route  of  Entry 


Inhalation,  ingestion. 
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II.  Toxicology 
Clinical  evidence  of  the  adverse  effects  associated  with  exposure  to  as- 
bestos is  present  in  the  form  of  several  well-conducted  epidemiological 
studies  of  occupationally  exposed  workers,  family  contacts  of  workers,  and 
persons  living  near  asbestos  mines.  These  studies  have  shown  a  definite 
association  between  exposure  to  asbestos  and  an  increased  incidence  of 
lung  cancer,  pleural  and  peritoneal  mesothelioma,  gastrointestinal  can- 
cer, and  asbestosis.  The  latter  is  a  disabling  fibrotic  lung  disease  that  is 
caused  only  by  exposure  to  asbestos.  Exposure  to  asbestos  has  also  been 
associated  with  an  increased  incidence  of  esophageal,  kidney,  laryngeal, 
pharyngeal,  and  buccal  cavity  cancers.  As  with  other  known  chronic  oc- 
cupational diseases,  disease  associated  with  asbestos  generally  appears 
about  20  years  following  the  first  occurrence  of  exposure:  There  are  no 
known  acute  effects  associated  with  exposure  to  asbestos. 

Epidemiological  studies  indicate  that  the  risk  of  lung  cancer  among  ex- 
posed workers  who  smoke  cigarettes  is  greatly  increased  over  the  risk 
of  lung  cancer  among  non-exposed  smokers  or  exposed  nonsmokers. 
These  studies  suggest  that  cessation  of  smoking  will  reduce  the  risk  of 
lung  cancer  for  a  person  exposed  to  asbestos  but  will  not  reduce  it  to 
the  same  level  of  risk  as  that  existing  for  an  exposed  worker  who  has 
never  smoked. 

III.  Signs  and  Symptoms  of  Exposure-Related  Disease 

The  signs  and  symptoms  of  lung  cancer  or  gastrointestinal  cancer  induced 
by  exposure  to  asbestos  are  not  unique,  except  that  a  chest  X-ray  of  an 
exposed  patient  with  lung  cancer  may  show  pleural  plaques,  pleural  cal- 
cification, or  pleural  fibrosis.  Symptoms  characteristic  of  mesothelioma 
include  shortness  of  breath,  pain  in  the  walls  of  the  chest,  or  abdominal 
pain.  Mesothelioma  has  a  much  longer  latency  period  compared  with  lung 
cancer  (40  years  versus  1 5-20  years),  and  mesothelioma  is  therefore  more 
likely  to  be  found  among  workers  who  were  first  exposed  to  asbestos  at 
an  early  age.  Mesothelioma  is  always  fatal. 

Asbestosis  is  pulmonary  fibrosis  caused  by  the  accumulation  of  asbestos 
fibers  in  the  lungs.  Symptoms  include  shortness  of  breath,  coughing,  fa- 
tigue, and  vague  feelings  of  sickness.  When  the  fibrosis  worsens,  shortness 
of  breath  occurs  even  at  rest.  The  diagnosis  of  asbestosis  is  based  on  a 
history  of  exposure  to  asbestos,  the  presence  of  characteristics  radiologic 
changes,  end-inspiratory  crackles  (rales),  and  other  clinical  features  of 
fibrosing  lung  disease.  Pleural  plaques  and  thickening  are  observed  on 
X-rays  taken  during  the  early  stages  of  the  disease.  Asbestosis  is  often  a 
progressive  disease  even  in  the  absence  of  continued  exposure,  although 
this  appears  to  be  a  highly  individualized  characteristic.  In  severe  cases, 
death  may  be  caused  by  respiratory  or  cardiac  failure. 

IV.  Surveillance  and  Preventive  Considerations 
As  noted  above,  exposure  to  asbestos  has  been  linked  to  an  increased 
risk  of  lung  cancer,  mesothelioma,  gastrointestinal  cancer,  and  asbes- 
tosis among  occupationally  exposed  workers.  Adequate  screening  tests 
to  determine  an  employee's  potential  for  developing  serious  chronic  dis- 
eases, such  as  a  cancer,  from  exposure  to  asbestos  do  not  presently  exist. 
However,  some  tests,  particularly  chest  X-rays  and  pulmonary  function 
tests,  may  indicate  that  an  employee  has  been  overexposed  to  asbestos 
increasing  his  or  her  risk  of  developing  exposure  related  chronic  diseases. 
It  is  important  for  the  physician  to  become  familiar  with  the  operating 
conditions  in  which  occupational  exposure  to  asbestos  is  likely  to  occur. 
This  is  particularly  important  in  evaluating  medical  and  work  histories 
and  in  conducting  physical  examinations.  When  an  active  employee  has 
been  identified  as  having  been  overexposed  to  asbestos  measures  taken 
by  the  employer  to  eliminate  or  mitigate  further  exposure  should  also 
lower  the  risk  of  serious  long-term  consequences. 

The  employer  is  required  to  institute  a  medical  surveillance  program  for 
all  employees  who  are  or  will  be  exposed  to  asbestos  at  or  above  the  per- 
missible exposure  limit  (0.1  fiber  per  cubic  centimeter  of  air).  All  exami- 
nations and  procedures  must  be  performed  by  or  under  the  supervision 
of  a  licensed  physician,  at  a  reasonable  time  and  place,  and  at  no  cost 
to  the  employee. 

Although  broad  latitude  is  given  to  the  physician  in  prescribing  specific 
tests  to  be  included  in  the  medical  surveillance  program.  OSHA  requires 
inclusion  of  the  following  elements  in  the  routine  examination: 

(i)  Medical  and  work  histories  with  special  emphasis  directed  to  symptoms 
of  the  respiratory  system,  cardiovascular  system,  and  digestive  tract. 

(ii)  Completion  of  the  respiratory  disease  questionnaire  contained  in 
Appendix  D. 


(til)  A  physical  examination  including  a  chest  roentgenogram  and  pul- 
monary function  test  that  includes  measurement  of  the  employee's  forced 
vital  capacity  (FVC)  and  forced  expiratory  volume  at  one  second  (FEV,). 

(iv)  Any  laboratory  or  other  test  that  the  examining  physician  deems  by 
sound  medical  practice  to  be  necessary. 

The  employer  is  required  to  make  the  prescribed  tests  available  at  least  an- 
nually to  those  employees  covered;  more  often  than  specified  if  recommended 
by  the  examining  physician;  and  upon  termination  of  employment. 

The  employer  is  required  to  provide  the  physician  with  the  following  in- 
formation: A  copy  of  this  standard  and  appendices;  a  description  of  the 
employee's  duties  as  they  relate  to  asbestos  exposure;  the  employee's 
representative  level  of  exposure  to  asbestos:  a  description  of  any  personal 
protective  and  respiratory  equipment  used:  and  information  from  previous 
medical  examinations  of  the  affected  employee  that  is  not  otherwise  avail- 
able to  the  physician.  Making  this  information  available  to  the  physician 
will  aid  in  the  evaluation  of  the  employee's  health  in  relation  to  assigned 
duties  and  fitness  to  wear  personal  protective  equipment,  if  required. 

The  employer  is  required  to  obtain  a  written  opinion  from  the  exam- 
ining physician  containing  the  results  of  the  medical  examination;  the 
physician's  opinion  as  to  whether  the  employee  has  any  detected  medical 
conditions  that  would  place  the  employee  at  an  increased  risk  of  exposure- 
related  disease;  any  recommended  limitations  on  the  employee  or  on  the 
use  of  personal  protective  equipment:  and  a  statement  that  the  employee 
has  been  informed  by  the  physician  of  the  results  of  the  medical  exami- 
nation and  of  any  medical  conditions  related  to  asbestos  exposure  that 
require  further  explanation  or  treatment.  This  written  opinion  must  not 
reveal  specific  findings  or  diagnoses  unrelated  to  exposure  to  asbestos, 
and  a  copy  of  the  opinion  must  be  provided  to  the  affected  employee. 

Appendix  J  to  §1926.1101 — Smoking  Cessation 
Program  Information  for  Asbestos — Non-mandatory 

The  following  organizations  provide  smoking  cessation  information. 

1.  The  National  Cancer  Institute  operates  a  toll-free  Cancer 
Information  Service  (CIS)  with  trained  personnel  to  help  you.  Call  1  -800- 
4-CANCER*  to  reach  the  CIS  office  serving  your  area,  or  write:  Office  of 
Cancer  Communications.  National  Cancer  Institute.  National  Institutes 
of  Health.  Building  31  Room  10A24.  Bethesda,  Maryland  20892. 

2.  American  Cancer  Society.  3340  Peachtree  Road,  N.E.,  Atlanta,  Georgia 
30026.  (404)  320-3333 

The  American  Cancer  Society  (ACS)  is  a  voluntary  organization  composed 
of  58  divisions  and  3.100  local  units.  Through  The  Great  American 
Smokeout"  in  November,  the  annual  Cancer  Crusade  in  April,  and  nu- 
merous educational  materials,  ACS  helps  people  learn  about  the  health 
hazards  of  smoking  and  become  successful  ex-smokers. 

3.  American  Heart  Association.  7320  Greenville  Avenue,  Dallas.  Texas 
75231,  (214)  750-5300 

The  American  Heart  Association  (AHA)  is  a  voluntary  organization  with 
130.000  members  (physicians,  scientists,  and  laypersons)  in  55  state 
and  regional  groups.  AHA  produces  a  variety  of  publications  and  audio- 
visual materials  about  the  effects  of  smoking  on  the  heart.  AHA  also  has 
developed  a  guidebook  for  incorporating  a  weight-control  component  into 
smoking  cessation  programs. 

4.  American  Lung  Association.  1740  Broadway.  New  York,  New  York 
10019.  (212)  245-8000 

A  voluntary  organization  of  7,500  members  (physicians,  nurses,  and 
laypersons),  the  American  Lung  Association  (ALA)  conducts  numerous 
public  information  programs  about  the  health  effects  of  smoking.  ALA 
has  59  state  and  85  local  units.  The  organization  actively  supports  legis- 
lation and  information  campaigns  for  non-smokers'  rights  and  provides 
help  for  smokers  who  want  to  quit,  for  example,  through  "Freedom  From 
Smoking,"  a  self-help  smoking  cessation  program. 

5.  Office  on  Smoking  and  Health.  U.S.  Department  of  Health  and  Hu- 
man Services.  5600  Fishers  Lane.  Park  Building,  Room  1 10,  Rockville, 
Maryland  20857 

The  Office  on  Smoking  and  Health  (OSH)  is  the  Department  of  Health  and 
Human  Services'  lead  agency  in  smoking  control.  OSH  has  sponsored 
distribution  of  publications  on  smoking-related  topics,  such  as  free  fly- 
ers on  relapse  after  initial  quitting,  helping  a  friend  or  family  member 
quit  smoking,  the  health  hazards  of  smoking,  and  the  effects  of  parental 
smoking  on  teenagers. 
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•in  Hawaii,  cm  ( l.iim  i  all  •.'  i  1234  (call  i  olio  i  from  neighboring  ki.hi.ki, 

Spanish  speaking  stafl  members  are  available  during  daytime  houre  to 
callers  from  the  following  areas  California  Florida,  Georgia,  Illinois.  New 
Jersey  [ana  cods  301 1,  Mew  York,  and  Perns  I  onaull  yom  lot  .ii  telephoni 
directory  foi  listings  ol  local  chapters 

Appendix  K  to  §1926.1 101— Polarized  Light 

Microscopy  of  Asbestos  (Non-mandatory) 
Method  niiiniii  i 
in  I'M 
Matrix  Hulk 
i  lollei  Hon  Procedure: 

Colled  approximately  1  in  2  grams  of  each  type  of  material  and  place  Into 
separata  20  mi.  scintillation  vials. 

Analytical  Procedure: 

A  portion  of  each  separate  phase  Is  analyzed  by  gross  examination,  phase- 
polar  examination,  and  central  stop  dispersion  microscopy. 

Commercial  manufacturers  and  products  menUoned  In  this  method  are  for 
descriptive  use  only  and  do  not  constitute  endorsements  by  USDOL-OSHA. 
Similar  products  from  other  sources  may  be  substituted. 

1.  Introduction 
This  method  describes  the  collection  and  analysis  of  asbestos  bulk  mate- 
rials by  light  microscopy  techniques  Including  phase-  polar  illumination 
and  central-stop  dispersion  microscopy.  Some  terms  unique  to  asbestos 
analysis  are  defined  below: 

Amphibole:  A  family  of  minerals  whose  crystals  are  formed  by  long,  thin 
units  which  have  two  thin  ribbons  of  double  chain  silicate  with  a  brucite 
ribbon  in  between.  The  shape  of  each  unit  is  similar  to  an  "I  beam".  Minerals 
important  in  asbestos  analysis  Include  cummingtonite-grunerite.  crocldolite. 
tremolite-actlnolite  and  anthophylllte. 

Asbestos:  A  term  for  naturally  occurring  fibrous  minerals.  Asbestos  in- 
cludes chrysotile.  cummingtonite-grunerite  asbestos  (amosite).  anthophyl- 
llte asbestos,  tremolite  asbestos,  crocidolite.  actinolite  asbestos  and  any  of 
these  minerals  which  have  been  chemically  treated  or  altered.  The  precise 
chemical  formulation  of  each  species  varies  with  the  location  from  which 
il  was  mined.  Nominal  compositions  are  listed: 

Chrysotile MgaS^OjIOHlj 

Crocidolite  (Riebeckite  asbestos) Na2Fe32+Fe23+Si8022(OH)2 

Cummingtonite-Grunerite 

asbestos  (Amosite) (Mg.Fe)7  Si8022(OH)2 

Tremolite-Actinollte  asbestos Caj(Mg.Fe)5  Si8022(OH)2 

Anthophyllite  asbestos (Mg.Fe)7  Si8022  (OH)2 

Asbestos  Fiber:  A  fiber  of  asbestos  meeting  the  criteria  for  a  fiber.  (See  sec- 
tion 3.5.  of  this  Appendix). 

Aspect  Ratio:  The  ratio  of  the  length  of  a  fiber  to  its  diameter  usually  defined 
as  "length:  width",  e.g..  3:1. 

Brucite:  A  sheet  mineral  with  the  composition  Mg(OH)2. 

Central  Stop  Dispersion  Staining  (microscope!:  This  is  a  dark  field  microscope 
technique  that  images  particles  using  only  light  refracted  by  the  particle, 
excluding  light  that  travels  through  the  particle  unrefracted.  This  is  usually 
accomplished  with  a  McCrone  objective  or  other  arrangement  which  places 
a  circular  stop  with  apparent  aperture  equal  to  the  objective  aperture  in 
the  back  focal  plane  of  the  microscope. 

Cleavage  Fragments:  Mineral  particles  formed  by  the  comminution  of 
minerals,  especially  those  characterized  by  relatively  parallel  sides  and 
moderate  aspect  ratio. 

Differential  Counting:  The  term  applied  to  the  practice  of  excluding  cer- 
tain kinds  of  fibers  from  a  phase  contrast  asbestos  count  because  they 
are  not  asbestos. 

Fiber:  A  particle  longer  than  or  equal  to  5  pm  with  a  length  to  width  ratio 
greater  than  or  equal  to  3:1.  This  may  include  cleavage  fragments,  (see 
section  3.5  of  this  appendix). 

Phase  Contrast:  Contrast  obtained  in  the  microscope  by  causing  light  scat- 
tered by  small  particles  to  destructively  interfere  with  unscattered  light. 


thereby  enhancing  the  visibility  of  very  small  partii  lea  and  parta  lea  with 

v  <  i  \   Liu  inn  Insii    I  nnliasl 

/'has,'  '  onlrnsl  \ln  riiMii/»'.  A  microscope  configured  With  .1  phase  mask 
pall  In  '   The  trchnlquewWch  uses  this  Is  called  Phase 

Contrast  vn<  ms<  opy  ii'<  Ml 

n«iv  PoUu  Anolyats  rhls  is  the  use  oi  polarized  Ughl  in  .1  pta 

mlcrosi  ope    II  Is  used  lo  sec  the  same  sl/e  libers  that  an   Visible  In  air  liliei 

analysis  Although  fibers  imei  than  1  pi-  analysis  0!  these  is 

Inferred  II analysis  ol  larger  bundles  Ibal  are  usually  present. 

Phase-Polar  Microscope:  The  phase-polar  microscope  Is  a  phase  conlrasi 
microscope  which  has  an  analyzer,  a  polarizer,  a  lirsi  order  red  plate  and 
a  rotating  phase  condenser  all  In  place  so  that  the  polarized  light  Image  Is 

enhani  ed  by  phase  contrast 

Sealing  Encapsulant:  This  Is  a  product  which  can  be  applied,  preferably 
by  spraying,  onto  an  asbestos  surface  which  will  seal  the  surface  so  that 
fibers  cannot  be  released. 

Serpentine:  A  mineral  family  consisting  of  minerals  with  the  general  compo- 
sition Mg^lSij  Os(OH)4  having  the  magnesium  in  brucite  layer  over  a  silicate 
layer.  Minerals  Important  In  asbestos  analysis  Included  In  this  family  are 
chrysotile.  llzardlte.  antigorite. 

1 .1 .  History 

Light  microscopy  has  been  used  for  well  over  100  years  for  the  determination 
of  mineral  species.  This  analysis  Is  carried  out  using  specialized  polarizing 
microscopes  as  well  as  bright  field  microscopes.  The  Identification  of  minerals 
Is  an  on-going  process  with  many  new  minerals  described  each  year.  The  first 
recorded  use  of  asbestos  was  in  Finland  about  2500  B.C.  where  the  material 
was  used  in  the  mud  wattle  for  the  wooden  huts  the  people  lived  in  as  well  as 
strengthening  for  pottery.  Adverse  health  aspects  of  the  mineral  were  noted 
nearly  2000  years  ago  when  Pliny  the  Younger  wrote  about  the  poor  health  of 
slaves  in  the  asbestos  mines.  Although  known  to  be  injurious  for  centuries,  the 
first  modern  references  to  its  toxicity  were  by  the  British  Labor  Inspectorate 
when  it  banned  asbestos  dust  from  the  workplace  in  1898.  Asbestosls  cases 
were  described  in  the  literature  after  the  turn  of  the  century.  Cancer  was  first 
suspected  m  the  mid  1930s  and  a  causal  link  to  mesothelioma  was  made  in 
1965.  Because  of  the  public  concern  for  worker  and  public  safety  with  the 
use  of  this  material,  several  different  types  of  analysis  were  applied  to  the 
determination  of  asbestos  content.  Light  microscopy  requires  a  great  deal  of 
experience  and  craft.  Attempts  were  made  to  apply  less  subjective  methods 
to  the  analysis.  X-ray  diffraction  was  partially  successful  in  determining  the 
mineral  types  but  was  unable  to  separate  out  the  fibrous  portions  from  the 
non-fibrous  portions.  Also,  the  minimum  detection  limit  for  asbestos  analysis 
by  X-ray  diffraction  (XRD)  is  about  1%.  Differential  Thermal  Analysis  (DTA) 
was  no  more  successful.  These  provide  useful  corroborating  information  when 
the  presence  of  asbestos  has  been  shown  by  microscopy:  however,  neither 
can  determine  the  difference  between  fibrous  and  non-fibrous  minerals  when 
both  habits  are  present.  The  same  is  true  of  Infrared  Absorption  (IR). 

When  electron  microscopy  was  applied  to  asbestos  analysis,  hundreds  of  fibers 
were  discovered  present  too  small  to  be  visible  in  any  light  microscope.  There 
are  two  different  types  of  electron  microscope  used  for  asbestos  analysis: 
Scanning  Electron  Microscope  (SEM)  and  Transmission  Electron  Microscope 
(TEM).  Scanning  Electron  Microscopy  is  useful  in  identifying  minerals.  The  SEM 
can  provide  two  of  the  three  pieces  of  information  required  to  identify  fibers 
by  electron  microscopy:  morphology  and  chemistry.  The  third  is  structure  as 
determined  by  Selected  Area  Electron  Diffraction — SAED  which  is  performed 
in  the  TEM.  Although  the  resolution  of  the  SEM  is  sufficient  for  very  fine  fibers 
to  be  seen,  accuracy  of  chemical  analysis  that  can  be  performed  on  the  fibers 
varies  with  fiber  diameter  in  fibers  of  less  than  0.2  um  diameter.  The  TEM  is  a 
powerful  tool  to  identify  fibers  too  small  to  be  resolved  by  light  microscopy  and 
should  be  used  in  conjunction  with  this  method  when  necessary.  The  TEM  can 
provide  all  three  pieces  of  information  required  for  fiber  identification.  Most 
fibers  thicker  than  1  pm  can  adequately  be  defined  in  the  light  microscope. 
The  light  microscope  remains  as  the  best  instrument  for  the  determination 
of  mineral  type.  This  is  because  the  minerals  under  investigation  were  first 
described  analytically  with  the  light  microscope.  It  is  inexpensive  and  gives 
positive  identification  for  most  samples  analyzed.  Further,  when  optical  tech- 
niques are  inadequate,  there  is  ample  indication  that  alternative  techniques 
should  be  used  for  complete  identification  of  the  sample. 

1.2.  Principle 

Minerals  consist  of  atoms  that  may  be  arranged  in  random  order  or  in  a  regu- 
lar arrangement.  Amorphous  materials  have  atoms  in  random  order  while 
crystalline  materials  have  long  range  order.  Many  materials  are  transparent  to 
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light,  at  least  for  small  particles  or  for  thin  sections.  The  properties  of  these 
materials  can  be  Investigated  by  the  effect  that  the  material  has  on  light  pass- 
ing through  it.  The  six  asbestos  minerals  are  all  crystalline  with  particular 
properties  that  have  been  identified  and  cataloged.  These  six  minerals  are 
anisotropic.  They  have  a  regular  array  of  atoms,  but  the  arrangement  is  not 
the  same  in  all  directions.  Each  major  direction  of  the  crystal  presents  a  dif- 
ferent regularity.  Light  photons  travelling  in  each  of  these  main  directions  will 
encounter  different  electrical  neighborhoods,  affecting  the  path  and  time  of 
travel.  The  techniques  outlined  in  this  method  use  the  fact  that  light  traveling 
through  fibers  or  crystals  in  different  directions  will  behave  differently,  but 
predictably.  The  behavior  of  the  light  as  it  travels  through  a  crystal  can  be 
measured  and  compared  with  known  or  determined  values  to  identify  the 
mineral  species.  Usually.  Polarized  Light  Microscopy  (PLM)  is  performed  with 
strain-free  objectives  on  a  bright-field  microscope  platform.  This  would  limit 
the  resolution  of  the  microscope  to  about  0.4  um.  Because  OSHA  requires 
the  counting  and  identification  of  fibers  visible  in  phase  contrast,  the  phase 
contrast  platform  is  used  to  visualize  the  fibers  with  the  polarizing  elements 
added  into  the  light  path.  Polarized  light  methods  cannot  identify  fibers  finer 
than  about  1pm  in  diameter  even  though  they  are  visible.  The  finest  fibers  are 
usually  identified  by  inference  from  the  presence  of  larger,  identifiable  fiber 
bundles.  When  fibers  are  present,  but  not  identifiable  by  light  microscopy, 
use  either  SEM  or  TEM  to  determine  the  fiber  identity. 

1 .3.  Advantages  and  Disadvantages 

The  advantages  of  light  microcopy  are: 

(a)  Basic  identification  of  the  materials  was  first  performed  by  light 
microscopy  and  gross  analysis.  This  provides  a  large  base  of  published 
information  against  which  to  check  analysis  and  analytical  technique. 

(b)  The  analysis  is  specific  to  fibers.  The  minerals  present  can  exist  in  asbes- 
tiform.  fibrous,  prismatic,  or  massive  varieties  all  at  the  same  time.  There- 
fore, bulk  methods  of  analysis  such  as  X-ray  diffraction.  IR  analysis.  DTA, 
etc.  are  inappropriate  where  the  material  is  not  known  to  be  fibrous. 

(c)  The  analysis  is  quick,  requires  little  preparation  time,  and  can  be 
performed  on-site  if  a  suitably  equipped  microscope  is  available. 

The  disadvantages  are: 

(a)  Even  using  phase-polar  illumination,  not  all  the  fibers  present  may 
be  seen.  This  is  a  problem  for  very  low  asbestos  concentrations  where 
agglomerations  or  large  bundles  of  fibers  may  not  be  present  to  allow 
identification  by  inference. 

(b)  The  method  requires  a  great  degree  of  sophistication  on  the  part  of 
the  microscopist.  An  analyst  is  only  as  useful  as  his  mental  catalog  of 
images.  Therefore,  a  microscopist's  accuracy  is  enhanced  by  experience. 
The  mineralogical  training  of  the  analyst  is  very  important.  It  is  the  basis 
on  which  subjective  decisions  are  made. 

(c)  The  method  uses  only  a  tiny  amount  of  material  for  analysis.  This  may 
lead  to  sampling  bias  and  false  results  (high  or  low).  This  is  especially 
true  if  the  sample  is  severely  inhomogeneous. 

(d)  Fibers  may  be  bound  in  a  matrix  and  not  distinguishable  as  fibers  so 
identification  cannot  be  made. 

1 .4.  Method  Performance 

1.4.1.  This  method  can  be  used  for  determination  of  asbestos  content  from 
0  to  100%  asbestos.  The  detection  limit  has  not  been  adequately  deter- 
mined, although  for  selected  samples,  the  limit  is  very  low,  depending  on 
the  number  of  particles  examined.  For  mostly  homogeneous,  finely  divided 
samples,  with  no  difficult  fibrous  interferences,  the  detection  limit  is  be- 
low 1%.  For  inhomogeneous  samples  (most  samples),  the  detection  limit 
remains  undefined.  NIST  has  conducted  proficiency  testing  of  laboratories 
on  a  national  scale.  Although  each  round  is  reported  statistically  with  an 
average,  control  limits,  etc..  the  results  indicate  a  difficulty  in  establishing 
precision  especially  in  the  low  concentration  range.  It  is  suspected  that  there 
is  significant  bias  in  the  low  range  especially  near  1%.  EPA  tried  to  remedy 
this  by  requiring  a  mandatory  point  counting  scheme  for  samples  less  than 
10%.  The  point  counting  procedure  is  tedious,  and  may  introduce  signifi- 
cant biases  of  its  own.  It  has  not  been  incorporated  into  this  method. 

1.4.2.  The  precision  and  accuracy  of  the  quantitation  tests  performed 
in  this  method  are  unknown.  Concentrations  are  easier  to  determine  in 
commercial  products  where  asbestos  was  deliberately  added  because  the 
amount  is  usually  more  than  a  few  percent.  An  analyst's  results  can  be 
"calibrated"  against  the  known  amounts  added  by  the  manufacturer.  For 
geological  samples,  the  degree  of  homogeneity  affects  the  precision. 


1 .4.3.  The  performance  of  the  method  is  analyst  dependent.  The  analyst 
must  choose  carefully  and  not  necessarily  randomly  the  portions  for  anal- 
ysis to  assure  that  detection  of  asbestos  occurs  when  it  is  present.  For  this 
reason,  the  analyst  must  have  adequate  training  in  sample  preparation, 
and  experience  in  the  location  and  identification  of  asbestos  in  samples. 
This  is  usually  accomplished  through  substantial  on-the-job  training  as 
well  as  formal  education  in  mineralogy  and  microscopy. 

1 .5.  Interferences 

Any  material  which  is  long.  thin,  and  small  enough  to  be  viewed  under  the 
microscope  can  be  considered  an  interference  for  asbestos.  There  are  literally 
hundreds  of  interferences  in  workplaces.  The  techniques  described  in  this 
method  are  normally  sufficient  to  eliminate  the  interferences.  An  analyst's 
success  in  eliminating  the  interferences  depends  on  proper  training. 

Asbestos  minerals  belong  to  two  mineral  families:  the  serpentines  and  the 
amphiboles.  In  the  serpentine  family,  the  only  common  fibrous  mineral  is 
chrysotile.  Occasionally,  the  mineral  antigorite  occurs  in  a  fibril  habit  with 
morphology  similar  to  the  amphiboles.  The  amphibole  minerals  consist 
of  a  score  of  different  minerals  of  which  only  five  are  regulated  by  federal 
standard:  amosite.  crocidolite.  anthophyllite  asbestos,  tremolite  asbestos 
and  actinolite  asbestos.  These  are  the  only  amphibole  minerals  that  have 
been  commercially  exploited  for  their  fibrous  properties:  however,  the  rest 
can  and  do  occur  occasionally  in  asbestiform  habit. 

In  addition  to  the  related  mineral  interferences,  other  minerals  common 
in  building  material  may  present  a  problem  for  some  microscopists:  gyp- 
sum, anhydrite,  brucite.  quartz  fibers,  talc  fibers  or  ribbons,  wollastonite. 
perlite.  attapulgite.  etc.  Other  fibrous  materials  commonly  present  in 
workplaces  are:  fiberglass,  mineral  wool,  ceramic  wool,  refractory  ceramic 
fibers,  kevlar.  nomex.  synthetic  fibers,  graphite  or  carbon  fibers,  cellulose 
(paper  or  wood)  fibers,  metal  fibers,  etc. 

Matrix  embedding  materia]  can  sometimes  be  a  negative  interference. 
The  analyst  may  not  be  able  to  easily  extract  the  fibers  from  the  matrix 
in  order  to  use  the  method.  Where  possible,  remove  the  matrix  before  the 
analysis,  taking  careful  note  of  the  loss  of  weight.  Some  common  matrix 
materials  are:  vinyl,  rubber,  tar.  paint,  plant  fiber,  cement,  and  epoxy.  A 
further  negative  interference  is  that  the  asbestos  fibers  themselves  may  be 
either  too  small  to  be  seen  in  Phase  contrast  Microscopy  (PCM)  or  of  a  very 
low  fibrous  quality,  having  the  appearance  of  plant  fibers.  The  analyst's 
ability  to  deal  with  these  materials  increases  with  experience. 

1 .6.  Uses  and  Occupational  Exposure 

Asbestos  is  ubiquitous  in  the  environment.  More  than  40%  of  the  land 
area  of  the  United  States  is  composed  of  minerals  which  may  contain 
asbestos.  Fortunately,  the  actual  formation  of  great  amounts  of  asbestos 
is  relatively  rare.  Nonetheless,  there  are  locations  in  which  environmental 
exposure  can  be  severe  such  as  in  the  Serpentine  Hills  of  California. 

There  are  thousands  of  uses  for  asbestos  in  industry  and  the  home. 
Asbestos  abatement  workers  are  the  most  current  segment  of  the  popu- 
lation to  have  occupational  exposure  to  great  amounts  of  asbestos.  If  the 
material  is  undisturbed,  there  is  no  exposure.  Exposure  occurs  when  the 
asbestos-containing  material  is  abraded  or  otherwise  disturbed  during 
maintenance  operations  or  some  other  activity.  Approximately  95%  of  the 
asbestos  in  place  in  the  United  States  is  chrysotile. 

Amosite  and  crocidolite  make  up  nearly  all  the  difference.  Tremolite  and 
anthophyllite  make  up  a  very  small  percentage.  Tremolite  is  found  in  ex- 
tremely small  amounts  in  certain  chrysotile  deposits.  Actinolite  exposure 
is  probably  greatest  from  environmental  sources,  but  has  been  identified 
in  vermiculite  containing,  sprayed-on  insulating  materials  which  may 
have  been  certified  as  asbestos-free. 

1 .7.  Physical  and  Chemical  Properties 

The  nominal  chemical  compositions  for  the  asbestos  minerals  were  given 
in  Section  1.  Compared  to  cleavage  fragments  of  the  same  minerals, 
asbestiform  fibers  possess  a  high  tensile  strength  along  the  fiber  axis. 
They  are  chemically  inert,  non-combustible,  and  heat  resistant.  Except 
for  chrysotile.  they  are  insoluble  in  Hydrochloric  acid  (HC1).  Chrysotile  is 
slightly  soluble  in  HC1.  Asbestos  has  high  electrical  resistance  and  good 
sound  absorbing  characteristics.  It  can  be  woven  into  cables,  fabrics  or 
other  textiles,  or  matted  into  papers,  felts,  and  mats. 

1.8.  Toxicology  (This  Section  is  for  Information  Only  and  Should  Not  Be 
Taken  as  OSHA  Policy.) 

Possible  physiologic  results  of  respiratory  exposure  to  asbestos  are  mesothe- 
lioma of  the  pleura  or  peritoneum,  interstitial  fibrosis,  asbestosis,  pneumo- 
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2.  Sampling  Procedure 
2.1 .  Equipment  for  sampling 

l.il   I  ube  ul  nn  k  litnei   sampling  ili  \  H  . 

li>l  Knlft 

|i  I  20  nil    si  iniill.iili.ii  vi.il  m  slnill.ii-  vial 

(d)  Sealing  encapaulant 

2.2.  Safety  Precautions 

Asbestos  is  .i  known  carcinogen  lake  care  when  sampling.  While  In  .111 
asbestos  containing  atmosphere,  a  properly  selected  and  til  tested  respl 
rator  should  be  worn.  Take  samples  In  a  manner  to  cause  the  least  amount 
nl  dust    Follow  these  general  guidelines: 

(a)  Ho  not  make  unnecessary  dust. 

(b)  Take  only  a  small  amount  (1  to  2  g). 

(c)  lightly  close  the  sample  container. 

(d)  Use  encapsulant  to  seal  the  spot  where  the  sample  was  taken.  If 
necessary 

2.3.  Sampling  Procedure 
Samples  of  any  suspect  material  should  be  taken  from  an  Inconspicuous 
place.  Where  the  material  is  to  remain,  seal  the  sampling  wound  with  an 
encapsulant  to  eliminate  the  potential  for  exposure  from  the  sample  site. 
Microscopy  requires  only  a  few  milligrams  of  material.  The  amount  that 
will  till  a  20  mL  scintillation  vial  is  more  than  adequate.  Be  sure  to  collect 
samples  from  all  layers  and  phases  of  material.  If  possible,  make  separate 
samples  of  each  different  phase  of  the  material.  This  will  aid  in  determining 
the  actual  hazard.  DO  NOT  USE  ENVELOPES,  PLASTIC  OR  PAPER  BAGS 
OF  ANY  KIND  TO  COLLECT  SAMPLES.  The  use  of  plastic  bags  presents  a 
contaminaUon  hazard  to  laboratory  personnel  and  to  other  samples.  When 
these  containers  are  opened,  a  bellows  effect  blows  fibers  out  of  the  container 
onto  everything,  including  the  person  opening  the  container. 

If  a  cork-borer  type  sampler  is  available,  push  the  tube  through  the  ma- 
terial all  the  way.  so  that  all  layers  of  materia]  are  sampled.  Some  samplers 
are  Intended  to  be  disposable.  These  should  be  capped  and  sent  to  the 
laboratory.  If  a  non-disposable  cork  borer  is  used,  empty  the  contents  into 
a  scintillation  vial  and  send  to  the  laboratory.  Vigorously  and  completely 
clean  the  cork  borer  between  samples. 

2.4  Shipment 
Samples  packed  in  glass  vials  must  not  touch  or  they  might  break  in 
shipment. 

(a)  Seal  the  samples  with  a  sample  seal  over  the  end  to  guard  against  tam- 
pering and  to  identify  the  sample. 

(b)  Package  the  bulk  samples  in  separate  packages  from  the  air  samples. 
They  may  cross-contaminate  each  other  and  will  invalidate  the  results  of 
the  air  samples. 

(c)  Include  identifying  paperwork  with  the  samples,  but  not  in  contact  with 
the  suspected  asbestos. 

(d)  To  maintain  sample  accountability,  ship  the  samples  by  certified  mail, 
overnight  express,  or  hand  carry  them  to  the  laboratory. 

3.  Analysis 
The  analysis  of  asbestos  samples  can  be  divided  into  two  major  parts: 
sample  preparation  and  microscopy.  Because  of  the  different  asbestos  uses 
that  may  be  encountered  by  the  analyst,  each  sample  may  need  different 
preparation  steps.  The  choices  are  outlined  below.  There  are  several  differ- 
ent tests  that  are  performed  to  identify  the  asbestos  species  and  determine 
the  percentage.  They  will  be  explained  below. 

3.1 .  Safety 

(a)  Do  not  create  unnecessary  dust.  Handle  the  samples  in  HEPA-filter 
equipped  hoods.  If  samples  are  received  in  bags,  envelopes  or  other  inap- 
propriate container,  open  them  only  in  a  hood  having  a  face  velocity  at  or 
greater  than  100  fpm.  Transfer  a  small  amount  to  a  scintillation  vial  and 
only  handle  the  smaller  amount. 


Subpart  Z— Toxic  and  Hazardous  Substances 

Oil  i  (pen  -..nii|iii-s  in  .1  hood,  neva  In  the  open  lab  area 

li  1  Index  nt  refraction  nils  1  in  be  Uadi    1 . 1  k«-  .  are  not  to  get  thJi  material 

mi  the  skin    Wash  Immediately  Willi  soap  and  walei  It  llils  happen* 

idi  Samples  thai  have  been  heated  in  the  muffle  fui  nai  t  n  ii»-  drying  oven 
in.i\  in  hoi  Handle  them  with  tongs  umii  they  are  1  '«•]  enough  to  handle. 

(e|  Some  nl  tin-  solvents  used,  such  as  Till-'  llrti.ilivdriiliir.iii>.  .in    io>.|i 

and    1 iii  < ■  1 1 1  \  in-  iianiiii-ii  in  an  appropriate  fume  lux*!  and  according 

in  iiisinii  linns  given  in  ihe  Material  Safety  Data  Bheel  (MSDS). 

3.2.  Equipment 

1. 1|  I'll. isi-  contrast  microscope  with  lOx.  1 6x  and  40x  objectives.  lOxwide- 

hiiii  eyepieces,  o-22  Walton  -Beckett  graticule,  Whipple  disk,  polarizer, 
analyze]  and  Oral  order  red  or  gypsum  plate.  100  Wad  illuminator,  rotat- 
ing position  condenser  with  oversize  phase  rings,  central  stop  dispersion 
objective.  Kohler  illumination  and  a  rotating  mechanical  stage. 

[b]  St  reo  microscope  with  reflected  light  illumination,  transmitted  lighi 
Illumination,  polarizer,  analyzer  and  first  order  red  or  gypsum  plate,  and 
rotating  stage. 

It  I  Negative  pressure  hood  for  the  stereo  microscope 

(dl  Mullle  furnace  capable  of  600  °C 

(c)  Drying  oven  capable  of  50 — 150  °C 

(f)  Aluminum  specimen  pans 

(g)  Tongs  for  handling  samples  In  the  furnace 

(h)  High  dispersion  index  of  refraction  oils  (Special  for  dispersion  staining.) 

n=  1.550 

n  =  1.585 

n=  1.590 

n  =  1 .605 

n=  1.620 

n=  1.670 

n=  1.680 

n=  1.690 

(i)  A  set  of  index  of  refraction  oils  from  about  n=  1 .350  to  n=2.000  in  n=0.005 
increments.  (Standard  for  Becke  line  analysis.) 

(j)  Glass  slides  with  painted  or  frosted  ends  1x3  inches  1mm  (thick, 
precleaned. 

(k)  Cover  Slips  22x22  mm.  1  1/2 

(1)  Paper  clips  or  dissection  needles 

(m)  Hand  grinder 

(n)  Scalpel  with  both  1 0  and  1 1  blades 

(o)  0. 1  molar  HC1 

(p)  Decalcifying  solution  (Baxter  Scientific  Products)  Ethylenediaminetet- 

raacetic  Acid 

Tetrasodium  0.7  g/liter 

Sodium  Potassium  Tartrate  8.0  mg/liter 

Hydrochloric  Acid  99.2  g/liter 

Sodium  Tartrate  0.14  g/liter 

(q)  Tetrahydrofuran  (THF) 

(r)  Hotplate  capable  of  60  °C 

(s)  Balance 

(t)  Hacksaw  blade 

(u)  Ruby  mortar  and  pestle 

3.3.  Sample  Pre-Preparation 
Sample  preparation  begins  with  pre-preparation  which  may  include  chem- 
ical reduction  of  the  matrix,  heating  the  sample  to  dryness  or  heating  in 
the  muffle  furnace.  The  end  result  is  a  sample  which  has  been  reduced  to  a 
powder  that  is  sufficiently  fine  to  fit  under  the  cover  slip.  Analyze  different 
phases  of  samples  separately,  e.g..  tile  and  the  tile  mastic  should  be  analyzed 
separately  as  the  mastic  may  contain  asbestos  while  the  tile  may  not. 
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(a)  Wet  Samples 
Samples  with  a  high  water  content  will  not  give  the  proper  dispersion 
colors  and  must  be  dried  prior  to  sample  mounting.  Remove  the  lid  of  the 
scintillation  vial,  place  the  bottle  in  the  drying  oven  and  heat  at  100  °C  to 
dryness  (usually  about  2  h).  Samples  which  are  not  submitted  to  the  lab 
in  glass  must  be  removed  and  placed  in  glass  vials  or  aluminum  weighing 
pans  before  placing  them  in  the  drying  oven. 

(b)  Samples  With  Organic  Interference — Muffle  Furnace 
These  may  include  samples  with  tar  as  a  matrix,  vinyl  asbestos  tile,  or  any 
other  organic  that  can  be  reduced  by  heating.  Remove  the  sample  from 
the  vial  and  weigh  in  a  balance  to  determine  the  weight  of  the  submitted 
portion.  Place  the  sample  in  a  muffle  furnace  at  500  °C  for  1  to  2  h  or 
until  all  obvious  organic  material  has  been  removed.  Retrieve,  cool  and 
weigh  again  to  determine  the  weight  loss  on  ignition.  This  is  necessary 
to  determine  the  asbestos  content  of  the  submitted  sample,  because  the 
analyst  will  be  looking  at  a  reduced  sample. 

NOTE:  Heating  above  600  °C  will  cause  the  sample  to  undergo  a  structural 
change  which,  given  sufficient  time,  will  convert  the  chrysotile  to  forsterite. 
Heating  even  at  lower  temperatures  for  1  to  2  h  may  have  a  measurable 
effect  on  the  optical  properties  of  the  minerals.  If  the  analyst  is  unsure 
of  what  to  expect,  a  sample  of  standard  asbestos  should  be  heated  to  the 
same  temperature  for  the  same  length  of  time  so  that  it  can  be  examined 
for  the  proper  interpretation. 

(c)  Samples  With  Organic  Interference — THF 

Vinyl  asbestos  tile  is  the  most  common  material  treated  with  this  solvent, 
although,  substances  containing  tar  will  sometimes  yield  to  this  treatment. 
Select  a  portion  of  the  materia]  and  then  grind  it  up  if  possible.  Weigh 
the  sample  and  place  it  in  a  test  tube.  Add  sufficient  THF  to  dissolve  the 
organic  matrix.  This  is  usually  about  4  to  5  ml.  Remember,  THF  is  highly 
flammable.  Filter  the  remaining  material  through  a  tared  silver  membrane, 
dry  and  weigh  to  determine  how  much  is  left  after  the  solvent  extraction. 
Further  process  the  sample  to  remove  carbonate  or  mount  directly. 

(d)  Samples  With  Carbonate  Interference 
Carbonate  materia]  is  often  found  on  fibers  and  sometimes  must  be  re- 
moved in  order  to  perform  dispersion  microscopy.  Weigh  out  a  portion 
of  the  material  and  place  it  in  a  test  tube.  Add  a  sufficient  amount  of 
0.1M  HC1  or  decalcifying  solution  in  the  tube  to  react  all  the  carbonate 
as  evidenced  by  gas  formation:  i.e..  when  the  gas  bubbles  stop,  add  a 
little  more  solution.  If  no  more  gas  forms,  the  reaction  is  complete.  Fil- 
ter the  material  out  through  a  tared  silver  membrane,  dry  and  weigh  to 
determine  the  weight  lost. 

3.4.  Sample  Preparation 

Samples  must  be  prepared  so  that  accurate  determination  can  be  made 
of  the  asbestos  type  and  amount  present.  The  following  steps  are  carried 
out  in  the  low-flow  hood  (a  low-flow  hood  has  less  than  50  fpm  flow): 

(1)  If  the  sample  has  large  lumps,  is  hard,  or  cannot  be  made  to  lie  under  a 
cover  slip,  the  grain  size  must  be  reduced.  Place  a  small  amount  between 
two  slides  and  grind  the  material  between  them  or  grind  a  small  amount  in 
a  clean  mortar  and  pestle.  The  choice  of  whether  to  use  an  alumina,  ruby, 
or  diamond  mortar  depends  on  the  hardness  of  the  material.  Impact  damage 
can  alter  the  asbestos  mineral  if  too  much  mechanical  shock  occurs.  (Freezer 
mills  can  completely  destroy  the  observable  crystallinity  of  asbestos  and 
should  not  be  used).  For  some  samples,  a  portion  of  material  can  be  shaved 
off  with  a  scalpel,  ground  off  with  a  hand  grinder  or  hack  saw  blade. 


The  preparation  tools  should  either  be  disposable  or  cleaned  thor- 
oughly. Use  vigorous  scrubbing  to  loosen  the  fibers  during  the  washing. 
Rinse  the  implements  with  copious  amounts  of  water  and  air-dry  in 
a  dust-free  environment. 

(2)  If  the  sample  is  powder  or  has  been  reduced  as  in  (1)  above,  it  is 
ready  to  mount.  Place  a  glass  slide  on  a  piece  of  optical  tissue  and  write 
the  identification  on  the  painted  or  frosted  end.  Place  two  drops  of  in- 
dex of  refraction  medium  n=  1.550  on  the  slide.  (The  medium  n=  1.550 
is  chosen  because  it  is  the  matching  index  for  chrysotile.  Dip  the  end 
of  a  clean  paper-clip  or  dissecting  needle  into  the  droplet  of  refraction 
medium  on  the  slide  to  moisten  it.  Then  dip  the  probe  into  the  powder 
sample.  Transfer  what  sticks  on  the  probe  to  the  slide.  The  material  on 
the  end  of  the  probe  should  have  a  diameter  of  about  3  mm  for  a  good 
mount.  If  the  material  is  very  fine,  less  sample  may  be  appropriate. 
For  non-powder  samples  such  as  fiber  mats,  forceps  should  be  used 
to  transfer  a  small  amount  of  material  to  the  slide.  Stir  the  material  in 
the  medium  on  the  slide,  spreading  it  out  and  making  the  preparation 
as  uniform  as  possible.  Place  a  cover-slip  on  the  preparation  by  gently 
lowering  onto  the  slide  and  allowing  it  to  fall  "trapdoor"  fashion  on  the 
preparation  to  push  out  any  bubbles.  Press  gently  on  the  cover  slip  to 
even  out  the  distribution  of  particulate  on  the  slide.  If  there  is  insufficient 
mounting  oil  on  the  slide,  one  or  two  drops  may  be  placed  near  the  edge 
of  the  coverslip  on  the  slide.  Capillary  action  will  draw  the  necessary 
amount  of  liquid  into  the  preparation.  Remove  excess  oil  with  the  point 
of  a  laboratory  wiper. 

Treat  at  least  two  different  areas  of  each  phase  in  this  fashion.  Choose 
representative  areas  of  the  sample.  It  may  be  useful  to  select  particular 
areas  or  fibers  for  analysis.  This  is  useful  to  identify  asbestos  in  severely 
inhomogeneous  samples. 

When  it  is  determined  that  amphiboles  may  be  present,  repeat  the  above 
process  using  the  appropriate  high-dispersion  oils  until  an  identifica- 
tion is  made  or  all  six  asbestos  minerals  have  been  ruled  out.  Note  that 
percent  determination  must  be  done  in  the  index  medium  1 .550  because 
amphiboles  tend  to  disappear  in  their  matching  mediums. 

3.5.  Analytical  procedure 
NOTE:  This  method  presumes  some  knowledge  of  mineralogy  and  opti- 
cal petrography. 

The  analysis  consists  of  three  parts:  The  determination  of  whether  there 
is  asbestos  present,  what  type  is  present  and  the  determination  of  how 
much  is  present.  The  general  flow  of  the  analysis  is: 

(1)  Gross  examination. 

(2)  Examination  under  polarized  light  on  the  stereo  microscope. 

(3)  Examination  by  phase-polar  illumination  on  the  compound  phase 
microscope. 

(4)  Determination  of  species  by  dispersion  stain.  Examination  by  Becke 
line  analysis  may  also  be  used:  however,  this  is  usually  more  cumbersome 
for  asbestos  determination. 

(5)  Difficult  samples  may  need  to  be  analyzed  by  SEM  or  TEM,  or  the 
results  from  those  techniques  combined  with  light  microscopy  for  a  de- 
finitive identificauon. 

Identification  of  a  particle  as  asbestos  requires  that  it  be  asbestiform. 
Description  of  particles  should  follow  the  suggestion  of  Campbell. 
(Figure  1) 
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FIGURE  1— PARTICLE  DEFINITIONS  SHOWING 

MINERAL  GROWTH  HABITS. 

FROM  THE  U.S.  BUREAU  OF  MINES 


For  the  purpose  of  regulation,  the  mineral  must  be  one  of  the  six  minerals 
covered  and  must  be  in  the  asbestos  growth  habit.  Large  specimen  samples 
of  asbestos  generally  have  the  gross  appearance  of  wood.  Fibers  are  easily 
parted  from  it.  Asbestos  fibers  are  very  long  compared  with  their  widths. 
The  fibers  have  a  very  high  tensile  strength  as  demonstrated  by  bending 
without  breaking.  Asbestos  fibers  exist  in  bundles  that  are  easily  parted, 
show  longitudinal  fine  structure  and  may  be  tufted  at  the  ends  showing 
"bundle  of  sticks"  morphology.  In  the  microscope  some  of  these  properties 
may  not  be  observable.  Amphiboles  do  not  always  show  striations  along 
their  length  even  when  they  are  asbestos.  Neither  will  they  always  show 
tufting.  They  generally  do  not  show  a  curved  nature  except  for  very  long 
fibers.  Asbestos  and  asbestiform  minerals  are  usually  characterized  in 
groups  by  extremely  high  aspect  ratios  (greater  than  100:1).  While  aspect 
ratio  analysis  is  useful  for  characterizing  populations  of  fibers,  it  cannot 
be  used  to  identify  individual  fibers  of  intermediate  to  short  aspect  ratio. 
Observation  of  many  fibers  is  often  necessary  to  determine  whether  a  sample 
consists  of  "cleavage  fragments"  or  of  asbestos  fibers. 

Most  cleavage  fragments  of  the  asbestos  minerals  are  easily  distinguishable 
from  true  asbestos  fibers.  This  is  because  true  cleavage  fragments  usually 
have  larger  diameters  than  1  pm.  Interna]  structure  of  particles  larger 
than  this  usually  shows  them  to  have  no  internal  fibrillar  structure.  In 
addition,  cleavage  fragments  of  the  monoclinic  amphiboles  show  inclined 
extinction  under  crossed  polars  with  no  compensator.  Asbestos  fibers  usu- 
ally show  extinction  at  zero  degrees  or  ambiguous  extinction  if  any  at  all. 
Morphologically,  the  larger  cleavage  fragments  are  obvious  by  their  blunt 
or  stepped  ends  showing  prismatic  habit.  Also,  they  tend  to  be  acicular 
rather  than  filiform. 

Where  the  particles  are  less  than  1  pm  in  diameter  and  have  an  aspect 
ratio  greater  than  or  equal  to  3:1.  it  is  recommended  that  the  sample  be 
analyzed  by  SEM  or  TEM  if  there  is  any  question  whether  the  fibers  are 
cleavage  fragments  or  asbestiform  particles. 

Care  must  be  taken  when  analyzing  by  electron  microscopy  because  the  in- 
terferences are  different  from  those  in  light  microscopy  and  may  structurally 
be  very  similar  to  asbestos.  The  classic  interference  is  between  anthophyllite 


.ii  i' l  blopyrlbole  orlnti -diateflba  i  m  the  Mine  morpholagli  alt  luea  fai 

ii  um  roacopy  aa  are  uaed  fai  light  ml<  roacopy,  e  g  .  QbiU  spin i inn. 
Internal  longitudinal  striation,  fraying,  i  urvatun 
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Examlni  Lhi  sample  preferably  In  the  glass  vial  Determine  the  pretence  ol 

any  obvious  fibrous  component   Estimate  a  pen  entage  baaed  on  previous 

nee  and  current  observation.  Determine  whethei  any  pre  preps 

i.iii. hi  la  necessary.  Determine  the  number  ol  phases  present    This  step 

nun  be  cat  tied  out  or  augmented  by  observation  at  6  to  40x  under  a  stereo 
um  row  "i" 

(2)  Alter  performing  any  necessary  pre  preparation,  prepare  slides  ol  en  h 
phase  as  described  above  1  wo  preparations  of  the  same  phase  In  the  same 
index  medium  can  be  made  aide  by  side  on  the  same  glass  lor  convenience. 

Examlni-  with  the  polarizing  stereo  mil  TOBCOpe  Estimate  the  percentage  of 

asbestos  based  on  the  amount  ol  hlrclrliigrnt  liber  present. 

(31  Examine  the  slides  on  the  phase-polar  microscopes  at  magnifications  of 
160  and  400x.  Note  the  morphology  of  the  libers  l/mg.  thin,  very  straight 
fibers  With  little  curvature  are  Indicative  of  fibers  from  the  amphlbole  fam- 
ily. Curved,  wavy  libers  are  usually  Indicative  of  chrysotlle.  Estimate  the 
percentage  of  asbestos  on  the  phase-polar  microscope  under  conditions  of 
crossed  polars  and  a  gypsum  plate.  Fibers  smaller  than  1.0  pm  in  thick 
ness  must  be  identified  by  inference  to  the  presence  of  larger,  identifiable 
fibers  and  morphology.  If  no  larger  fibers  are  visible,  electron  microscopy 
should  be  performed.  At  this  point,  only  a  tentative  identification  can  be 
made.  Full  identification  must  be  made  with  dispersion  microscopy.  Details 
of  the  tests  are  Included  in  the  appendices. 

(4)  Once  fibers  have  been  determined  to  be  present,  they  must  be  identified. 
Adjust  the  microscope  for  dispersion  mode  and  observe  the  fibers.  The  mi- 
croscope has  a  rotating  stage,  one  polarizing  element,  and  a  system  for  gen- 
erating dark-field  dispersion  microscopy  (see  Section  4.6.  of  this  appendix). 
Align  a  fiber  with  its  length  parallel  to  the  polarizer  and  note  the  color  of 
the  Becke  lines.  Rotate  the  stage  to  bring  the  fiber  length  perpendicular  to 
the  polarizer  and  note  the  color.  Repeat  this  process  for  every  fiber  or  fiber 
bundle  examined.  The  colors  must  be  consistent  with  the  colors  generated 
by  standard  asbestos  reference  materials  for  a  positive  identification.  In 
n=  1.550.  amphiboles  will  generally  show  a  yellow  to  straw-yellow  color 
indicating  that  the  fiber  indices  of  refraction  are  higher  than  the  liquid.  If 
long,  thin  fibers  are  noted  and  the  colors  are  yellow,  prepare  further  slides 
as  above  in  the  suggested  matching  liquids  listed  below: 


Type  of  asbestos 


Index  of  refraction 


Chrysotile n=  1.550. 

Amosite n=1.670  r  1.680. 

Crocidolite n=  1.690. 

Anthophyllite n=1.605  nd  1.620. 

Tremotite n=1.605and  1.620. 

Actinolite n=  1.620. 

Where  more  than  one  liquid  is  suggested,  the  first  is  preferred:  however,  in 
some  cases  this  liquid  will  not  give  good  dispersion  color.  Take  care  to  avoid 
interferences  in  the  other  liquid:  e.g..  wollastonlte  in  n=  1.620  will  give  the 
same  colors  as  tremolite.  In  n=  1.605  wollastonite  will  appear  yellow  in  all 
directions.  Wollastonite  may  be  determined  under  crossed  polars  as  it  will 
change  from  blue  to  yellow  as  it  is  rotated  along  its  fiber  axis  by  tapping  on 
the  cover  slip.  Asbestos  minerals  will  not  change  in  this  way. 

Determination  of  the  angle  of  extinction  may.  when  present,  aid  in  the 
determination  of  anthophyllite  from  tremolite.  True  asbestos  fibers  usually 
have  0:  extinction  or  ambiguous  extinction,  while  cleavage  fragments  have 
more  definite  extinction. 

Continue  analysis  until  both  preparations  have  been  examined  and  all 
present  species  of  asbestos  are  identified.  If  there  are  no  fibers  present, 
or  there  is  less  than  0.1%  present,  end  the  analysis  with  the  minimum 
number  of  slides  (2). 

(5)  Some  fibers  have  a  coating  on  them  which  makes  dispersion  microscopy 
very  difficult  or  impossible.  Becke  line  analysis  or  electron  microscopy  may 
be  performed  in  those  cases.  Determine  the  percentage  by  light  microscopy. 
TEM  analysis  tends  to  overestimate  the  actual  percentage  present. 

(6)  Percentage  determination  is  an  estimate  of  occluded  area,  tempered 
by  gross  observation.  Gross  observation  information  is  used  to  make  sure 
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that  the  high  magnification  microscopy  does  not  greatly  over-  or  under- 
estimate the  amount  of  fiber  present.  This  part  of  the  analysis  requires  a 
great  deal  of  experience.  Satisfactory  models  for  asbestos  content  analysis 
have  not  yet  been  developed,  although  some  models  based  on  metallurgi- 
cal grain-size  determination  have  found  some  utility.  Estimation  is  more 
easily  handled  in  situations  where  the  grain  sizes  visible  at  about  160x 
are  about  the  same  and  the  sample  is  relatively  homogeneous. 

View  all  of  the  area  under  the  cover  slip  to  make  the  percentage  deter- 
mination. View  the  fields  while  moving  the  stage,  paying  attention  to 
the  clumps  of  material.  These  are  not  usually  the  best  areas  to  perform 
dispersion  microscopy  because  of  the  interference  from  other  materials. 
But.  they  are  the  areas  most  likely  to  represent  the  accurate  percentage 
in  the  sample.  Small  amounts  of  asbestos  require  slower  scanning  and 
more  frequent  analysis  of  individual  fields. 

Report  the  area  occluded  by  asbestos  as  the  concentration.  This  estimate  does 
not  generally  take  into  consideration  the  difference  in  density  of  the  different 
species  present  in  the  sample.  For  most  samples  this  is  adequate.  Simula- 
tion studies  with  similar  materials  must  be  carried  out  to  apply  microvisual 
estimation  for  that  purpose  and  is  beyond  the  scope  of  this  procedure. 

(7)  Where  successive  concentrations  have  been  made  by  chemical  or 
physical  means,  the  amount  reported  is  the  percentage  of  the  material 
in  the  "as  submitted"  or  original  state.  The  percentage  determined  by 
microscopy  is  multiplied  by  the  fractions  remaining  after  pre-preparation 
steps  to  give  the  percentage  in  the  original  sample.  For  example: 

Step  1.  60%  remains  after  heating  at  550  °C  for  1  h. 

Step  2.  30%  of  the  residue  of  step  1  remains  after  dissolution  of  carbonate 
in  0.1  mHCl. 

Step  3.  Microvisual  estimation  determines  that  5%  of  the  sample  is 
chrysotile  asbestos. 

The  reported  result  is: 

R  =  (Microvisual  result  in  percent)  x  (Fraction  remaining  after  step  2)  x 
(Fraction  remaining  of  original  sample  after  step  1) 

R  =  (5)  x  (.30)  x  (.60)  =  0.9% 

(8)  Report  the  percent  and  type  of  asbestos  present.  For  samples  where 
asbestos  was  identified,  but  is  less  than  1.0%,  report  "Asbestos  present, 
less  than  1 .0%."  There  must  have  been  at  least  two  observed  fibers  or  fiber 
bundles  in  the  two  preparations  to  be  reported  as  present.  For  samples 
where  asbestos  was  not  seen,  report  as  "None  Detected." 

Auxiliary  Information 
Because  of  the  subjective  nature  of  asbestos  analysis,  certain  concepts 
and  procedures  need  to  be  discussed  in  more  depth.  This  information 
will  help  the  analyst  understand  why  some  of  the  procedures  are  carried 
out  the  way  they  are. 

4.1.  Light 

Light  is  electromagnetic  energy.  It  travels  from  its  source  in  packets  called 
quanta.  It  is  instructive  to  consider  light  as  a  plane  wave.  The  light  has  a 
direction  of  travel.  Perpendicular  to  this  and  mutually  perpendicular  to  each 
other,  are  two  vector  components.  One  is  the  magnetic  vector  and  the  other 
is  the  electric  vector.  We  shall  only  be  concerned  with  the  electric  vector.  In 
this  description,  the  interaction  of  the  vector  and  the  mineral  will  describe 
all  the  observable  phenomena.  From  a  light  source  such  a  microscope  il- 
luminator, light  travels  in  all  different  direction  from  the  filament. 

In  any  given  direction  away  from  the  filament,  the  electric  vector  is  per- 
pendicular to  the  direction  of  travel  of  a  light  ray.  While  perpendicular, 
its  orientation  is  random  about  the  travel  axis.  If  the  electric  vectors  from 
all  the  light  rays  were  lined  up  by  passing  the  light  through  a  filter  that 
would  only  let  light  rays  with  electric  vectors  oriented  in  one  direction 
pass,  the  light  would  then  be  POLARIZED. 

Polarized  light  interacts  with  matter  in  the  direction  of  the  electric  vec- 
tor. This  is  the  polarization  direction.  Using  this  property  it  is  possible  to 
use  polarized  light  to  probe  different  materials  and  identify  them  by  how 
they  interact  with  light. 

The  speed  of  light  in  a  vacuum  is  a  constant  at  about  2.99xl08  m/s. 
When  light  travels  in  different  materials  such  as  air.  water,  minerals  or 
oil.  it  does  not  travel  at  this  speed.  It  travels  slower.  This  slowing  is  a 
function  of  both  the  material  through  which  the  light  is  traveling  and 
the  wavelength  or  frequency  of  the  light.  In  general,  the  more  dense 
the  material,  the  slower  the  light  travels.  Also,  generally,  the  higher  the 


frequency,  the  slower  the  light  will  travel.  The  ratio  of  the  speed  of  light 
in  a  vacuum  to  that  in  a  material  is  called  the  index  of  refraction  (n).  It 
is  usually  measured  at  589  nm  (the  sodium  D  line).  If  white  light  (light 
containing  all  the  visible  wavelengths)  travels  through  a  material,  rays  of 
longer  wavelengths  will  travel  faster  than  those  of  shorter  wavelengths, 
this  separation  is  called  dispersion.  Dispersion  is  used  as  an  identifier 
of  materials  as  described  in  Section  4.6. 

4.2.  Material  Properties 
Materials  are  either  amorphous  or  crystalline.  The  difference  between 
these  two  descriptions  depends  on  the  positions  of  the  atoms  in  them. 
The  atoms  in  amorphous  materials  are  randomly  arranged  with  no  long 
range  order.  An  example  of  an  amorphous  material  is  glass.  The  atoms 
in  crystalline  materials,  on  the  other  hand,  are  in  regular  arrays  and 
have  long  range  order.  Most  of  the  atoms  can  be  found  in  highly  predict- 
able locations.  Examples  of  crystalline  material  are  salt,  gold,  and  the 
asbestos  minerals. 

It  is  beyond  the  scope  of  this  method  to  describe  the  different  types  of 
crystalline  materials  that  can  be  found,  or  the  full  description  of  the 
classes  into  which  they  can  fall.  However,  some  general  crystallography 
is  provided  below  to  give  a  foundation  to  the  procedures  described. 

With  the  exception  of  anthophyllite,  all  the  asbestos  minerals  belong  to  the 
monoclinic  crystal  type.  The  unit  cell  is  the  basic  repeating  unit  of  the  crys- 
tal and  for  monoclinic  crystals  can  be  described  as  having  three  unequal 
sides,  two  90°  angles  and  one  angle  not  equal  to  90°.  The  orthorhombic 
group,  of  which  anthophyllite  is  a  member  has  three  unequal  sides  and 
three  90°  angles.  The  unequal  sides  are  a  consequence  of  the  complexity 
of  fitting  the  different  atoms  into  the  unit  cell.  Although  the  atoms  are 
in  a  regular  array,  that  array  is  not  symmetrical  in  all  directions.  There 
is  long  range  order  in  the  three  major  directions  of  the  crystal.  However, 
the  order  is  different  in  each  of  the  three  directions.  This  has  the  effect 
that  the  index  of  refraction  is  different  in  each  of  the  three  directions. 
Using  polarized  light,  we  can  investigate  the  index  of  refraction  in  each 
of  the  directions  and  identify  the  mineral  or  material  under  investiga- 
tion. The  indices  a.  (J.  and  y  are  used  to  identify  the  lowest,  middle,  and 
highest  index  of  refraction  respectively.  The  x  direction,  associated  with 
a  is  called  the  fast  axis.  Conversely,  the  z  direction  is  associated  with  -y 
and  is  the  slow  direction.  Crocidolite  has  a  along  the  fiber  length  making 
it  "length-fast".  The  remainder  of  the  asbestos  minerals  have  the  y  axis 
along  the  fiber  length.  They  are  called  "length-slow".  This  orientation  to 
fiber  length  is  used  to  aid  in  the  identification  of  asbestos. 

4.3.  Polarized  Light  Technique 
Polarized  light  microscopy  as  described  in  this  section  uses  the  phase- 
polar  microscope  described  in  Section  3.2.  A  phase  contrast  microscope  is 
fitted  with  two  polarizing  elements,  one  below  and  one  above  the  sample. 
The  polarizers  have  their  polarization  directions  at  right  angles  to  each 
other.  Depending  on  the  tests  performed,  there  may  be  a  compensator 
between  these  two  polarizing  elements.  A  compensator  is  a  piece  of  min- 
eral with  known  properties  that  "compensates"  for  some  deficiency  in  the 
optical  train.  Light  emerging  from  a  polarizing  element  has  its  electric 
vector  pointing  in  the  polarization  direction  of  the  element.  The  light  will 
not  be  subsequently  transmitted  through  a  second  element  set  at  a  right 
angle  to  the  first  element.  Unless  the  light  is  altered  as  it  passes  from  one 
element  to  the  other,  there  is  no  transmission  of  light. 

4.4.  Angle  of  Extinction 

Crystals  which  have  different  crystal  regularity  in  two  or  three  main 
directions  are  said  to  be  anisotropic.  They  have  a  different  index  of  re- 
fraction in  each  of  the  main  directions.  When  such  a  crystal  is  inserted 
between  the  crossed  polars,  the  field  of  view  is  no  longer  dark  but  shows 
the  crystal  in  color.  The  color  depends  on  the  properties  of  the  crystal. 
The  light  acts  as  if  it  travels  through  the  crystal  along  the  optical  axes. 
If  a  crystal  optical  axis  were  lined  up  along  one  of  the  polarizing  direc- 
tions (either  the  polarizer  or  the  analyzer)  the  light  would  appear  to  travel 
only  in  that  direction,  and  it  would  blink  out  or  go  dark.  The  difference 
in  degrees  between  the  fiber  direction  and  the  angle  at  which  it  blinks 
out  is  called  the  angle  of  extinction.  When  this  angle  can  be  measured, 
it  is  useful  in  identifying  the  mineral.  The  procedure  for  measuring  the 
angle  of  extinction  is  to  first  identify  the  polarization  direction  in  the 
microscope.  A  commercial  alignment  slide  can  be  used  to  establish  the 
polarization  directions  or  use  anthophyllite  or  another  suitable  mineral. 
This  mineral  has  a  zero  degree  angle  of  extinction  and  will  go  dark  to 
extinction  as  it  aligns  with  the  polarization  directions.  When  a  fiber  of 
anthophyllite  has  gone  to  extinction,  align  the  eyepiece  reticle  or  graticule 
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wiih  the  floer  so  that  there  Is  a  vlaual  cue  aa  to  the  direction  ol  polarization 
in  the  iiiiii  ni  view    rape  01  . . 1 1 1 ■  rwtoe  mi  ure  the  eyepiece  In  thla  position 

Ml  II   Will  slllll 

Ann  1 1 ii  polarization  dlrei  Uon  has  been  Identified  In  the  Held  ol  view,  move 

the  particle  "i  Interest  i"  the  i  entei  ol  the  Held  ol  \  lew i  align  II  with  the 

polarization  direction.  Foi  Bbers,  .iiinn  the  Bbei  along  this  dlrei  Hon 
the  angulai  reading  ol  the  rotating  stage   i  ooklng  .it  the  partii  le,  rotate 
the  stage  until  the  Hbei  goes  dark  01    Minks  out'  Again  note  the  reading 
ni  the  stage    1 i"  dllTereni  e  In  the  Brsl  reading  and  the  second  la  an  angle 
ni  extinction 

i  in  angle  measured  may  varj  as  the  orientation  ol  the  Bbei  i 
lis  long  .i\is    rabies  ol  mlneraloglcal  data  usually  reporl  the  maximum 
angle  ni  extinction.  Asbestos  forming  minerals,  when  they  exhibit  an  angle 
ni  extinction,  usually  do  show  an  angle  ol  extinction  close  to  the  reported 
maximum,  01  .is  appropriate  depending  on  the  substitution  chemistry. 

4.5.  Crossed  Polars  with  Compensator 

\\  in  M  i  in  >i| 'i  u.  1 1  .i\rs  oi  a ,  it  si.  1 1  .ue  not  lined  ii|.  f  the  polarizing 

directions  (either  the  polarizer  or  I  he  analyzer)  pari  of  the  light  I  ravels  along 
one  axis  and  part  travels  along  the  Other  visible  axis.  This  Is  characteristic 
ol  birefrfngent  materials. 

I  in  color  ile]  nnils  on  the  difference  ol  the  two  visible  Indices  of  refraction 
and  the  thickness  of  the  crystal.  The  maximum  difference  available  is  the 
difference  between  the  a  and  the  7  axes.  This  maximum  difference  is  usu- 
ally tabulated  as  the  birefringence  of  the  crystal. 

For  this  test,  align  the  liber  at  45c  to  the  polarization  directions  in  order  to 
maximize  the  contribution  to  each  of  the  optical  axes.  The  colors  seen  are 
called  retardation  colors.  They  arise  from  the  recombination  of  light  which  has 
traveled  through  the  two  separate  directions  of  the  crystal.  One  of  the  rays  is 
retarded  behind  the  other  since  the  light  in  that  direction  travels  slower.  On 
recombination,  some  of  the  colors  which  make  up  white  light  are  enhanced 
by  constructive  Interference  and  some  are  suppressed  by  destructive  interfer- 
ence. The  result  Is  a  color  dependent  on  the  difference  between  the  indices  and 
the  thickness  of  the  crystal.  The  proper  colors,  thicknesses,  and  retardations 
are  shown  on  a  Michel-Levy  chart.  The  three  items,  retardation,  thickness 
and  birefringence  are  related  by  the  following  relationship: 

R  =  t(n^  -  nj 

R  =  retardation,  t  =  crystal  thickness  in  pm. 

and 

na  =  indices  of  refraction. 
Examination  of  the  equation  for  asbestos  minerals  reveals  that  the  visible 
colors  for  almost  all  common  asbestos  minerals  and  fiber  sizes  are  shades  of 
gray  and  black.  The  eye  is  relatively  poor  at  discriminating  different  shades  of 
gray.  It  is  very  good  at  discriminating  different  colors.  In  order  to  compensate 
for  the  low  retardation,  a  compensator  is  added  to  the  light  train  between  the 
polarization  elements.  The  compensator  used  for  this  test  is  a  gypsum  plate 
of  known  thickness  and  birefringence.  Such  a  compensator  when  oriented 
at  45°  to  the  polarizer  direction,  provides  a  retardation  of  530  nm  of  the  530 
nm  wavelength  color.  This  enhances  the  red  color  and  gives  the  background 
a  characteristic  red  to  red-magenta  color.  If  this  "full-wave"  compensator  is 
in  place  when  the  asbestos  preparation  is  inserted  into  the  light  train,  the 
colors  seen  on  the  fibers  are  quite  different.  Gypsum,  like  asbestos  has  a  fast 
axis  and  a  slow  axis.  When  a  fiber  is  aligned  with  its  fast  axis  in  the  same 
direction  as  the  fast  axis  of  the  gypsum  plate,  the  ray  vibrating  in  the  slow 
direcUon  is  retarded  by  both  the  asbestos  and  the  gypsum.  This  results  in 
a  higher  retardation  than  would  be  present  for  either  of  the  two  minerals. 
The  color  seen  is  a  second  order  blue.  When  the  fiber  is  rotated  90°  using 
the  rotating  stage,  the  slow  direcUon  of  the  fiber  is  now  aligned  with  the  fast 
direction  of  the  gypsum  and  the  fast  direction  of  the  fiber  is  aligned  with 
the  slow  direction  of  the  gypsum.  Thus,  one  ray  vibrates  faster  in  the  fast 
direcUon  of  the  gypsum,  and  slower  in  the  slow  direcUon  of  the  fiber:  the 
other  ray  will  vibrate  slower  in  the  slow  direction  of  the  gypsum  and  faster 
in  the  fast  direction  of  the  fiber.  In  this  case,  the  effect  is  subtractive  and 
the  color  seen  is  a  first  order  yellow.  As  long  as  the  fiber  thickness  does 
not  add  appreciably  to  the  color,  the  same  basic  colors  will  be  seen  for  all 
asbestos  types  except  crocidolite.  In  crocidolite  the  colors  will  be  weaker, 
may  be  in  the  opposite  directions,  and  will  be  altered  by  the  blue  absorption 
color  natural  to  crocidolite.  Hundreds  of  other  materials  will  give  the  same 
colors  as  asbestos,  and  therefore,  this  test  is  not  definitive  for  asbestos. 
The  test  is  useful  in  discriminaUng  against  fiberglass  or  other  amorphous 
fibers  such  as  some  synthetic  fibers.  Certain  synthetic  fibers  will  show 
retardation  colors  different  than  asbestos;  however,  there  are  some  forms 


oi  polyethylene  and  sramld  which  will  show  morphology  and  retardation 
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hiii  is  leas  than  1  umlndlametei  Ptoi  positive  confirmation  rEMorSBM 
should  in  used  11  mi  largi  1  bundles  01  Bbers  an 

4.6.  Dispersion  Staining 
1  iispersioii  microscopy  or  dispersion  staining  Is  the  method  of  choice  for  the 

Idi  niiiH  al ii  asbestos  In  hulk  materials.  Bet  ke  line  analysis  is  used  by 

some  laboratories  and  yields  the  same  results  aa  does  dispersion  staining 
tin  asbestos  and  can  i»-  used  In  lieu  ol  dispersion  staining,  dispersion 
staining  is  performed  on  the  same  platform  as  the  phase  polar  analysis 

wllh   the  analyzer  and  c  onipi  ns.iioi    removed.   One   polarizing  element 

1    in  iii  inn  the  dlrei  Uon  ol  the  light  so  thai  the  different  indices 

Ol  refrei  Uon  ol  the  Bbers  may  be  separately  determined.  Dispersion  ml 

I  rOBCOpy  is  ,1  il.irk  fleld  technique  when  used  for  asbestos    Particles  are 

imaged  with  scattered  light.  Light  which  is  unscattered  is  blocked  from 
.  :, in,:    thi  1    1    Ither  by  the  back  field  imagi  mask  in  a  McCrone  objective 

or  a  back  Meld  image  mask  In  the  phase  condenser.  The  most  convenient 

II  ni  hod  is  io  use  the  Totaling  phase  condenser  to  move  an  oversized  phase 
ring  Into  place.  The  Ideal  size  for  Ihis  ring  is  for  the  central  disk  to  be 
|ust  larger  than  the  objective  entry  aperture  as  viewed  in  the  back  focal 
plane.  The  larger  the  disk,  the  less  scattered  light  reaches  the  eye.  This 
will  have  the  effect  of  diminishing  the  Intensity  of  dispersion  color  and 
will  shilt  the  actual  color  seen.  The  colors  seen  vary  even  on  microscopes 
from  the  same  manufacturer.  This  Is  due  to  the  different  bands  of  wave- 
length exclusion  by  different  mask  sizes.  The  mask  may  either  reside  In 
the  condenser  or  in  the  objective  back  focal  plane.  It  Is  Imperative  that  the 
analyst  determine  by  experimentation  with  asbestos  standards  what  the 
appropriate  colors  should  be  for  each  asbestos  type.  The  colors  depend 
also  on  the  temperature  of  the  preparation  and  the  exact  chemistry  of  the 
asbestos.  Therefore,  some  slight  differences  from  the  standards  should 
be  allowed.  This  is  not  a  serious  problem  for  commercial  asbestos  uses. 
This  technique  is  used  for  identification  of  the  indices  of  refraction  for 
fibers  by  recognition  of  color.  There  is  no  direct  numerical  readout  of  the 
index  of  refraction.  Correlation  of  color  to  actual  index  of  refraction  Is 
possible  by  referral  to  published  conversion  tables.  This  is  not  necessary 
for  the  analysis  of  asbestos.  Recognition  of  appropriate  colors  along  with 
the  proper  morphology  are  deemed  sufficient  to  identify  the  commercial 
asbestos  minerals.  Other  techniques  including  SEM.  TEM.  and  XRD  may 
be  required  to  provide  additional  information  in  order  to  identify  other 
types  of  asbestos. 

Make  a  preparation  in  the  suspected  matching  high  dispersion  oil,  e.g., 
n=  1.550  for  chrysoUle.  Perform  the  preliminary  tests  to  determine  whether 
the  fibers  are  birefringent  or  not.  Take  note  of  the  morphological  character. 
Wavy  fibers  are  indicaUve  of  chrysotile  while  long,  straight,  thin,  frayed 
fibers  are  indicative  of  amphibole  asbestos.  This  can  aid  in  the  selection  of 
the  appropriate  matching  oil.  The  microscope  is  set  up  and  the  polarizadon 
direction  is  noted  as  in  SecUon  4.4.  Align  a  fiber  with  the  polarization  di- 
rection. Note  the  color.  This  is  the  color  parallel  to  the  polarizer.  Then  rotate 
the  fiber  rotating  the  stage  90°  so  that  the  polarization  direcUon  is  across 
the  fiber.  This  is  the  perpendicular  posiUon.  Again  note  the  color.  Both 
colors  must  be  consistent  with  standard  asbestos  minerals  in  the  correct 
direction  for  a  positive  identification  of  asbestos.  If  only  one  of  the  colors  is 
correct  while  the  other  is  not,  the  identification  is  not  positive.  If  the  colors 
in  both  directions  are  bluish-white,  the  analyst  has  chosen  a  matching 
index  oil  which  is  higher  than  the  correct  matching  oil.  e.g..  the  analyst  has 
used  n=  1.620  where  chrysotile  is  present.  The  next  lower  oil  (Section  3.5.) 
should  be  used  to  prepare  another  specimen.  If  the  color  in  both  directions 
is  yellow-white  to  straw-yellow-white,  this  indicates  that  the  index  of  the  oil 
is  lower  than  the  index  of  the  fiber,  e.g..  the  preparation  is  in  n=  1.550  while 
anthophyllite  is  present.  Select  the  next  higher  oil  (Section  3.5.)  and  prepare 
another  slide.  Continue  in  this  fashion  until  a  positive  identification  of  all 
asbestos  species  present  has  been  made  or  all  possible  asbestos  species 
have  been  ruled  out  by  negative  results  in  this  test.  Certain  plant  fibers  can 
have  similar  dispersion  colors  as  asbestos.  Take  care  to  note  and  evaluate 
the  morphology  of  the  fibers  or  remove  the  plant  fibers  in  pre-preparation. 
Coating  material  on  the  fibers  such  as  carbonate  or  vinyl  may  destroy  the 
dispersion  color.  Usually,  there  will  be  some  outcropping  of  fiber  which 
will  show  the  colors  sufficient  for  identification.  When  this  is  not  the  case, 
treat  the  sample  as  described  in  Section  3.3.  and  then  perform  dispersion 
staining.  Some  samples  will  yield  to  Becke  line  analysis  if  they  are  coated 
or  electron  microscopy  can  be  used  for  identification. 
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§1926.1102  Coal  tar  pitch  volatiles; 
interpretation  of  term. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910. 1002  of  this  chapter. 

[61  FR  31433.  June  20.  1996] 

[Section  1910.1002  is  printed  below— CCH.) 

§1910.1002  Coal  tar  pitch  volatiies; 
interpretation  of  term. 

As  used  in  §  1 9 10. 1000  (Table  Z- 1).  coal  tar  pitch  volatiles  include  the 
fused  polycyclic  hydrocarbons  which  volatilize  from  the  distillation 
residues  of  coal,  petroleum  (excluding  asphalt),  wood,  and  other 
organic  matter.  Asphalt  (CAS  8052-42-4.  and  CAS  64742-93-4)  is 
not  covered  under  the  "coal  tar  pitch  volatiles"  standard. 

[48  FR  2768.  Jan.  21.  19831 

§1926.1103  13  carcinogens  (4-Nitrobiphenyl,  etc.). 
NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910. 1003  of  this  chapter. 

[61  FR  31433.  June  20.  1996) 

(Section  1910.1003  is  printed  below— CCH.) 

§1910.1003  13  Carcinogens  (4-Nitrobiphenyl,  etc.). 

1910.1003(a)  Scope  and  application.  (1)  This  section  applies  to 
any  area  in  which  the  1 3  carcinogens  addressed  by  this  section  are 
manufactured,  processed,  repackaged,  released,  handled,  or  stored. 
but  shall  not  apply  to  transshipment  in  sealed  containers,  except 
for  the  labeling  requirements  under  paragraphs  (e)(2).  (3)  and  (4)  of 
this  section.  The  13  carcinogens  are  the  following: 

4-Nitrobiphenyl.  Chemical  Abstracts  Service  Register  Number  (CAS 
No.)  92933: 

alpha-Naphthylamine.  CAS  No.  134327: 

methyl  chloromethyl  ether,  CAS  No.  107302; 

3.  -Dichlorobenzidine  (and  its  salts)  CAS  No.  91941; 

bis-Chloromethyl  ether.  CAS  No.  542881: 

beta-Naphthylamine.  CAS  No.  91598; 

Benzidine.  CAS  No.  92875; 

4-Aminodiphenyl.  CAS  No.  92671: 

Ethyleneimine.  CAS  No.  151564; 

beta-Propiolactone.  CAS  No.  57578: 

2-Acetylamlnofluorene.  CAS  No.  53963; 

4-Dimethylaminoazo-benezene.  CAS  No.  60117:  and  N-Nitrosodi- 

methylamine.  CAS  No.  62759. 

1910.1003(a)(2)  This  section  shall  not  apply  to  the  following: 

1910.1003(a)(2)(i)  Solid  or  liquid  mixtures  containing  less  than  0.1 
percent  by  weight  or  volume  of  4-Nitrobiphenyl;  methyl  chloromethyl 
ether;  bis-chloromethyl  ether;  beta-Naphthylamine;  benzidine  or 
4-Aminodiphenyl:  and 

1910.1003(a)(2)(ii)  Solid  or  liquid  mixtures  containing  less 
than  1.0  percent  by  weight  or  volume  of  alpha-Naphthylamine: 
3.'-  Dichlorobenzidine  (and  its  salts):  Ethyleneimine:  beta-Propio- 
lactone; 2-Acetylaminofluorene;  4-Dimethylaminoazobenzene,  or 
N-Nitrosodimethylamine. 

1910.1003(b)  Definitions.  For  the  purposes  of  this  section: 

Absolute  filter  is  one  capable  of  retaining  99.97  percent  of  a  mono 
disperse  aerosol  of  0.3  pm  particles. 

Authorized  employee  means  an  employee  whose  duties  require  him 
to  be  in  the  regulated  area  and  who  has  been  specifically  assigned 
by  the  employer. 

Clean  change  room  means  a  room  where  employees  put  on  clean 
clothing  and/or  protective  equipment  in  an  environment  free  of  the 
13  carcinogens  addressed  by  this  section.  The  clean  change  room 
shall  be  contiguous  to  and  have  an  entry  from  a  shower  room,  when 
the  shower  room  facilities  are  otherwise  required  in  this  section. 
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Subpart  Z— Toxic  and  Hazardous  Substances 


i  losed  susnnn  means  an  operation  Involving  a  carcinogen  addressed  by 

1 1  us  section  where  cental ent  preventa  thi  rdeaae  of  the  material  Into 

regulated  area*,  non  regulated  areaa,  01  the  external  envlronmenl 
/)<•(  ontomlnatton  means  the  Inactivation  ol  ■  i  an  Inogen  addreaaed  by 

Ihls  sec  lion  cm  lis  sale  disposal, 

Dtrectoi  meana  the  Dliw  tor,  National  Institute  foi  <  lot  upational  Safely 
and  Health,  a  any  person  dlrei  ted  bj  him  oi  the  Sei  retary  ol  Health 
and  Human  Services  i"  act  for  the  Dlna  tor, 
Disposal  meana  the  sale  removal  "t  thi  i  an  Inogena  addreaaed  by  this 
section  from  the  work  environment, 

i|.  1/  llle.llls  all  lllltnieseell  ellc  Ulllslaill  e  nl    set  ol  elrelllllslaiires 

resulting  In  the  release  of  a  carcinogen  addressed  by  this  si-i  lion  1 1 1. 1 1 

in. iv  result  111  exposure  to  or  contact  with  the  material, 

External  envlronmenl  means  anj  envlronmenl  external  to  regulated 
and  nonregulated  areas, 

Isolated  system  means  a  fully  em  lose  d  structure  other  than  the  ves- 
sel ol  containment  of  a  carcinogen  addressed  by  this  section  that 
is  impervious  to  the  passage  of  the  material  and  would  prevent  the 
entry  ol  the  carcinogen  addressed  by  this  section  into  regulated  areas, 
nonregulated  areas,  or  the  external  environment,  should  leakage  or 
spillage  from  the  vessel  of  containment  occur, 

Laboratory-type  hood  is  a  device  enclosed  on  the  three  sides  and  the 
top  and  bottom,  designed  and  maintained  so  as  to  draw  air  inward  at 
an  average  linear  face  velocity  of  150  feet  per  minute  with  a  minimum 
of  125  feet  per  minute;  designed,  constructed,  and  maintained  in  such 
a  way  that  an  operation  involving  a  carcinogen  addressed  by  this  sec- 
tion within  the  hood  does  not  require  the  insertion  of  any  portion  of 
any  employee's  body  other  than  his  hands  and  arms. 

Nonregulated  area  means  any  area  under  the  control  of  the  employer 
where  entry  and  exit  Is  neither  restricted  nor  controlled. 
Open-vessel  system  means  an  operation  involving  a  carcinogen  ad- 
dressed by  this  section  in  an  open  vessel  that  is  not  In  an  isolated 
system,  a  laboratory-type  hood,  nor  In  any  other  system  affording 
equivalent  protection  against  the  entry  of  the  material  into  regulated 
areas,  non-regulated  areas,  or  the  external  environment. 

Protective  clothing  means  clothing  designed  to  protect  an  employee  against 
contact  with  or  exposure  to  a  carcinogen  addressed  by  this  section. 
Regulated  area  means  an  area  where  entry  and  exit  is  restricted 
and  controlled. 

1910.1003(c)  Requirements  for  areas  containing  a  carcinogen 
addressed  by  this  section.  A  regulated  area  shall  be  established 
by  an  employer  where  a  carcinogen  addressed  by  this  section  is 
manufactured,  processed,  used,  repackaged,  released,  handled  or 
stored.  All  such  areas  shall  be  controlled  in  accordance  with  the 
requirements  for  the  following  category  or  categories  describing  the 
operation  involved: 

1910.1003(c)(1)  Isolated  systems.  Employees  working  with  a  car- 
cinogen addressed  by  this  section  within  an  isolated  system  such  as 
a  "glove  box"  shall  wash  their  hands  and  arms  upon  completion  of  the 
assigned  task  and  before  engaging  in  other  activities  not  associated 
with  the  isolated  system. 

1910.1003(c)(2)  Closed  system  operation,  (i)  Within  regulated  areas 
where  the  carcinogens  addressed  by  this  section  are  stored  in  sealed 
containers,  or  contained  in  a  closed  system,  including  piping  systems, 
with  any  sample  ports  or  openings  closed  while  the  carcinogens  ad- 
dressed by  this  section  are  contained  within,  access  shall  be  restricted 
to  authorized  employees  only. 

1910.1003(c)(2)(h)  Employees  exposed  to  4-Nitrobiphenyl:  alpha  - 
Naphthylamine:  3.'-Dichlorobenzidine  (and  its  salts);  beta-Naph- 
thylamine:  benzidine;  4-Aminodiphenyl:  2-Acetylaminofluorene; 
4-Dimethylaminoazo-benzene:  and  N-Nitrosodimethylamine  shall  be 
required  to  wash  hands,  forearms,  face,  and  neck  upon  each  exit  from 
the  regulated  areas,  close  to  the  point  of  exit,  and  before  engaging  in 
other  activities. 

1 91 0.1 003(c)(3)  Open-uesse!  system  operations.  Open-vessel  system  op- 
erations as  defined  in  paragraph  (b)(13)  of  this  section  are  prohibited. 

1910.1 003(c)(4)  Transferfrom  a  closed  system,  charging  or  discharging 
point  operations,  or  otherwise  opening  a  closed  system.  In  operations 


Invoh  uir  'laboratOT)   I\|m  hood*,'  or  III  Iik  ationa  Where  the  <  an  Inogens 

led  in  this  sic  non  are  i  ontalned  in  an  otherwise  "dosed  sys- 
tem." inn  is  transferred  ■  barged,  or  disc  barged  Into  other  normally 
ii  provisions  of  ihis  paragraph  shall  apply 

1910.1003(c)(4)(i)  Access  shall  be  restricted  to  authorised  em- 
only. 

i9io.ioo3(c)(4)(ii)  Kadi  operation  sii.iii  be  provided  with  continuous 
lot  .il  exhaust  ventilation  so  thai  air  movement  is  always  from  ordinary 
work  areas  to  the  operation  Exhaust  air  shall  not  be  discharged  to 
regulated  areas,  nonregulated  areas  or  the  external  envlronmenl  unless 

niin.iiicl.  (lean  makeup  air  shall  be  Introduced  In  sullicl.nl 

to  maintain  die  i  onw  I  operation  ol  tin-  local  exhaust  system. 

1910.1003(c)(4)(iii)  Employees  shall  be  provided  with,  and  required  to 

wear,  i  lean,  full  body  protective  i lothlng  (smoi  ks.  coveralls,  or  long- 

hlri  and  pants),  shoe  covers  and  gloves  pi  lor  bo  entering  the 

regulated  area. 

1910.1003(c)(4)(iv)  Employees  engaged  in  handling  operations  In- 
volving the  carcinogens  addressed  by  this  section  must  be  provided 
With,  and  required  to  wear  and  use  a  half-face  filter-type  respirator 
with  filters  for  dusts,  mists,  and  fumes,  or  air-purifying  canisters  or 
cartridges.  A  respirator  affording  higher  levels  of  protection  than  thl9 
respirator  may  be  substituted 

1910.1003(c)(4)(v)  Prior  to  each  exit  from  a  regulated  area,  employees 
shall  be  required  to  remove  and  leave  protective  clothing  and  equip- 
ment at  the  point  of  exit  and  at  the  last  exit  of  the  day,  to  place  used 
clothing  and  equipment  in  Impervious  containers  at  the  point  of  exit 
for  purposes  of  decontamination  or  disposal.  The  contents  of  such  Im- 
pervious containers  shall  be  identified,  as  required  under  paragraphs 
(e).  (2).  (3),  and  (4)  of  this  section. 

1910.1003(c)(4)(vi)  Drinking  fountains  are  prohibited  in  the  reg- 
ulated area. 

1910.1003(c)(4)(vii)  Employees  shall  be  required  to  wash  hands, 
forearms,  face,  and  neck  on  each  exit  from  the  regulated  area, 
close  to  the  point  of  exit,  and  before  engaging  in  other  activities 
and  employees  exposed  to  4-Nitrobiphenyl;  alpha-Naphthylamlne: 
3.'-Diehlorobenzidine  (and  its  salts);  beta-Naphthylamine;  Benzidine:  4- 
Aminodiphenyl:  2-Acetylaminofluorene:  4-Dlmethylaminoazo-benzene: 
and  N-Nitrosodimethylamine  shall  be  required  to  shower  after  the  last 
exit  of  the  day. 

1 91 0.1 003(c)(5)  Maintenance  and  decontamination  activities.  In  clean- 
up of  leaks  of  spills,  maintenance,  or  repair  operations  on  contaminated 
systems  or  equipment,  or  any  operations  involving  work  in  an  area 
where  direct  contact  with  a  carcinogen  addressed  by  this  section  could 
result,  each  authorized  employee  entering  that  area  shall: 

1 91 0.1 003(c)(5)(i)  Be  provided  with  and  required  to  wear  clean,  imper- 
vious garments,  including  gloves,  boots,  and  continuous-air  supplied 
hood  in  accordance  with  §1910.134: 

191 0.1 003(c)(5)(ii)  Be  decontaminated  before  removing  the  protective 
garments  and  hood: 

1 91 0.1 003(c)(5)(iii)  Be  required  to  shower  upon  removing  the  protective 
garments  and  hood. 

1910.1003(d)  General  regulated  area  requirements — (1)  Respirator 
program.  The  employer  must  implement  a  respiratory  protection  pro- 
gram in  accordance  with  29  CFR  1910.134(b).  (c).  (d)  (except  (d)(l)(iii) 
and  (iv).  and  (d)(3)).  and  (e)  through  (m). 

1910.1003(d)(2)  Emergencies,  in  an  emergency,  immediate  measures 
including,  but  not  limited  to.  the  requirements  of  paragraphs  (d)(2)  (i) 
through  (v)  of  this  section  shall  be  implemented. 
1 91 0.1003(d)(2)(i)  The  potentially  affected  area  shall  be  evacuated  as 
soon  as  the  emergency  has  been  determined. 

1910.1003(d)(2)(ii)  Hazardous  conditions  created  by  the  emergency 
shall  be  eliminated  and  the  potentially  affected  area  shall  be  decon- 
taminated prior  to  the  resumption  of  normal  operations. 

1910.1003(d)(2)(iii)  Special  medical  surveillance  by  a  physician  shall 
be  instituted  within  24  hours  for  employees  present  in  the  potentially 
affected  area  at  the  time  of  the  emergency.  A  report  of  the  medical 
surveillance  and  any  treatment  shall  be  included  in  the  incident  report, 
in  accordance  with  paragraph  (f)(2)  of  this  section. 
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1910.1003(d)(2)(iv)  Where  an  employee  has  a  known  contact  with 
a  carcinogen  addressed  by  this  section,  such  employee  shall  be 
required  to  shower  as  soon  as  possible,  unless  contraindicated  by 
physical  injuries. 

1910.1003(d)(2)(v)  An  incident  report  on  the  emergency  shall  be 
reported  as  provided  in  paragraph  (0(2)  of  this  section. 

1910.1003(d)(2)(vi)  Emergency  deluge  showers  and  eyewash  foun- 
tains supplied  with  running  potable  water  shall  be  located  near, 
within  sight  of.  and  on  the  same  level  with  locations  where  a  direct 
exposure  to  Ethyleneimine  or  beta-Propiolactone  only  would  be  most 
likely  as  a  result  of  equipment  failure  or  improper  work  practice. 

1910.1003(d)(3)  Hygiene  facilities  and  practices,  (i)  Storage  or  con- 
sumption of  food,  storage  or  use  of  containers  of  beverages,  storage 
or  application  of  cosmetics,  smoking,  storage  of  smoking  materials, 
tobacco  products  or  other  products  for  chewing,  or  the  chewing  of 
such  products  are  prohibited  in  regulated  areas. 

1910.1003(d)(3)(ii)  Where  employees  are  required  by  this  section 
to  wash,  washing  facilities  shall  be  provided  in  accordance  with 
§1910.141(d)(l)  and  (2)  (ii)  through  (vii). 

I910.1003(d)(3)(iii)  Where  employees  are  required  by  this  section 
to  shower,  shower  facilities  shall  be  provided  in  accordance  with 
§1910.141(d)(3). 

1910.1003(d)(3)(iv)  Where  employees  wear  protective  clothing  and 
equipment,  clean  change  rooms  shall  be  provided  for  the  number 
of  such  employees  required  to  change  clothes,  in  accordance  with 
§1910.141(e). 

1 910.1 003(d)(3)(v)  Where  toilets  are  in  regulated  areas,  such  toilets 
shall  be  in  a  separate  room. 

1910.1 003(d)(4)  Contamination  control  (i)  Except  for  outdoor  systems, 
regulated  areas  shall  be  maintained  under  pressure  negative  with 
respect  to  nonregulated  areas.  Local  exhaust  ventilation  may  be 
used  to  satisfy  this  requirement.  Clean  makeup  air  in  equal  volume 
shall  replace  air  removed. 

1910.1003(d)(4)(H)  Any  equipment,  material,  or  other  item  taken 
into  or  removed  from  a  regulated  area  shall  be  done  so  in  a  manner 
that  does  not  cause  contamination  in  nonregulated  areas  or  the 
external  environment. 

1910.1003(d)(4)(iii)  Decontamination  procedures  shall  be  estab- 
lished and  implemented  to  remove  carcinogens  addressed  by 
this  section  from  the  surfaces  of  materials,  equipment,  and  the 
decontamination  facility. 

1910.1003(d)(4)(iv)  Dry  sweeping  and  dry  mopping  are  prohibited 
for  4-Nitrobiphenyl:  alpha-Naphthylamine:  3,-Dichlorobenzidine 
(and  its  salts);  beta-Naphthylamine;  Benzidine:  4-Aminodiphe- 
nyl;  2-Acetylaminofluorene;  4-Dimethylaminoazo-benzene  and 
N-Nitrosodimethylamine. 

1910.1003(e)  Signs,  information  and  training — (1)  Signs— (i) 
Entrances  to  regulated  areas  shall  be  posted  with  signs  bearing 
the  legend: 

CANCER-SUSPECT  AGENT 

AUTHORIZED  PERSONNEL  ONLY 

1910.1003(e)(1)(H)  Entrances  to  regulated  areas  containing  op- 
erations covered  in  paragraph  (c)(5)  of  this  section  shall  be  posted 
with  signs  bearing  the  legend: 

CANCER-SUSPECT  AGENT  EXPOSED  IN  THIS  AREA 

IMPERVIOUS  SUIT  INCLUDING  GLOVES,  BOOTS,  AND  AIR- 
SUPPLIED  HOOD  REQUIRED  AT  ALL  TIMES 

AUTHORIZED  PERSONNEL  ONLY 

1910.1003(e)(1)(iii)  Appropriate  signs  and  instructions  shall  be 
posted  at  the  entrance  to,  and  exit  from,  regulated  areas,  informing 
employees  of  the  procedures  that  must  be  followed  in  entering  and 
leaving  a  regulated  area. 

1910.1003(e)(2)  Container  contents  identification  (i)  Containers  of  a 
carcinogen  addressed  by  this  section  and  containers  required  under 
paragraphs  (c)(4)(v)  and  (c)(6)  (vii)(B)  and  (viii)(B)  of  this  section  that  are 
accessible  only  to  and  handled  only  by  authorized  employees,  or  by  other 


employees  trained  in  accordance  with  paragraph  (e)(5)  of  this  section, 
may  have  contents  identification  limited  to  a  generic  or  proprietary  name 
or  other  proprietary  identification  of  the  carcinogen  and  percent. 

191 0. 1 003(e)(2)(H)  Containers  of  a  carcinogen  addressed  by  this  section 
and  containers  required  under  paragraphs  (c)(4)(v)  and  (c)(6)  (vii)(B)  and 
(viii)(B)  of  this  section  that  are  accessible  to  or  handled  by  employees 
other  than  authorized  employees  or  employees  trained  in  accordance 
with  paragraph  (e)(5)  of  this  section  shall  have  contents  identification 
that  includes  the  full  chemical  name  and  Chemical  Abstracts  Service 
Registry  number  as  listed  in  paragraph  (a)(1)  of  this  section. 

1910.1 003(e)(2)(iii)  Containers  shall  have  the  warning  words  "CAN- 
CER-SUSPECT AGENT"  displayed  immediately  under  or  adjacent  to 
the  contents  identification. 

1910.1003(e)(2)(iv)  Containers  whose  contents  are  carcinogens  ad- 
dressed by  this  section  with  corrosive  or  irritating  properties  shall 
have  label  statements  warning  of  such  hazards  noting,  if  appropriate, 
particularly  sensitive  or  affected  portions  of  the  body. 

1910.1 003(e)(3)  Lettering.  Lettering  on  signs  and  instructions  required 
by  paragraph  (e)(1)  shall  be  a  minimum  letter  height  of  2  inches  (5  cm). 
Labels  on  containers  required  under  this  section  shall  not  be  less  than 
one-half  the  size  of  the  largest  lettering  on  the  package,  and  not  less 
than  8-point  type  in  any  instance.  Provided,  That  no  such  required 
lettering  need  be  more  than  1  inch  (2.5  cm)  in  height. 

1910.1 003(e)(4)  Prohibited  statements.  No  statement  shall  appear  on  or 
near  any  required  sign,  label,  or  instruction  that  contradicts  or  detracts 
from  the  effect  of  any  required  warning,  information,  or  instruction. 

1910.1 003(e)(5)  Training  and  indoctrination  (i)  Each  employee  prior  to 
being  authorized  to  enter  a  regulated  area,  shall  receive  a  training  and 
indoctrination  program  including,  but  not  necessarily  limited  to: 

1910.1003(e)(5)(i)(A)  The  nature  of  the  carcinogenic  hazards  of 
a  carcinogen  addressed  by  this  section,  including  local  and  sys- 
temic toxicity: 

1910.1003(e)(5)(i)(B)  The  specific  nature  of  the  operation  involving  a 
carcinogen  addressed  by  this  section  that  could  result  in  exposure: 

1910.1003(e)(5)(i)(C)  The  purpose  for  and  application  of  the  medi- 
cal surveillance  program,  including,  as  appropriate,  methods  of 
self-examination: 

1910.1003(e)(5)(i)(D)  The  purpose  for  and  application  of  decon- 
tamination practices  and  purposes: 

1910.1003(e)(5)(i)(E)  The  purpose  for  and  significance  of  emergency 
practices  and  procedures: 

1910.1003(e)(5)(i)(F)  The  employee's  specific  role  in  emergency 
procedures: 

1910.1003(e)(5)(i)(G)  Specific  information  to  aid  the  employee  in 
recognition  and  evaluation  of  conditions  and  situations  which  may 
result  in  the  release  of  a  carcinogen  addressed  by  this  section; 

1 9 1 0. 1 003(e)(5)(i)(H)  The  purpose  for  and  application  of  specific  first 
aid  procedures  and  practices; 

1910.1003(e)(5)(i)(l)  A  review  of  this  section  at  the  employee's  first 
training  and  indoctrination  program  and  annually  thereafter. 

1910.1003(e)(5)(H)  Specific  emergency  procedures  shall  be  pre- 
scribed, and  posted,  and  employees  shall  be  familiarized  with  their 
terms,  and  rehearsed  in  their  application. 

1910.1003(e)(5)(iii)  All  materials  relating  to  the  program  shall  be 
provided  upon  request  to  authorized  representatives  of  the  Assistant 
Secretary  and  the  Director. 

1910.1003(f)  Reports — (1)  Operations.  The  information  required  In 
paragraphs  (f)(1)  (i)  through  (iv)  of  this  section  shall  be  reported  In 
writing  to  the  nearest  OSHA  Area  Director.  Any  changes  in  such 
information  shall  be  similarly  reported  in  writing  within  15  calendar 
days  of  such  change: 

1910.1003(f)(1)(i)  A  brief  description  and  in-plant  location  of  the 
area(s)  regulated  and  the  address  of  each  regulated  area; 

1910.1003(f)(1)(H)  The  name(s)  and  other  identifying  information  as 
to  the  presence  of  a  carcinogen  addressed  by  this  section  in  each 
regulated  area; 
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1910.1003(0(1)011)  The  number  oi  employee!  In  each  regulated  area, 
during  normal  operation*  Including  malnten  u  md 

ioio.ioo3(0(i)(iv)  The  manno  in  which  carcinogens  addressed  bj 

thia  section  are  present  in  eai  ii  regulated  area;  (bi  ex pie,  whethei 

It  la  in.iinii.il  i  in  it  I.  processed,  used,  repackaged,  released,  stored,  on 

otherwlsi  handled 

1910.1003(0(2)  mctdsnts.  Incidents  thai  result  in  tin-  r<  l< .<■ •  ui   . 

■  .in  inogen  addressed  by  this  section  Into  anj  area  where  employees 

mi,i\  be  potentially  exposed  shall  be  reported  In  accordance  with 

this  paragraph 

1910.1003(0(2)0)  a  report  ol  the  occurrence  ol  the  Incident  and  the 

facta  obtainable  .it  that  time  Ini  ludlng  a  report  '>n  anj  medical  treat 

ment  of  affected  employees  shall  be  made  within  24  hours  to  i lu- 

nearest  OSHA  Area  Dlrw  tor 

I9io.ioo3(0(2)(ii)  a  written  report  shall  be  Bled  with  the  nearest  I  >si  i.\ 

Area  Director  within  15  calendar  days  tin  rcaftei  and  shall  Include: 
1910.1003(0(2)(ii)(A)  A  specification  of  the  amount  Ol  material  released. 

the  amount  ol  nine  involved,  and  .m  explanation  oi  the  procedure  used 
tn  determining  this  figure: 

1910.1 003(0(2)(ii)(B)  A  description  of  the  ana  Involved,  anil  the  extent 
of  known  and  possible  employee  exposure  and  area  contamination: 

1910.1003(0(2)(ii)(C)  A  report  of  any  medical  treatment  of  affected 
employees,  and  any  medical  surveillance  program  Implemented:  and 

1910.10O3(0(2)(ii)(O)  An  analysis  of  the  circumstances  of  the  Incident 
and  measures  taken  or  to  be  taken,  with  specific  completion  dates,  to 
avoid  further  similar  releases. 

1910.1003(g)  Medical  surveillance.  At  no  cost  to  the  employee,  a 
program  of  medical  surveillance  shall  be  established  and  implemented 
for  employees  considered  for  assignment  to  enter  regulated  areas,  and 
for  authorized  employees. 

1910.1003(g)(1)  Examinations,  (i)  Before  an  employee  is  assigned  to 
enter  a  regulated  area,  a  preassignment  physical  examination  by  a 
physician  shall  be  provided.  The  examination  shall  include  the  per- 
sonal history  of  the  employee,  family  and  occupational  background, 
including  genetic  and  environmental  factors. 

1910.1003(g)(1)(H)  Authorized  employees  shall  be  provided  periodic 
physical  examinations,  not  less  often  than  annually,  following  the 
preassignment  examination. 

1910.1003(g)(1)(iii)  In  all  physical  examinations,  the  examining  physician 
shall  consider  whether  there  exist  conditions  of  increased  risk,  including 
reduced  immunological  competence,  those  undergoing  treatment  with 
steroids  or  cytotoxic  agents,  pregnancy,  and  cigarette  smoking. 

1910.1003(g)(2)  Records,  (i)  Employers  of  employees  examined  pur- 
suant to  this  paragraph  shall  cause  to  be  maintained  complete  and 
accurate  records  of  all  such  medical  examinations.  Records  shall  be 
maintained  for  the  duration  of  the  employee's  employment.  Upon 
termination  of  the  employee's  employment,  including  retirement  or 
death,  or  in  the  event  that  the  employer  ceases  business  without  a 
successor,  records,  or  notarized  true  copies  thereof,  shall  be  forwarded 
by  registered  mail  to  the  Director. 

1910.1003(g)(2)(H)  Records  required  by  this  paragraph  shall  be  pro- 
vided upon  request  to  employees,  designated  representatives,  and  the 
Assistant  Secretary  in  accordance  with  29  CFR  1910.20(a)  through  (e) 
and  (g)  through  (i).  These  records  shall  also  be  provided  upon  request 
to  the  Director. 

1 91 0.1 003(g)(2)(iii)  Any  physician  who  conducts  a  medical  examination 
required  by  this  paragraph  shall  furnish  to  the  employer  a  statement  of 
the  employee's  suitability  for  employment  in  the  specific  exposure. 

(61  FR  9242.  Mar.  7.  1996.  as  amended  at  63  FR  1286,  Jan.  8.  1998: 
63  FR  20099.  Apr.  23.  19981 

§1926.1104  alpha-Naphthylamine. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 

are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 

[61  FR  31433,  June  20.  1996] 

ISection  1910.1003  is  printed  above  at  §1926.1 103— CCH.] 

§1926.1105  [Reserved]. 


Subpart  Z — Toxic  and  Hazardous  Substances 

§1926.1106  Methyl  chloromethyl  ether. 
NOTE:  (he  requirements  applicable  to  construction  work  under  this  section 
are  Identical  to  thost  I910  1003  ol  thia  i  hapta 

[61  I  R  31  133,  June  20,  1996] 
[Section  1910  1003  la  printed  following  §1926. 1103    <  '  n  I 

§1926.1107  3,3'Dichlorobenzidiene 
(and  its  salts). 
NOTE:  The  requirements  applii  able  to  i  onatruction  work  under  this  section 
iih  ai  to  those  set  forth  a)  §1910, 1003  ol  this  t  hapten 

[61  IK  31433,  June  20.  1996| 

[Section  1910.1003  is  printed  following  §1926.1103— C<  H  I 

§1926.1108  bis-Chloromethyl  ether. 
NOTE:  Tin  ■  requirements  applicable  to  construction  work  under  this  section 
are  Identical  to  those  set  forth  at  §1910. 1003  of  this  chapter. 
[61  FR  31433.  June  20.  1996] 
ISection  1910.1003  is  printed  following  §1926. 1 103— CCH  | 

§1926.1109  beta-Naphthylamine. 
NOTE:  Tin-  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 
[61  FR  31433.  June  20.  1996] 
[Section  1910.1003  Is  printed  following  §1926.1 103— CCH.| 

§1926.1110  Benzidine. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 
[61  FR  31433.  June  20.  1996] 
[Section  1910.1 003  is  printed  following  §  1 926. 1 1 03— CCH . | 

§1926.1111  4-Aminodiphenyl. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 
[61  FR  31433.  June  20.  1996| 
ISection  1910.1003  is  printed  following  §1926.1 103— CCH.] 

§1926.1112  Ethyleneimine. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 

are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 

[61  FR  31433.  June  20.  1996] 

ISection  1910. 1003  is  printed  following  §1926. 1 103— CCH.) 

§1926.1113  beta-Propiolactone. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 

are  identical  to  those  set  forth  at  §1910. 1003  of  this  chapter. 

[61  FR  31433.  June  20.  1996] 

[Section  1910.1003  is  printed  following  §1926.1103— CCH.] 

§1926.1114  2-Acetylaminofluorene. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 

[61  FR  31433.  June  20,  1996] 

[Section  1910.1003  is  printed  following  §1926.1 103— CCH] 

§1926.1 115  4-Dimethylaminoazobenzene. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910. 1003  of  this  chapter. 

[61  FR  31433.  June  20.  1996] 

[Section  1910.1003  is  printed  following  §1926.1 103— CCH.] 

§1926.1116  N-Nitrosodimethylamine. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1003  of  this  chapter. 

[61  FR  31433.  June  20.  1996] 
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[Section  1910. 1003  Is  printed  following  §1926. 1 103 — CCH.| 

§1926.1117  Vinyl  chloride. 

NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910.1017  of  this  chapter. 

|61  FR  31433.  June  20.  1996) 

[Section  1910.1017  is  printed  below— CCH.] 

§1910.1017  Vinyl  chloride. 

1910.1017(a)  Scope  and  application.  (1)  This  section  includes 
requirements  for  the  control  of  employee  exposure  to  vinyl  chloride 
(chloroethene).  Chemical  Abstracts  Service  Registry  No.  75014. 

1910.1017(a)(2)  This  section  applies  to  the  manufacture,  reaction, 
packaging,  repackaging,  storage,  handling  or  use  of  vinyl  chloride 
or  polyvinyl  chloride,  but  does  not  apply  to  the  handling  or  use  of 
fabricated  products  made  of  polyvinyl  chloride. 

1910.1017(a)(3)  This  section  applies  to  the  transportation  of  vinyl 
chloride  or  polyvinyl  chloride  except  to  the  extent  that  the  Department 
of  Transportation  may  regulate  the  hazards  covered  by  this  section. 

1910.1017(b)  Definitions.  [^Action  level  means  a  concentration  of 
vinyl  chloride  of  0.5  ppm  averaged  over  an  8-hour  work  day. 

1910.1017(b)(2)  Assistant  Secretary  means  the  Assistant  Secretary 
of  Labor  for  Occupational  Safety  and  Health.  U.S.  Department  of 
Labor,  or  his  designee. 

1910.1017(b)(3)  Authorized  person  means  any  person  specifically 
authorized  by  the  employer  whose  duties  require  him  to  enter  a 
regulated  area  or  any  person  entering  such  an  area  as  a  designated 
representative  of  employees  for  the  purpose  of  exercising  an  oppor- 
tunity to  observe  monitoring  and  measuring  procedures. 

1910.1017(b)(4)  Director  means  the  Director.  National  Institute  for 
Occupational  Safety  and  Health,  U.S.  Department  of  Health  and 
Human  Services,  or  his  designee. 

1910.1017(b)(5)  Emergency  means  any  occurrence  such  as,  but  not 
limited  to.  equipment  failure,  or  operation  of  a  relief  device  which  is 
likely  to,  or  does,  result  in  massive  release  of  vinyl  chloride. 

1910.1017(b)(6)  Fabricated  product  means  a  product  made  wholly  or 
partly  from  polyvinyl  chloride,  and  which  does  not  require  further  pro- 
cessing at  temperatures,  and  for  times,  sufficient  to  cause  mass  melting 
of  the  polyvinyl  chloride  resulting  in  the  release  of  vinyl  chloride. 

1910.1017(b)(7)  Hazardous  operation  means  any  operation,  pro- 
cedure, or  activity  where  a  release  of  either  vinyl  chloride  liquid  or 
gas  might  be  expected  as  a  consequence  of  the  operation  or  because 
of  an  accident  in  the  operation,  which  would  result  in  an  employee 
exposure  in  excess  of  the  permissible  exposure  limit. 

1910.1017(b)(8)  OSHA  Area  Director  means  the  Director  for  the 
Occupational  Safety  and  Health  Administration  Area  Office  hav- 
ing jurisdiction  over  the  geographic  area  in  which  the  employer's 
establishment  is  located. 

1 91 0.1 01 7(b)(9)  Polyvinyl  chloride  means  polyvinyl  chloride  homopol- 
ymer  or  copolymer  before  such  is  converted  to  a  fabricated  product. 

191 0.101 7(b)(1 0)  Vinyl  chloride  means  vinyl  chloride  monomer. 

1910.1017(c)  Permissible  exposure  limit.  (1)  No  employee  may 
be  exposed  to  vinyl  chloride  at  concentrations  greater  than  1  ppm 
averaged  over  any  8-hour  period,  and 

1910.1017(c)(2)  No  employee  may  be  exposed  to  vinyl  chloride  at 
concentrations  greater  than  5  ppm  averaged  over  any  period  not 
exceeding  15  minutes. 

1910.1017(c)(3)  No  employee  may  be  exposed  to  vinyl  chloride  by 
direct  contact  with  liquid  vinyl  chloride. 

1910.1017(d)  Monitoring.  (1)  A  program  of  initial  monitoring  and 
measurement  shall  be  undertaken  in  each  establishment  to  de- 
termine if  there  is  any  employee  exposed,  without  regard  to  the  use 
of  respirators,  in  excess  of  the  action  level. 

1910.101 7(d)(2)  Where  a  determination  conducted  under  paragraph 
(d)(1)  of  this  section  shows  any  employee  exposures,  without  regard 
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to  the  use  of  respirators,  in  excess  of  the  action  level,  a  program  for 
determining  exposures  for  each  such  employee  shall  be  established. 
Such  a  program: 

1910.1017(d)(2)(i)  Shall  be  repeated  at  least  monthly  where  any 
employee  is  exposed,  without  regard  to  the  use  of  respirators,  in 
excess  of  the  permissible  exposure  limit. 

1910.1017(d)(2)(H)  Shall  be  repeated  not  less  than  quarterly  where 
any  employee  is  exposed,  without  regard  to  the  use  of  respirators, 
in  excess  of  the  action  level. 

1 91 0.1 01 7(d)(2)(iii)  May  be  discontinued  for  any  employee  only  when 
at  least  two  consecutive  monitoring  determinations,  made  not  less 
than  5  working  days  apart,  show  exposures  for  that  employee  at  or 
below  the  action  level. 

1910.1017(d)(3)  Whenever  there  has  been  a  production,  process 
or  control  change  which  may  result  in  an  increase  in  the  release 
of  vinyl  chloride,  or  the  employer  has  any  other  reason  to  suspect 
that  any  employee  may  be  exposed  in  excess  of  the  action  level,  a 
determination  of  employee  exposure  under  paragraph  (d)(1)  of  this 
section  shall  be  performed. 

1910.101 7(d)(4)  The  method  of  monitoring  and  measurement  shall 
have  an  accuracy  (with  a  confidence  level  of  95  percent)  of  not 
less  than  plus  or  minus  50  percent  from  0.25  through  0.5  ppm. 
plus  or  minus  35  percent  from  over  0.5  ppm  through  1.0  ppm, 
and  plus  or  minus  25  percent  over  1.0  ppm.  (Methods  meeting 
these  accuracy  requirements  are  available  in  the  "NIOSH  Manual 
of  Analytical  Methods"). 

1910. 1 01 7(d)(5)  Employees  or  their  designated  representatives  shall 
be  afforded  reasonable  opportunity  to  observe  the  monitoring  and 
measuring  required  by  this  paragraph. 

1910.1017(e)  Regulated  area.  (1)  A  regulated  area  shall  be  estab- 
lished where: 

1910.1017(e)(1)(i)  Vinyl  chloride  or  polyvinyl  chloride  is  manufac- 
tured, reacted,  repackaged,  stored,  handled  or  used:  and 

1910.1017(e)(1)(ii)  Vinyl  chloride  concentrations  are  in  excess  of  the 
permissible  exposure  limit. 

1910.1017(e)(2)  Access  to  regulated  areas  shall  be  limited  to  au- 
thorized persons. 

1 91 0.1 01 7(f)  Methods  of  compliance.  Employee  exposures  to  vinyl 
chloride  shall  be  controlled  to  at  or  below  the  permissible  exposure 
limit  provided  in  paragraph  (c)  of  this  section  by  engineering,  work 
practice,  and  personal  protective  controls  as  follows: 

1910.1017(f)(1)  Feasible  engineering  and  work  practice  controls 
shall  immediately  be  used  to  reduce  exposures  to  at  or  below  the 
permissible  exposure  limit. 

1 91 0. 1 01 7(f)(2)  Wherever  feasible  engineering  and  work  practice  con- 
trols which  can  be  instituted  immediately  are  not  sufficient  to  reduce 
exposures  to  at  or  below  the  permissible  exposure  limit,  they  shall 
nonetheless  be  used  to  reduce  exposures  to  the  lowest  practicable 
level,  and  shall  be  supplemented  by  respiratory  protection  in  accor- 
dance with  paragraph  (g)  of  this  section.  A  program  shall  be  established 
and  implemented  to  reduce  exposures  to  at  or  below  the  permissible 
exposure  limit,  or  to  the  greatest  extent  feasible,  solely  by  means  of 
engineering  and  work  practice  controls,  as  soon  as  feasible. 

1910.1017(f)(3)  Written  plans  for  such  a  program  shall  be  developed 
and  furnished  upon  request  for  examination  and  copying  to  autho- 
rized representatives  of  the  Assistant  Secretary  and  the  Director. 
Such  plans  shall  be  updated  at  least  every  six  months. 

1910.1017(g)  Respiratory  protection — (1)  General.  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must  pro- 
vide respirators  that  comply  with  the  requirements  of  this  paragraph. 

1 91 0.1 01 7(g)(2)  Respirator  program.  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910. 134 
(b)  through  (d)  (except  (d)(l)(iii).  and  (d)(3)(iii)(B)(l)  and  (2)),  and  (f) 
through  (m). 

1910.1017(g)(3)  Respirator  selection,  (i)  Respirators  must  be  selected 
from  the  following  table: 


378 


Subpart  Z— Toxic  and  Hazardous  Substances 


Atmospheric  concentration 
of  vinyl  chloride 


Required  apparatus 


in    Unknown  01  m  Open-circuit,  self-contained  breath 

i  paratua,  pnsaaure  demand 
type,  with  tun  facepfa  1 1 

(A)  i  -.i  mil  in.  itii  ni  type  C  supplied  all 

respirator,  pressure  demand  type, 
wiih  lull  111  ii.iii  i. ii  eptoce,  and  auxfl 
lary  sell  contained  .tii  supply:  or 

gilJNotova  i,  nun  p.  in    (B|  Combination  type  supplied  all 

respirator  .  i.iitiiiiiuus  Qoa  type,  with 
full  in  hall  i ■>■  miliary 

sell  contained  air  supply.  Type  c. 
supplied  .iii  reaptrati  n 
How  type,  wiili  lull  or  hall  Oacepiece, 
helmet  or  hood. 

i   100  p/m (A)  Combination  type  C  supplied  air 

resptratoT  demand  type,  with  lull 

bcepiece,  ,m<l  auxiliary  self-ron- 
I. itucd  .ill  supply:  or 
(B)  Open-circuit  self-contained 
breathing  apparatus  with  full  face- 
piece.  In  demand  mode:  01 
Type  (C)  supplied  air  respirator, 
demand  type,  with  full  faceplece. 

(v)   Not  over  25  p/m (A)  A  powered  alr-purlfylng  respirator 

with  hood,  helmet,  full  or  half  face- 
piece,  and  a  canister  which  provides 
a  service  life  of  at  least  4  hours  for 
concentrations  of  vinyl  chloride  up  to 
25  p/m.  -or 

(B)  Gas  mask,  front-  or  back-mount- 
ed canister  which  provides  a  service 
life  of  at  least  4  hours  for  concentra- 
tions of  vinyl  chloride  up  to  25  p/m. 

(vi)  Not  over  10  p/m (A)  Combination  type  C  supplied-alr 

respirator,  demand  type,  with  half 
facepiece,  and  auxiliary  self-con- 
tained air  supply:  or 
|B)  Type  C  supplied-air  respirator. 
demand  type,  with  half  facepiece:  or 

(C)  Any  chemical  cartridge  respira- 
tor with  an  organic  vapor  cartridge 
which  provides  a  service  life  of  at 
least  1  hour  for  concentrations  of 
vinyl  chloride  up  to  10  p/m. 

1910.101 7(g)(3)(ii)  When  air-purifying  respirators  are  used: 

1910.1017(g)(3)(ii)(A)  Air-purifying  canisters  or  cartridges  must  be 
replaced  prior  to  the  expiration  of  their  service  life  or  the  end  of  the 
shift  in  which  they  are  first  used,  whichever  occurs  first. 

191 0.1 01 7(g)(3)(ii)(B)  A  continuous-monitoring  and  alarm  system  must 
be  provided  when  concentrations  of  vinyl  chloride  could  reasonably  ex- 
ceed the  allowable  concentrations  for  the  devices  in  use.  Such  a  system 
must  be  used  to  alert  employees  when  vinyl  chloride  concentrations 
exceed  the  allowable  concentrations  for  the  devices  in  use. 

1 910.1 01 7(g)(3)(iii)  Respirators  specified  for  higher  concentrations  may 
be  used  for  lower  concentrations. 

1910.1017(h)  Hazardous  operations.  (1)  Employees  engaged  in 
hazardous  operations,  including  entry  of  vessels  to  clean  polyvinyl 
chloride  residue  from  vessel  walls,  shall  be  provided  and  required  to 
wear  and  use: 

1910.1017(h)(1)(i)  Respiratory  protection  in  accordance  with  para- 
graphs (c)  and  (g)  of  this  section:  and 

1910.1017(h)(1)(H)  Protective  garments  to  prevent  skin  contact  with 
liquid  vinyl  chloride  or  with  polyvinyl  chloride  residue  from  vessel 
walls.  The  protective  garments  shall  be  selected  for  the  operation  and 
its  possible  exposure  conditions. 

1910.1017(h)(2)  Protective  garments  shall  be  provided  clean  and  dry 
for  each  use. 


1910.1017(1)  Emergency  situation*.  A  wrlttl  n  operational  plan  ten 

rncy  situations  shall  be  developed  for  each  facility  storing,  haw 
iiiiiu1  "i  otherwise  using  vinyl  i  hlortde  .is  a  liquid  oi  conipresi  • 
Appropriate  portions  ol  the  plan  sh.iii  be  Implemented  In  the  even)  ol 
mergeru  v  The  plan  shall  spat  Ifli  ally  provide  thai 

i9io.ioi7(i)(i)  Kmpi  i  in  hazardous  operations  oi  en 

ilii.illoiis  ni  cxlsllng  hazardous  releases  sh.ill  be  .quipped  as 

required  In  paragraph  Hi)  ol  ibis  sn  Hon; 

1910.1017(0(2)  oilier  employees  noi  so  equipped  sh.ill  evai  uate  the 
area  and  not  return  until  conditions  are  controlled  by  the  met  hods  re- 
quired In  paragraph  II)  of  ilns  set  Hon  and  the  emergency  is  .ibated. 

1910.1017(1)  Training.  Bach  employee  engaged  In  vinyl  i  hloridear  poly- 
i  niiii  operations  ■sh.ill  be  provided  training  In  ■>  program  relating 
in  tin   hazards  of  vinyl  chloride  and  precautions  for  Its  safe  use. 

1910.1017(j)(1)The  program  shall  include: 

1910.101  7(j)(1)(i)  The  nature  of  the  health  hazard  from  chronic  expo- 
sure to  vinyl  chloride  Including  specifically  the  can  Inogenli  hazard; 

1910.1017(j)(1)(ii)The  specific  nature  of  operations  which  could  result 
In  exposure  to  vinyl  chloride  in  excess  of  the  permissible  limit  and 
necessary  protective  steps; 

1910.1017(j)(1)(iii)  The  purpose  for.  proper  use.  and  limitations  of 
respiratory  protective  devices: 

1910. 1017(j)(1)(iv)  The  fire  hazard  and  acute  toxicity  of  vinyl  chloride, 
and  the  necessary  protective  steps; 

1910.101 7(j)(1)(v)  The  purpose  for  and  a  description  of  the  moni- 
toring program; 

1910.1017(j)(1)(vi)  The  purpose  for.  and  a  description  of.  the  medical 
surveillance  program: 

1910.1017(j)(1)(vii)  Emergency  procedures; 

1 91 0.1 01 7(j)(1)(viii)  Specific  information  to  aid  the  employee  in  recognition 
of  conditions  which  may  result  in  the  release  of  vinyl  chloride:  and 

1910.1017(j)(1)(ix)  A  review  of  this  standard  at  the  employee's  first 
training  and  indoctrination  program,  and  annually  thereafter. 

1 91 0.1 01 7(j)(2)  All  materials  relating  to  the  program  shall  be  provided 
upon  request  to  the  Assistant  Secretary  and  the  Director. 

1 91 0. 1 01 7(k)  Medical  surveillance.  A  program  of  medical  surveillance 
shall  be  instituted  for  each  employee  exposed,  without  regard  to  the  use 
of  respirators,  to  vinyl  chloride  In  excess  of  the  action  level.  The  program 
shall  provide  each  such  employee  with  an  opportunity  for  examinations 
and  tests  in  accordance  with  this  paragraph.  All  medical  examinations 
and  procedures  shall  be  performed  by  or  under  the  supervision  of  a  li- 
censed physician,  and  shall  be  provided  without  cost  to  the  employee. 

1910.1017(k)(1)  At  the  time  of  initial  assignment,  or  upon  institution 
of  medical  surveillance: 

1910.1017(k)(1)(i)  Ageneral  physical  examination  shall  be  performed. 
with  specific  attention  to  detecting  enlargement  of  liver,  spleen  or  kid- 
neys, or  dysfunction  in  these  organs,  and  for  abnormalities  in  skin, 
connective  tissues  and  the  pulmonary  system  (See  Appendix  A). 

1910.1017(k)(1)(ii)  A  medical  history  shall  be  taken,  including  the 
following  topics: 

1910.1017(k)(1)(ii)(A)  Alcohol  Intake: 

1910.1017(k)(1)(ii)(B)  Past  history  of  hepatitis; 

1910.1017(k)(1)(ii)(C)  Work  history  and  past  exposure  to  potential 
hepatotoxic  agents,  including  drugs  and  chemicals; 

1910.1017(k)(1)(ii)(D)  Past  history  of  blood  transfusions:  and 

1910.1017(k)(1)(ii)(E)  Past  history  of  hospitalizations. 

1910.1017(k)(1)(iii)  A  serum  specimen  shall  be  obtained  and  deter- 
minations made  of: 

1910.1017(k)(1)(iii)(A)  Total  bilirubin, 

1910.1017(k)(1)(iii)(B)  Alkaline  phosphatase: 

1910.1017(k)(1H»i)(C)  Serum  glutamic  oxalacetlc  transaminase  (SGOT): 

1910.101 7(k)(1)(iii)(D)  Serum  glutamic  pyruvic  transaminase 
(SGPT):  and 
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1910.1017(k)(1)(iii)(E)  Gamma  glustamyl  transpeptidase. 

1910.101  7(k)(2)  Examinations  provided  in  accordance  with  this 
paragraph  shall  be  performed  at  least: 

1910.1017(k)(2)(i)  Every  6  months  for  each  employee  who  has  been 
employed  in  vinyl  chloride  or  polyvinyl  chloride  manufacturing  for 
10  years  or  longer:  and 

1910.1017(k)(2)(ii)  Annually  for  all  other  employees. 

1910.1017(k)(3)  Each  employee  exposed  to  an  emergency  shall  be 
afforded  appropriate  medical  surveillance. 

1910.1017(k)(4)  A  statement  of  each  employee's  suitability  for 
continued  exposure  to  vinyl  chloride  including  use  of  protective 
equipment  and  respirators,  shall  be  obtained  from  the  examining 
physician  promptly  after  any  examination.  A  copy  of  the  physician's 
statement  shall  be  provided  each  employee. 

1910.1017(k)(5)  If  any  employee's  health  would  be  materially  im- 
paired by  continued  exposure,  such  employee  shall  be  withdrawn 
from  possible  contact  with  vinyl  chloride. 

1910.101 7(k)(6)  Laboratory  analyses  for  all  biological  specimens  in- 
cluded in  medical  examinations  shall  be  performed  in  laboratories 
licensed  under  42  CFR  Part  74. 

1910.1017(k)(7)  If  the  examining  physician  determines  that  alter- 
native medical  examinations  to  those  required  by  paragraph  (k)(l) 
of  this  section  will  provide  at  least  equal  assurance  of  detecting 
medical  conditions  pertinent  to  the  exposure  to  vinyl  chloride,  the 
employer  may  accept  such  alternative  examinations  as  meeting  (he 
requirements  of  paragraph  (k)(l)  of  this  section,  if  the  employer 
obtains  a  statement  from  the  examining  physician  setting  forth 
the  alternative  examinations  and  the  rationale  for  substitution. 
This  statement  shall  be  available  upon  request  for  examination 
and  copying  to  authorized  representatives  of  the  Assistant  Sec- 
retary and  the  Director. 

1910.1017(1)  Signs  and  labels.  (1)  Entrances  to  regulated  areas 
shall  be  posted  with  legible  signs  bearing  the  legend: 

CANCER-SUSPECT  AGENT  AREA 
AUTHORIZED  PERSONNEL  ONLY 

1910.1017(l)(2)  Areas  containing  hazardous  operations  or  where 
an  emergency  currently  exists  shall  be  posted  with  legible  signs 
bearing  the  legend: 

CANCER-SUSPECT  AGENT  IN  THIS  AREA 

PROTECTIVE  EQUIPMENT  REQUIRED 

AUTHORIZED  PERSONNEL  ONLY 

1910.1017(l)(3)  Containers  of  polyvinyl  chloride  resin  waste  from 
reactors  or  other  waste  contaminated  with  vinyl  chloride  shall  be 
legibly  labeled: 

CONTAMINATED  WITH  VINYL  CHLORIDE 

CANCER-SUSPECT  AGENT 

1910.1017(l)(4)  Containers  of  polyvinyl  chloride  shall  be  legibly 
labeled: 

POLYVINYL  CHLORIDE  (OR  TRADE  NAME) 

Contains 

VINYL  CHLORIDE 

VINYL  CHLORIDE  IS  A  CANCER-SUSPECT  AGENT 

1910.1017(l)(5)  Containers  of  vinyl  chloride  shall  be  legibly  la- 
beled either: 

1910.1017(l)(5)(i) 

VINYL  CHLORIDE 

EXTREMELY  FLAMMABLE  GAS  UNDER  PRESSURE 

CANCER  SUSPECT  AGENT 

or  (ii)  In  accordance  with  49  CFR  Parts  170  through  189.  with  the 
additional  legend: 

CANCER-SUSPECT  AGENT 

applied  near  the  label  or  placard. 


1 91 0.101 7(l)(6)  No  statement  shall  appear  on  or  near  any  required 
sign,  label  or  instruction  which  contradicts  or  detracts  from  the  effect 
of.  any  required  warning,  information  or  instruction. 

1910.1017(m)  Records.  (1)  All  records  maintained  in  accordance 
with  this  section  shall  include  the  name  and  social  security  number 
of  each  employee  where  relevant. 

1910.1017(m)(2)  Records  of  required  monitoring  and  measuring 
and  medical  records  shall  be  provided  upon  request  to  employees, 
designated  representatives,  and  the  Assistant  Secretary  in  accor- 
dance with  29  CFR  1910.20(a)  through  (e)  and  (g)  through  (i).  These 
records  shall  be  provided  upon  request  to  the  Director.  Authorized 
personnel  rosters  shall  also  be  provided  upon  request  to  the  Assistant 
Secretary  and  the  Director. 
1910.101  7(m)(2)(i)  Monitoring  and  measuring  records  shall: 

1910.1017(m)(2)(i)(A)  State  the  date  of  such  monitoring  and  mea- 
suring and  the  concentrations  determined  and  identify  the  instru- 
ments and  methods  used: 

1910.1017(m)(2)(i)(B)  Include  any  additional  information  necessary 
to  determine  individual  employee  exposures  where  such  exposures 
are  determined  by  means  other  than  individual  monitoring  of  em- 
ployees: and 

1910.1017(m)(2)(i)(C)  Be  maintained  for  not  less  than  30  years. 

1910.1017(m)(2)(ii)  [Reserved], 

1910.1017(m)(2)(iii)  Medical  records  shall  be  maintained  for  the 
duration  of  the  employment  of  each  employee  plus  20  years,  or  30 
years,  whichever  is  longer. 

1910.1017(m)(3)  In  the  event  that  the  employer  ceases  to  do  busi- 
ness and  there  is  no  successor  to  receive  and  retain  his  records  for 
the  prescribed  period,  these  records  shall  be  transmitted  by  regis- 
tered mail  to  the  Director,  and  each  employee  individually  notified 
in  writing  of  this  transfer.  The  employer  shall  also  comply  with  any 
additional  requirements  set  forth  in  29  CFR  1910.20(h). 

1910.1017(n)  Reports.  (1)  Not  later  than  1  month  after  the  estab- 
lishment of  a  regulated  area,  the  following  information  shall  be  re- 
ported to  the  OSHA  Area  Director.  Any  changes  to  such  information 
shall  be  reported  within  15  days. 

1910.1017(n)(1)(i)  The  address  and  location  of  each  establishment 
which  has  one  or  more  regulated  areas:  and 

1910.1017(n)(1)(ii)  The  number  of  employees  in  each  regulated  area 
during  normal  operations,  including  maintenance. 

1910.1017(n)(2)  Emergencies,  and  the  facts  obtainable  at  that  time, 
shall  be  reported  within  24  hours  to  the  OSHA  Area  Director.  Upon 
request  of  the  Area  Director,  the  employer  shall  submit  additional 
information  in  writing  relevant  to  the  nature  and  extent  of  employee 
exposures  and  measures  taken  to  prevent  future  emergencies  of 
similar  nature. 

1910.1017(n)(3)  Within  10  working  days  following  any  monitoring 
and  measuring  which  discloses  that  any  employee  has  been  ex- 
posed, without  regard  to  the  use  of  respirators,  in  excess  of  the 
permissible  exposure  limit,  each  such  employee  shall  be  notified 
in  writing  of  the  results  of  the  exposure  measurement  and  the 
steps  being  taken  to  reduce  the  exposure  to  within  the  permissible 
exposure  limit. 

1910.1017(0)  Effective  dates.  [1)  Until  April  1.  1975.  the  provisions 
currently  set  forth  in  §1910.93q  of  this  part  shall  apply. 

1910.1017(o)(2)  Effective  April  1,  1975.  the  provisions  set  forth  in 
§1910.93q  of  this  part  shall  apply. 

APPENDIX  A  TO  §1910.1017— SUPPLEMENTARY 
MEDICAL  INFORMATION 

When  required  tests  under  paragraph  (k)(l)  of  this  section  show 
abnormalities,  the  tests  should  be  repeated  as  soon  as  practicable, 
preferably  within  3  to  4  weeks.  If  tests  remain  abnormal,  consideration 
should  be  given  to  withdrawal  of  the  employee  from  contact  with  vinyl 
chloride,  while  a  more  comprehensive  examination  is  made. 

Additional  tests  which  may  be  useful: 

A.  For  kidney  dysfunction:  urine  examination  for  albumin,  red  blood 
cells,  and  exfoliative  abnormal  cells. 
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it.  Pulmonary  system  Forced  vital  capsclij  Forced  exptiatury  volume  al  i 
i  and  chest  roentgeno  lot  antedoi    14*  17  Inches) 

<  .\<iiiiiiuii.ii  serum  tests  i  .H  in  .11  hi  dehydrogenase,  lactli  add 
dehydrc  nryme,  protein  determination,  and  protein  elei 

trophoresls. 

D.  For  a  more  comprehensive  examination  on  repeated  abnormal  serum 
iisis  Hepatitis  n  antigen,  and  liver  scanning. 

[39  PR  35896,  Oct    i    1974;  39  PR  41848.  Dec.  3,  1974.  as  amended 
,ii  10  PR  13211.  Mar.  25, 1975.  Redesignated al  10 PR 23072  M 
und amended al  13  PR  19751,  0<  I  24,  1978;  15PR 
0:54  PR  24334,  June  7.  1989:  58FR35:no.  June  30 
(il  FR  5508.  Feb.  13,  1996;  63  FR  1286.  Jan.  8 

§1926.1118  Inorganic  arsenic. 
NOTE:  rhe  requirements  applicable  to  construction  work  undo  this  section 
are  Identical  to  those  set  forth  at  s  1910. 1018  of  ihis  chapter. 

|61  FR  3 1433.  June  20.  19961 

[Section  1910.1018  Is  printed  below— CCH.] 

§1910.1018  Inorganic  arsenic. 

1910.1018(a)  Scope  and  application.  This  section  applies  to  all 
occupational  exposures  to  Inorganic  arsenic  except  that  this  section 
does  not  apply  to  employee  exposures  in  agriculture  or  resulting  from 
pesticide  application,  the  treatment  of  wood  with  preservatives  or  the 
utilization  ofarsenlcally  preserved  wood. 

1910.1018(b)  Definitions.  Action  level  means  a  concentration  of 
inorganic  arsenic  of  5  micrograms  per  cubic  meter  of  air  (5  pg/m3) 
averaged  over  any  eight  (8)  hour  period. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the 
employer  whose  duties  require  the  person  to  enter  a  regulated  area, 
or  any  person  entering  such  an  area  as  a  designated  representative  of 
employees  for  the  purpose  of  exercising  the  right  to  observe  monitoring 
and  measuring  procedures  under  paragraph  (e)  of  this  section. 

Director  means  the  Director.  National  Institute  for  Occupational  Safety  and 
Health.  U.S.  Department  of  Health  and  Human  Services,  or  designee. 

Inorganic  arsenic  means  copper  aceto-arsenite  and  all  inorganic  com- 
pounds containing  arsenic  except  arsine.  measured  as  arsenic  (As). 

1910.1018(c)  Permissible  exposure  limit.  The  employer  shall  assure 
that  no  employee  is  exposed  to  inorganic  arsenic  at  concentrations 
greater  than  10  micrograms  per  cubic  meter  of  air  (10  pg/m3).  aver- 
aged over  any  8-hour  period. 

1910.1018(d)  JVoti/tcatton  of  use.  (1)  By  October  1.  1978  or  within 
60  days  after  the  introduction  of  inorganic  arsenic  into  the  workplace, 
every  employer  who  is  required  to  establish  a  regulated  area  in  his 
workplaces  shall  report  in  writing  to  the  OSHA  area  office  for  each 
such  workplace: 

1 91 0.1 01 8(d)(1)(i)  The  address  of  each  such  workplace: 

1910.1018(d)(1)(ii)The  approximate  number  of  employees  who  will  be 
working  in  regulated  areas:  and 

1910.1018(d)(1)(iii)  A  brief  summary  of  the  operations  creating  the 
exposure  and  the  actions  which  the  employer  intends  to  take  to  re- 
duce exposures. 

1910. 1 01 8(d)(2)  Whenever  there  has  been  a  significant  change  in  the  in- 
formation required  by  paragraph  (d)(  1 )  of  this  section  the  employer  shall 
report  the  changes  in  writing  within  60  days  to  the  OSHA  area  office. 

1910.1018(e)  Exposure  monitoring — (1)  General  (i)  Determinations 
of  airborne  exposure  levels  shall  be  made  from  air  samples  that  are 
representative  of  each  employee's  exposure  to  inorganic  arsenic  over 
an  eight  (8)  hour  period. 

191 0.101 8(e)(1)(ii)  For  the  purposes  of  this  section,  employee  exposure 
is  that  exposure  which  would  occur  if  the  employee  were  not  using 
a  respirator. 

1910.1018(e)(1)(iii)  The  employer  shall  collect  full  shift  (for  at  least  7 
continuous  hours)  personal  samples  including  at  least  one  sample  for 
each  shift  for  each  job  classification  in  each  work  area. 


Subpart  Z — Toxic  and  Hazardous  Substances 

1910.1018(e)(2)  InUUil  numllorinq.  Ka<  h  employrr  tVtlO  has  I  workpl.H  • 

or  wmk  operatt overed  in-  tins  standard  shall  monitor  each  such 

workplace  and  wmk  operation  to  accurately  determine  ii"  .iiitmrnecon- 
centraUon  of  in  di  to  which  en  i  «•  exposed. 

1910.1018(e)(3)  Frequency,  (i)  II  the  Initial  monitoring  reveal 
ployet  exposure  to  be  belov  measurements  need 

not  be  repeated  except  as  otherwise  provided  In  paragraph  (r)l-i)  oi 

tills  section. 

1910.1018(e)(3)(H)  If  the  iniii.il  monitoring,  required  by  this  section. 

c,i  subsequent  monitoring  reveals  i  mployee  exposure  to  be  above  the 

able  exposure  limit,  tin  employer  shall  repeal  monitoring  at 

leasl  cjuarterly. 

1910.1018(e)(3)(iii)  If  the  initial  monitoring,  required  by  this  section, 
or  subsequent  monitoring  reveals  employee  exposure  to  be  above  the 

n  I level  .mil  below  the  permissible  exposure  limit  the  employer 

shall  repeat  monitoring  at  leasl  every  six  months. 

1910. 1018(e)(3)(iv)  The  employer  shall  continue  monitoring  at  the  re- 
quired frequency  until  at  least  two  consecutive  measurements,  taken 
at  least  seven  (7)  days  apart,  are  below  the  action  level  at  which  Ume 
I  lie  employer  may  discontinue  monitoring  for  that  employee  until  such 
time  as  any  of  the  events  in  paragraph  (e)(4)  of  this  section  occur. 

1910.1018(e)(4)  Additional  monitoring.  Whenever  there  has  been  a  pro- 
iliitiinn.  process,  control  or  personal  change  which  may  result  in  new 
or  additional  exposure  to  inorganic  arsenic,  or  whenever  the  employer 
has  any  other  reason  to  suspect  a  change  which  may  result  in  new  or 
additional  exposures  to  inorganic  arsenic,  additional  monitoring  which 
complies  with  paragraph  (e)  of  this  section  shall  be  conducted. 

1910.1 01 8(e)(5)  Employee  notification,  (i)  Within  five  (5)  working  days  after 
the  receipt  of  monitoring  results,  the  employer  shall  notify  each  employee 
in  writing  of  the  results  which  represent  that  employee's  exposures. 

1910.1018(e)(5)(H)  Whenever  the  results  indicate  that  the  repre- 
sentative employee  exposure  exceeds  the  permissible  exposure  limit, 
the  employer  shall  include  in  the  written  notice  a  statement  that  the 
permissible  exposure  limit  was  exceeded  and  a  description  of  the  cor- 
rective action  taken  to  reduce  exposure  to  or  below  the  permissible 
exposure  limit. 

1910.1018(e)(6)  Accuracy  of  measurement,  (i)  The  employer  shall  use 
a  method  of  monitoring  and  measurement  which  has  an  accuracy 
(with  a  confidence  level  of  95  percent)  of  not  less  than  plus  or  minus 
25  percent  for  concentrations  of  inorganic  arsenic  greater  than  or 
equal  to  10  ug/m3. 

1910.1018(e)(6)(H)  The  employer  shall  use  a  method  of  monitoring 
and  measurement  which  has  an  accuracy  (with  confidence  level  of  95 
percent)  of  not  less  than  plus  or  minus  35  percent  for  concentrations 
of  inorganic  arsenic  greater  than  5  pg/m3  but  less  than  1 0  pg/m3. 

1910.1018(f)  Regulated  area — (1)  Establishment.  The  employer 
shall  establish  regulated  areas  where  worker  exposures  to  inorganic 
arsenic,  without  regard  to  the  use  of  respirators,  are  in  excess  of  the 
permissible  limit. 

1910.1018(f)(2)  Demarcation.  Regulated  areas  shall  be  demarcated  and 
segregated  from  the  rest  of  the  workplace  in  any  manner  that  minimizes 
the  number  of  persons  who  will  be  exposed  to  inorganic  arsenic. 

1910.1018(f)(3)  Access.  Access  to  regulated  areas  shall  be  limited  to 
authorized  persons  or  to  persons  otherwise  authorized  by  the  Act  or 
regulations  issued  pursuant  thereto  to  enter  such  areas. 

191 0.1 01 8(f)(4)  Provision  of  respirators.  All  persons  entering  a  regulated 
area  shall  be  supplied  with  a  respirator,  selected  in  accordance  with 
paragraph  (h)(2)  of  this  section. 

1 91 0.1 01 8(f)(5)  Prohibited  activities.  The  employer  shall  assure  that  in 
regulated  areas,  food  or  beverages  are  not  consumed,  smoking  prod- 
ucts, chewing  tobacco  and  gum  are  not  used  and  cosmetics  are  not 
applied,  except  that  these  activities  may  be  conducted  in  the  lunch- 
rooms, change  rooms  and  showers  required  under  paragraph  (m)  of  this 
section.  Drinking  water  may  be  consumed  in  the  regulated  area. 

1910.1018(g)  Methods  of  compliance — (1)  Controls,  (i)  The  employer 
shall  institute  at  the  earliest  possible  time  but  not  later  than  December 
3 1 .  1 979,  engineering  and  work  practice  controls  to  reduce  exposures 
to  or  below  the  permissible  exposure  limit,  except  to  the  extent  that  the 
employer  can  establish  that  such  controls  are  not  feasible. 


OSHA  Standards  for  the  Construction  Industry 


381 


1910.1018(g)(1)(ii)  Where  engineering  and  work  practice  controls 
are  not  sufficient  to  reduce  exposures  to  or  below  the  permissible 
exposure  limit,  they  shall  nonetheless  be  used  to  reduce  exposures 
to  the  lowest  levels  achievable  by  these  controls  and  shall  be  sup- 
plemented by  the  use  of  respirators  in  accordance  with  paragraph  (h) 
of  this  section  and  other  necessary  persona]  protective  equipment. 
Employee  rotation  is  not  required  as  a  control  strategy  before  respi- 
ratory protection  is  instituted. 

1910.1018(g)(2)  Compliance  Program.  (i)The  employer  shall  establish 
and  implement  a  written  program  to  reduce  exposures  to  or  below 
the  permissible  exposure  limit  by  means  of  engineering  and  work 
practice  controls. 

191 0.1 01 8(g)(2)(ii)  Written  plans  for  these  compliance  programs  shall 
include  at  least  the  following: 

1 91 0. 1 01 8(g)(2)(i  i)(A)  A  description  of  each  operation  in  which  inorganic 
arsenic  is  emitted;  e.g..  machinery  used,  material  processed,  controls  in 
place,  crew  size,  operating  procedures  and  maintenance  practices; 

1910.1018(g)(2)(ii)(B)  Engineering  plans  and  studies  used  to  determine 
methods  selected  for  controlling  exposure  to  inorganic  arsenic; 

1910.1018(g)(2)(ii)(C)  A  report  of  the  technology  considered  in  meet- 
ing the  permissible  exposure  limit; 

1910.1018(g)(2)(ii)(D)  Monitoring  data; 

1910.1018(g)(2)(ii)(E)  A  detailed  schedule  for  implementation  of 
the  engineering  controls  and  work  practices  that  cannot  be  imple- 
mented immediately  and  for  the  adaption  and  implementation  of 
any  additional  engineering  and  work  practices  necessary  to  meet 
the  permissible  exposure  limit; 

1 91 0.1 01 8(g)(2)(ii)(F)  Whenever  the  employer  will  not  achieve  the  per- 
missible exposure  limit  with  engineering  controls  and  work  practices 
by  December  31 .  1979.  the  employer  shall  include  in  the  compliance 
plan  an  analysis  of  the  effectiveness  of  the  various  controls,  shall 
install  engineering  controls  and  institute  work  practices  on  the  quick- 
est schedule  feasible,  and  shall  include  in  the  compliance  plan  and 
implement  a  program  to  minimize  the  discomfort  and  maximize  the 
effectiveness  of  respirator  use;  and 

1910.1018(g)(2)(ii)(G)  Other  relevant  information. 

1910.1018(g)(2)(iii)  Written  plans  for  such  a  program  shall  be  sub- 
mitted upon  request  to  the  Assistant  Secretary  and  the  Director,  and 
shall  be  available  at  the  worksite  for  examination  and  copying  by  the 
Assistant  Secretary.  Director,  any  affected  employee  or  authorized 
employee  representatives. 


1910.1018(g)(2)(iv)  The  plans  required  by  this  paragraph  shall  be 
revised  and  updated  at  least  every  6  months  to  reflect  the  current 
status  of  the  program. 

1910.1018(h)  Respiratory  protection — (1)  General  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must 
provide  respirators  that  comply  with  the  requirements  of  this  para- 
graph. Respirators  must  be  used  during: 

1910.1018(h)(1)(i)  Periods  necessary  to  install  or  implement  feasible 
engineering  or  work-practice  controls. 

1910. 1018(h)(1)(H)  Work  operations,  such  as  maintenance  and  repair 
activities.  for  which  the  employer  establishes  that  engineering  and 
work-practice  controls  are  not  feasible. 

1 91 0.1 01 8(h)(1  )(iii)  Work  operations  for  which  engineering  and  work- 
practice  controls  are  not  yet  sufficient  to  reduce  employee  exposures 
to  or  below  the  permissible  exposure  limit. 

1910.1018(h)(1)(iv)  Emergencies. 

1910.1018(h)(2)  Respirator  program,  (i)  The  employer  must  imple- 
ment a  respiratory  protection  program  in  accordance  with  29  CFR 
1910.134(b)  through  (d)  (except  (d)(l)(iii)).  and  (f)  through  (m). 

1 9 1 0. 1 0 1 8(h)(2)(ii)  If  an  employee  exhibits  breathing  difficulty  during 
fit  testing  or  respirator  use.  they  must  be  examined  by  a  physician 
trained  in  pulmonary  medicine  to  determine  whether  they  can  use 
a  respirator  while  performing  the  required  duty. 

191 0.1 01 8(h)(3)  Respirator  selection,  (i)  The  employer  must  use  Table 
I  of  this  section  to  select  the  appropriate  respirator  or  combination 
of  respirators  for  inorganic  arsenic  compounds  without  significant 
vapor  pressure,  and  Table  II  of  this  section  to  select  the  appropri- 
ate respirator  or  combination  of  respirators  for  inorganic  arsenic 
compounds  that  have  significant  vapor  pressure. 

1 91 0.1 01 8(h)(3)(ii)  When  employee  exposures  exceed  the  permissible 
exposure  limit  for  inorganic  arsenic  and  also  exceed  the  relevant 
limit  for  other  gases  (for  example,  sulfur  dioxide),  an  air-purifying 
respirator  provided  to  the  employee  as  specified  by  this  section  must 
have  a  combination  high-efficiency  filter  with  an  appropriate  gas 
sorbent.  (See  footnote  in  Table  1  of  this  section.) 

1910.1 01 8(h)(3)(iii)  Employees  required  to  use  respirators  may  choose, 
and  the  employer  must  provide,  a  powered  air -purifying  respirator 
If  it  will  provide  proper  protection.  In  addition,  the  employer  must 
provide  a  combination  dust  and  acid-gas  respirator  to  employees  who 
are  exposed  to  gases  over  the  relevant  exposure  limits. 


TABLE  I— RESPIRATORY  PROTECTION  FOR  INORGANIC  ARSENIC  PARTICULATE 
EXCEPT  FOR  THOSE  WITH  SIGNIFICANT  VAPOR  PRESSURE 


Concentration  of  inorganic  arsenic  (as  As)  or  condition  of  use 


Required  respirator 


(i)  Unknown  or  greater  or  lesser  than  20,000  ug/m(3)  (A)  Any  full  facepiece  self-contained  breathing  apparatus  operated 

(20  mg/m(3))  or  firefighting in  positive  pressure  mode. 

(ii)  Not  greater  than  20,000  ug/m(3)  (20  mg/m(3)) (A)  Supplied  air  respirator  with  full  facepiece.  hood,  or  helmet  or  suit  and  oper- 
ated in  positive  pressure  mode. 

(iii)  Not  greater  than  10.000  ug/m(3)  (10  mg/m(3)) (A)  Powered  air-purifying  respirators  in  all  inlet  face  coverings 

with  high  efficiency  filters.1 
(B)  Half-mask  supplied  air  respirators  operated  in  positive  pressure  mode. 

(iv)  Not  greater  than  500  pg/m(3) (A)  Full  facepiece  air  -purifying  respirator  equipped  with  high-efficiency  filter. ' 

(B)  Any  full  facepiece  supplied  air  respirator. 

(CI  Any  full  facepiece  self-contained  breathing  apparatus. 

(v)  Not  greater  than  100  pg/m(3) (A)  Half-mask  air-purifying  respirator  equipped  with  high-efficiency  filter.1 

(B)  Any  half-mask  supplied  air  respirator. 


High-efficiency  filter-99.97  pet  efficiency  against  0.3  micrometer  monodisperse  diethyl-hexyl  phthalate  (DOP)  particles. 


382 


Subpart  2 — Toxic  and  Hazardous  Substances 


TABLE  II— RESPIRATORY  PROTECTION  FOR  INORGANIC  ARSENICALS 
(SUCH  AS  ARSENIC  TRICHLORIDE2  AND  ARSENIC  PHOSPHIDE)  WITH  SIGNIFICANT  VAPOR  PRESSURE 


Concentration  of  inorganic  arsenic  (as  As)  or  condition  of  use 


Required  respirator 


III   i  Inknown  01  areata  01  lease)  than  20.000  ug/m(3]                         (A)  Any  lull  Fai  eplei  e  sell  1  ontained  t>i  «-.ii  tunti  apparatus  operated 
htln  In  positive  pressure  1 le. 

mi  Ndi  greate)  than  80,000  ug/m(3]  ISO  mg/m(3)) (A)  Supplied  all  respirator  with  full  feceptoi  e,  hood,  01  belmel  m  sun 

iperated  In  positive  pressure  mode 

Hill  n«i  greate)  than  10.000  ug/m(3)  1 10  mg/m(3)) (A)  Hall  mask9  supplied  •  1 1  r  resplrato)  operated  In  positive  pressure  mode. 

ata  than  500  ug/m(3) (A)  Pronl  o>  bai  k  mmirrttf1  «as  mask  equipped  with  high  effli  lency  filte-r ' 

and  .11  ni  t4.is  canister, 
(HI  Any  lull  fai  epiece  supplied  all  resplrato] 
(CI  Any  lull  faceplece  self- contained  breathing  apparatus. 

h  in  100  ug/m(3) (Al  Hall  mask  an  purifying  respirator  equipped  with  high  efficiency  filter1 

and  add  gas  cartridge. 
Hi)  Any  hall  mask  supplied  .iii  respirator. 


High-efficiency  filter-99.97  pet  efficiency  against  0.3  micrometer  monodisperse  diethyl-hexyl  phthalate  (DOP)  particles. 
Half-mask  respirators  shall  not  be  used  for  protection  against  arsenic  trichloride,  as  it  is  rapidly  absorbed  through  the  skin. 


1910.1018(1)  |Reserved|. 

1910.101 8(j)  Protective  work  clothing  and  equipment — (1)  Provision 
and  use,  Where  the  possibility  of  skin  or  eye  Irritation  from  Inorganic 
arsenic  exists,  and  lor  all  workers  working  in  regulated  areas,  the 
employer  shall  provide  at  no  cost  to  the  employee  and  assure  that 
employees  use  appropriate  and  clean  protective  work  clothing  and 
equipment  such  as.  but  not  limited  to: 

1910.1018(j)(1)(i)  Coveralls  or  similar  full-body  work  clothing: 

1910.1018(j)(1)(ii)  Gloves,  and  shoes  or  coverlets: 

1910.1018(j)(1)(iii)  Face  shields  or  vented  goggles  when  necessary 
to  prevent  eye  irritation,  which  comply  with  the  requirements  of 
§1910.133(a)"(2)-(6):  and 

1910.1018(j)(1)(iv)  Impervious  clothing  for  employees  subject  to  ex- 
posure to  arsenic  trichloride. 

1 91 0.1 018(j)(2)  Cleaning  and  replacement,  (i)  The  employer  shall  pro- 
vide the  protective  clothing  required  in  paragraph  (j)  (1)  of  this  section 
in  a  freshly  laundered  and  dry  condition  at  least  weekly,  and  daily  if 
the  employee  works  in  areas  where  exposures  are  over  100  ug/m3  of 
Inorganic  arsenic  or  in  areas  where  more  frequent  washing  is  needed 
to  prevent  skin  irritation. 

1910.1018(j)(2)(ii)  The  employer  shall  clean,  launder,  or  dispose  of 
protective  clothing  required  by  paragraph  (j)  (1)  of  this  section. 

1910.1018(j)(2)(iii)  The  employer  shall  repair  or  replace  the  protective 
clothing  and  equipment  as  needed  to  maintain  their  effectiveness. 

1910.1018(j)(2)(iv)The  employer  shall  assure  that  all  protective  cloth- 
ing is  removed  at  the  completion  of  a  work  shift  only  in  change  rooms 
prescribed  in  paragraph  (m)  ( 1 )  of  this  section. 

1910.1018(j)(2)(v)  The  employer  shall  assure  that  contaminated  pro- 
tective clothing  which  is  to  be  cleaned,  laundered,  or  disposed  of. 
is  placed  in  a  closed  container  in  the  change-room  which  prevents 
dispersion  of  inorganic  arsenic  outside  the  container. 

1910.1018(j)(2)(vi)  The  employer  shall  inform  in  writing  any  person 
who  cleans  or  launders  clothing  required  by  this  section,  of  the  poten- 
tially harmful  effects  including  the  carcinogenic  effects  of  exposure  to 
inorganic  arsenic. 

1910.1018(j)(2)(vii)  The  employer  shall  assure  that  the  containers  of 
contaminated  protective  clothing  and  equipment  in  the  workplace  or 
which  are  to  be  removed  from  the  workplace  are  labelled  as  follows: 

CAUTION:  Clothing  contaminated  with  inorganic  arsenic:  do  not 
remove  dust  by  blowing  or  shaking.  Dispose  of  inorganic  arsenic 
contaminated  wash  water  in  accordance  with  applicable  local.  State 
or  Federal  regulations. 

1 91 0.1 01 8(j)(2)(viii)  The  employer  shall  prohibit  the  removal  of  inorganic 
arsenic  from  protective  clothing  or  equipment  by  blowing  or  shaking. 


1910.1018(k)  Housekeeping — (1)  Surfaces.  All  surfaces  shall  be  main- 
tained as  free  as  practicable  of  accumulations  of  Inorganic  arsenic. 

1910.1018(k)(2)  Cleaning  floors.  Floors  and  other  accessible  surfaces 
contaminated  with  Inorganic  arsenic  may  not  be  cleaned  by  the  use  of 
compressed  air.  and  shoveling  and  brushing  may  be  used  only  where 
vacuuming  or  other  relevant  methods  have  been  tried  and  found  not 
to  be  effective. 

1910.1018(k)(3)  Vacuuming.  Where  vacuuming  methods  are  selected, 
the  vacuums  shall  be  used  and  emptied  in  a  manner  to  minimize  the 
reentry  of  inorganic  arsenic  into  the  workplace. 

1910.1018(k)(4)  Housekeeping  plan.  A  written  housekeeping  and 
maintenance  plan  shall  be  kept  which  shall  list  appropriate  frequen- 
cies for  carrying  out  housekeeping  operations,  and  for  cleaning  and 
maintaining  dust  collection  equipment.  The  plan  shall  be  available  for 
Inspection  by  the  Assistant  Secretary. 

1910.1018(k)(5)  Maintenance  of  equipment.  Periodic  cleaning  of 
dust  collection  and  ventilation  equipment  and  checks  of  their  ef- 
fectiveness shall  be  carried  out  to  maintain  the  effectiveness  of  the 
system  and  a  notation  kept  of  the  last  check  of  effectiveness  and 
cleaning  or  maintenance. 

1910.1018(1)  [Reserved]. 

1910.1018(m)  Hygiene  facilities  and  practices — (1)  Change  rooms. 
The  employer  shall  provide  for  employees  working  in  regulated  areas  or 
subject  to  the  possibility  of  skin  or  eye  irritation  from  inorganic  arsenic, 
clean  change  rooms  equipped  with  storage  facilities  for  street  clothes 
and  separate  storage  facilities  for  protective  clothing  and  equipment 
in  accordance  with  29  CFR  1910.141(e). 

1910. 1 0 1 8(m)(2)  Showers,  (i)  The  employer  shall  assure  that  employees 
working  in  regulated  areas  or  subject  to  the  possibility  of  skin  or  eye 
irritation  from  inorganic  arsenic  shower  at  the  end  of  the  work  shift. 

1910.1018(m)(2)(ii)  The  employer  shall  provide  shower  facilities  in 
accordance  with  6.1910.141(d)(3). 

1910.1018(m)(3)  Lunchrooms,  (i)  The  employer  shall  provide  for  em- 
ployees working  in  regulated  areas,  lunchroom  facilities  which  have  a 
temperature  controlled,  positive  pressure,  filtered  air  supply,  and  which 
are  readily  accessible  to  employees  working  in  regulated  areas. 

1910.1018(m)(3)(ii)  The  employer  shall  assure  that  employees  work- 
ing in  the  regulated  area  or  subject  to  the  possibility  of  skin  or  eye 
irritation  from  exposure  to  inorganic  arsenic  wash  their  hands  and 
face  prior  to  eating. 

1910.1018(m)(4)  Lavatories.  The  employer  shall  provide  lavatory  fa- 
cilities which  comply  with  §1910.141(d)(l)  and  (2). 

191 0.1 01 8(m)(5)  Vacuuming  clothes.  The  employer  shall  provide  facilities 
for  employees  working  in  areas  where  exposure,  without  regard  to  the  use 
of  respirators,  exceeds  100  pg/m3  to  vacuum  their  protective  clothing 
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and  clean  or  change  shoes  worn  in  such  areas  before  entering  change 
rooms,  lunchrooms  or  shower  rooms  required  by  paragraph  (j)  of  this 
section  and  shall  assure  that  such  employees  use  such  facilities. 

191 0.1018(m)(6)  Avoidance  of  skin  irritation.  The  employer  shall  as- 
sure that  no  employee  is  exposed  to  skin  or  eye  contact  with  arsenic 
trichloride,  or  to  skin  or  eye  contact  with  liquid  or  particulate  inor- 
ganic arsenic  which  is  likely  to  cause  skin  or  eye  irritation. 

1 91 0.1 01 8(n)  Medical  surveillance — (1 )  Generai — (i)  Employees  cov- 
ered. The  employer  shall  institute  a  medical  surveillance  program 
for  the  following  employees: 

1910.1018(n)(1)(i)(A)  All  employees  who  are  or  will  be  exposed  above 
the  action  level,  without  regard  to  the  use  of  respirators,  at  least  30 
days  per  year;  and 

191 0.1 01 8(n)(1  )(i)(B)  All  employees  who  have  been  exposed  above  the 
action  level,  without  regard  to  respirator  use.  for  30  days  or  more  per 
year  for  a  total  of  1 0  years  or  more  of  combined  employment  with  the 
employer  or  predecessor  employers  prior  to  or  after  the  effective  date 
of  this  standard.  The  determination  of  exposures  prior  to  the  effective 
date  of  this  standard  shall  be  based  upon  prior  exposure  records, 
comparison  with  the  first  measurements  taken  after  the  effective 
date  of  this  standard,  or  comparison  with  records  of  exposures  in 
areas  with  similar  processes,  extent  of  engineering  controls  utilized 
and  materials  used  by  that  employer. 

1910.1018(n)(1)(ii)  Examination  by  physician.  The  employer  shall 
assure  that  all  medical  examinations  and  procedures  are  performed 
by  or  under  the  supervision  of  a  licensed  physician,  and  shall  be 
provided  without  cost  to  the  employee,  without  loss  of  pay  and  at  a 
reasonable  time  and  place. 

1910.1018(n)(2)  Initial  examinations.  By  December  1.  1978.  for  em- 
ployees initially  covered  by  the  medical  provisions  of  this  section,  or 
thereafter  at  the  time  of  initial  assignment  to  an  area  where  the  employee 
is  likely  to  be  exposed  over  the  action  level  at  least  30  days  per  year, 
the  employer  shall  provide  each  affected  employee  an  opportunity  for  a 
medical  examination,  including  at  least  the  following  elements: 

1910.1018(n)(2)(i)  A  work  history  and  a  medical  history  which 
shall  include  a  smoking  history  and  the  presence  and  degree  of 
respiratory  symptoms  such  as  breathlessness.  cough,  sputum 
production  and  wheezing. 

1910.1018(n)(2)(ii)  A  medical  examination  which  shall  include  at 
least  the  following: 

1910.1018(n)(2)(ii)(A)A  14"by  17"  posterior-anterior  chest  X-ray  and 
International  Labor  Office  UlCC/Cincinnati  (ILO  U/C)  rating: 

1910.1018(n)(2)(ii)(B)  A  nasal  and  skin  examination;  and 

1910.1018(n)(2)(ii)(C)  Other  examinations  which  the  physician  be- 
lieves appropriate  because  of  the  employees  exposure  to  inorganic 
arsenic  or  because  of  required  respirator  use. 

1910.1 0 1 8(n)(3)  Periodic  examinations,  (i)  The  employer  shall  pro\ide 
the  examinations  specified  in  paragraphs  (n)(2)(i)  and  (n)(2)(ii)  at 
least  annually  for  covered  employees  who  are  under  45  years  of  age 
with  fewer  than  10  years  of  exposure  over  the  action  level  without 
regard  to  respirator  use. 

1910.1018(n)(3)(ii)  The  employer  shall  provide  the  examinations 
specified  in  paragraphs  (n)(2)(i)  and  (n)(2)(ii)(B)  and  (C)  of  this  sec- 
tion at  least  semiannually,  and  the  x-ray  requirement  specified  in 
paragraph  (n)(2)(ii)(A)  of  this  section  at  least  annually,  for  other 
covered  employees. 

1 910.1 018(n){3)(iii)  Whenever  a  covered  employee  has  not  taken  the 
examinations  specified  in  paragraphs  (n)(2)(i)  and  (n)(2)(ii)  of  this  sec- 
tion within  six  (6)  months  preceding  the  termination  of  employment, 
the  employer  shall  provide  such  examinations  to  the  employee  upon 
termination  of  employment. 

1910.1018(n)(4)  Additional  examinations.  If  the  employee  for  any 
reason  develops  signs  or  symptoms  commonly  associated  with  ex- 
posure to  inorganic  arsenic  the  employer  shall  provide  an  appropriate 
examination  and  emergency  medical  treatment. 

1910.1018(n)(5)  Information  provided  to  the  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

1910.1018(n)(5)(i)  A  copy  of  this  standard  and  its  appendices: 


1 91 0. 1 01 8(n)(5)(ii)  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure: 

1 91 0.1018(n)(5)(iii)  The  employee's  representative  exposure  level  or 
anticipated  exposure  level: 

1910.1018(n)(5)(iv)  A  description  of  any  personal  protective  equip- 
ment used  or  to  be  used;  and 

1910.1018(n)(5)(v)  Information  from  previous  medical  examinations 
of  the  affected  employee  which  is  not  readily  available  to  the  exam- 
ining physician. 

1910.101 8<n)(6)  Physician 's  written  opinion  (i)  The  employer  shall  obtain 
a  written  opinion  from  the  examining  physician  which  shall  include: 

1910.1018(n)(6)(i)(A)  The  results  of  the  medical  examination  and 
tests  performed: 

1910.1018(n)(6)(i)(B)  The  physician's  opinion  as  to  whether  the  em- 
ployee has  any  detected  medical  conditions  which  would  place  the 
employee  at  increased  risk  of  material  impairment  of  the  employee's 
health  from  exposure  to  inorganic  arsenic: 

1910.1018(n)(6)(i)(C)  Any  recommended  limitations  upon  the  em- 
ployee's exposure  to  inorganic  arsenic  or  upon  the  use  of  protective 
clothing  or  equipment  such  as  respirators;  and 

1 91 0. 1 0 1 8(n)(6)(l)(D)  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  any 
medical  conditions  which  require  further  explanation  or  treatment. 

1910.101 8(n)(6)(ii)  The  employer  shall  instruct  the  physician  not  to 
reveal  in  the  written  opinion  specific  findings  or  diagnoses  unrelated 
to  occupational  exposure. 

1910.1018(n)(6)(iii)The  employer  shall  provide  a  copy  of  the  written 
opinion  to  the  affected  employee. 

1910.1018(0)  Employee  information  and  training — (1)  Training 
program  (i)  The  employer  shall  institute  a  training  program  for  all 
employees  who  are  subject  to  exposure  to  inorganic  arsenic  above 
the  action  level  without  regard  to  respirator  use.  or  for  whom  there 
is  the  possibility  of  skin  or  eye  irritation  from  inorganic  arsenic. 
The  employer  shall  assure  that  those  employees  participate  in  the 
training  program. 

19l0.10l8(o)(l)(ii)  The  training  program  shall  be  provided  by 
October  1.  1978.  for  employees  covered  by  this  provision,  at 
the  time  of  initial  assignment  for  those  subsequently  covered  by 
this  provision,  and  at  least  annually  for  other  covered  employees 
thereafter:  and  the  employer  shall  assure  that  each  employee  is 
informed  of  the  following: 

1910.1018(o)(1)(ii)(A)  The  information  contained  in  Appendix  A; 

1910. 1018(o)(1)(ii)(B)  The  quantity,  location,  manner  of  use,  storage, 
sources  of  exposure,  and  the  specific  nature  of  operations  which 
could  result  in  exposure  to  inorganic  arsenic  as  well  as  any  necessary 
protective  steps: 

1910.1018(o)(1)(ii)(C)  The  purpose,  proper  use.  and  limitation  of 
respirators: 

1910.1018(o)(1)(ii)(D)The  purpose  and  a  description  of  the  medical 
surveillance  program  as  required  by  paragraph  (n)  of  this  section; 

1910.1018(o)(1)(ii)(E)  The  engineering  controls  and  work  practices 
associated  with  the  employee's  job  assignment:  and 

1910.1018(o)(1)(ii)(F)Areviewof  this  standard. 

1910.1018(o)(2)  Access  to  training  materials,  (i)  The  employer  shall 
make  readily  available  to  all  affected  employees  a  copy  of  this  stan- 
dard and  its  appendices. 

1910.1018(o)(2)(ii)  The  employer  shall  provide;  upon  request,  all 
materials  relating  to  the  employee  information  and  training  program 
to  the  Assistant  Secretary  and  the  Director. 

1910.1018(p)  Signs  and  labels — (1)  General,  (i)  The  employer 
may  use  labels  or  signs  required  by  other  statutes,  regulations,  or 
ordinances  in  addition  to.  or  in  combination  with,  signs  and  labels 
required  by  this  paragraph. 

1910.101 8(pM  1  Hii)  The  employer  shall  assure  that  no  statement  appears 
on  or  near  any  sign  or  label  required  by  this  paragraph  which  contra- 
dicts or  detracts  from  the  meaning  of  the  required  sign  or  label. 
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i9io.ioifl(p)(2)  .sk/m.s  (i)  Tin-  employe)  shall  post  signs  demart  atlng 
regulated  .m-.i^  bearing  the  legend; 

DANGER 

INORGANIC  ARSENIC 

CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

NO  SMOKING  OR  EATING 

RESPIRATOR  REQUIRED 

1910. ioi8(p)(2)(ii)  Tin-  employe]  shall  assure  thai  signs  required  bj 
iins  paragraph  are  Illuminated  and  cleaned  as  necessary  so  that  the 
legend  la  readily  visible. 

1910.1018(p)(3)  Labels.  Hie  employer  shall  apply  precautionary 

labels  to  .ill  shipping  and  storage  containers  "i  Inorganic  ai 

and  tO  .ill   products  I'ontainiiu    ilmhi.     ,mshih    <  -\.  epl    when   I  In 

inorganic  .irsenle  In  the  DTOdud  is  bound  in  such  a  manner  so  as 

in  make  unlikely  the  possibility  ol  airborne  exposure  to  Inorganii 
arsenic.  (Possible  examples  of  products  not  requiring  labels  are 
■  inductors,  light  emitting  diodes  and  glass).  The  label  shall 
bear  the  following  legend: 

DANGER 

CONTAINS  INORGANIC  ARSENIC 

CANCER  HAZARD 

HARMFUL  IF  INHALED  OR  SWALLOWED 

USE  ONLY  WITH  ADEQUATE  VENITLATION 

OR  RESPmATORY  PROTECTION 

1910.1018(q)  Recordkeeping — (1)  Exposure  monitoring,  (i)  The  em- 
ployer shall  establish  and  maintain  an  accurate  record  of  all  monitoring 
required  by  paragraph  (e)  of  this  section. 

1910.1018(q)(1)(ii)  This  record  shall  include: 

l910.1018(q)(1)(ii)(A)  The  date(s).  number,  duration  location,  and 
results  of  each  of  the  samples  taken,  including  a  description  of  the 
sampling  procedure  used  to  determine  representative  employee  ex- 
posure where  applicable: 

1910.1018(q)(1)(ii)(B)  A  description  of  the  sampling  and  analytical 
methods  used  and  evidence  of  their  accuracy: 

1910.1018(q)(1)(ii)(C)  The  type  of  respiratory  protective  devices 
worn,  if  any: 

1910.1018(q)(1)(ii)(D)  Name,  social  security  number,  and  job  classi- 
fication of  the  employees  monitored  and  of  all  other  employees  whose 
exposure  the  measurement  is  intended  to  represent:  and 

1910.1018(q)(1)(ii)(E)  The  environmental  variables  that  could  affect 
the  measurement  of  the  employee's  exposure. 

1910.1018(q)(1)(iii)  The  employer  shall  maintain  these  monitoring 
records  for  at  least  40  years  or  for  the  duration  of  employment  plus 
20  years,  whichever,  is  longer. 

1 91 0.1 018(q)(2)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  (n)  of  this  section. 

1910.1018(q)(2)(ii)  This  record  shall  include: 

1910.1018(q)(2)(ii)(A)  The  name,  social  security  number,  and  de- 
scription of  duties  of  the  employee: 

1910.1018(q)(2)(ii)(B)  A  copy  of  the  physician's  written  opinions: 

1910.1018(q)(2)(ii)(C)  Results  of  any  exposure  monitoring  done  for 
that  employee  and  the  representative  exposure  levels  supplied  to  the 
physician;  and 

1910.1018(q)(2)(ii)(D!  Any  employee  medical  complaints  related  to 
exposure  to  inorganic  arsenic. 

1 91 0.1 01 8(q)(2)(iii)  The  employer  shall  in  addition  keep,  or  assure  that 
the  examining  physician  keeps,  the  following  medical  records: 

1910.1018(q)(2)(iii)(A)  A  copy  of  the  medical  examination  results 
including  medical  and  work  history  required  under  paragraph  (n)  of 
this  section; 


i9io.ioi8(q)(2)(iii)(B)  A  dew  rlptlon  ni  1 1 1 •  laboratory  pra  edurea  and 
.i  i  ops  iii  any  §1  ildellnrt  uaed  to  interpret  the  teal  reaulta 

.a  referent  ea  to  thai  Infa  matton; 

1910. 1018(q)(2)(iii)(C)  Hi.    Initial  .'-. 

1910.1018(q)(2)(lil)(D)  The  X  rays  lor  Hi.  mosi  re.  ent  f>  years:  and 

1910.1018(q)(2)(ill)(E)  Any  X  rays  with  a  demonatrated  abnormality 

ami  all  subsequent  x  rayi 

1910.1018(q)(2)(iv)  Tin    employe]    thai]  maintain  oi   assuie  that  the 

in  malntalna  those  medical  recordt  fbi  ai  least  10  years,  oi  tbi 
the  duration  ol  employment  plus  20  years  whichever  is  longer. 

i9io.ioi8(q)(3)  AvallablUty.  (i)  The  employer  •-hall  make  available 
upon  request  all  records  required  to  be  maintained  by  paragraph  (q) 
oi  tin-,  section  to  the  Assistant  Set  retary  and  the  Director  for  exami- 
nation and  copying. 

1910.1018(q)(3)(ii)  Records  required  by  this  paragraph  shall  be  pro- 
viilnl  upon  request  to  employees,  designated  representatives,  and  the 
Assistant  Secretary  in  accordance  with  29  CFR  1910.20(a)  through 
(e)  and  (g)  through  lil. 

1910.1018(q)(4)  Transfer  of  records,  (i)  Whenever  the  employer  ceases 
to  do  business,  the  successor  employer  shall  receive  and  retain  all 
records  required  to  be  maintained  by  this  seel  ion 

1910.1018(q)(4)(ii)  Whenever  the  employer  ceases  to  do  business 
and  there  is  no  successor  employer  to  receive  and  retain  the  records 
required  to  be  maintained  by  this  section  for  the  prescribed  period, 
these  records  shall  be  transmitted  to  the  Director. 

191 0.1 01 8(q)(4)(iii)  At  the  expiration  of  the  retention  period  for  the 
records  required  to  be  maintained  by  this  section,  the  employer  shall 
notify  the  Director  at  least  3  months  prior  to  the  disposal  of  such  re- 
cords and  shall  transmit  those  records  to  the  Director  If  he  requests 
them  within  that  period. 

1910.101 8(q)(4)(i v)  The  employer  shall  also  comply  with  any  additional  re- 
quirements involving  the  transfer  of  records  set  in  29  CFR  1910.20(h). 

1910.1018(r)  Observation  of  monitoring — (1)  Employee  observation. 
The  employer  shall  provide  affected  employees  or  their  designated 
representatives  an  opportunity  to  observe  any  monitoring  of  employee 
exposure  to  inorganic  arsenic  conducted  pursuant  to  paragraph  (e) 
of  this  section. 

1910.1018(r)(2)  Observation  procedures,  (i)  Whenever  observation  of 
the  monitoring  of  employee  exposure  to  inorganic  arsenic  requires 
entry  into  an  area  where  the  use  of  respirators,  protective  clothing,  or 
equipment  is  required,  the  employer  shall  provide  the  observer  with 
and  assure  the  use  of  such  respirators,  clothing,  and  such  equipment, 
and  shall  require  the  observer  to  comply  with  all  other  applicable  safety 
and  health  procedures. 

1910.1018(r)(2)(ii)  Without  interfering  with  the  monitoring,  observers 
shall  be  entitled  to; 

1910.1018(r)(2)(ii)(A)  Receive  an  explanation  of  the  measurement 

procedures: 

1910.1018(r)(2)(ii)(B)  Observe  all  steps  related  to  the  monitoring  of 

inorganic  arsenic  performed  at  the  place  of  exposure:  and 

1910.1018(r)(2)(ii)(C)  Record  the  results  obtained  or  receive  copies  of 
the  results  when  returned  by  the  laboratory. 

1910.1018(s)  Effective  date.  This  standard  shall  become  effective 
August  1.  1978. 

1910.1018(t)  Appendices.  The  information  contained  in  the  appen- 
dices to  this  section  is  not  intended  by  itself,  to  create  any  additional 
obligations  not  otherwise  imposed  by  this  standard  nor  detract  from 
any  existing  obligation. 

1910.1018(u)  Startup  dates — (1)  General.  The  startup  dates  of  re- 
quirements of  this  standard  shall  be  the  effective  date  of  this  standard 
unless  another  startup  date  is  provided  for  either  in  other  paragraphs 
of  this  section  or  in  this  paragraph. 

1 91 0.1 01 8(u)(2)  Monitoring.  Initial  monitoring  shall  be  commenced  on 
August  1.  1978,  and  shall  be  completed  by  September  15.  1978. 

1910.1018(u)(3)  Regulated  areas.  Regulated  areas  required  to  be  es- 
tablished as  a  result  of  initial  monitoring  shall  be  set  up  as  soon  as 
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possible  after  the  results  of  that  monitoring  is  known  and  no  later 
than  October  1.  1978. 

1910.1018(u)(4)  Compliance  program.  The  written  program  required 
by  paragraph  (g)(2)  as  a  result  of  initial  monitoring  shall  be  made 
available  for  inspection  and  copying  as  soon  as  possible  and  no  later 
than  December  1.  1978. 

1910.1018(u)(5)  Hygiene  and  lunchroom  facilities.  Construction  plans 
for  change-  rooms,  showers,  lavatories,  and  lunchroom  facilities  shall 
be  completed  no  later  than  December  1 .  1978.  and  these  facilities  shall 
be  constructed  and  in  use  no  later  than  July  1 .  1979.  However,  if  as 
part  of  the  compliance  plan  it  is  predicted  by  an  independent  engi- 
neering firm  that  engineering  controls  and  work  practices  will  reduce 
exposures  below  the  permissible  exposure  limit  by  December  31.1 979. 
for  affected  employees,  then  such  facilities  need  not  be  completed  until 
1  year  after  the  engineering  controls  are  completed  or  December  3 1 . 
1980.  whichever  is  earlier,  if  such  controls  have  not  in  fact  succeeded 
in  reducing  exposure  to  below  the  permissible  exposure  limit. 

1910.1018(u)(6)  Summary  of  startup  dates  set  forth  elsewhere  in 
this  standard. 

STARTUP  DATES 

August  1.  1978 — Respirator  use  over  500  pg/m3. 

AS  SOON  AS  POSSIBLE  BUT  NO  LATER  THAN 

September  15.  1978 — Completion  of  initial  monitoring. 

October  1.  1978 — Complete  establishment  of  regulated  areas.  Res- 
pirator use  for  employees  exposed  above  50  pg/m3.  Completion  of 
initial  training.  Notification  of  use. 

December  1.  1978 — Respirator  use  over  10  pg/m3.  Completion  of 
initial  medical.  Completion  of  compliance  plan.  Optional  use  of 
powered  air-purifying  respirators. 

July  1.  1979 — Completion  of  lunch  rooms  and  hygiene  facilities. 

December  31.1 979 — Completion  of  engineering  controls. 

All  other  requirements  of  the  standard  have  as  their  startup  date 
August  1.  1978. 

APPENDIX  A  TO  §1910.1018— INORGANIC 
ARSENIC  SUBSTANCE  INFORMATION  SHEET 

I.  SUBSTANCE  IDENTIFICATION 

A.  Substance.  Inorganic  Arsenic. 

B.  Definition.  Copper  acetoarsenite.  arsenic  and  all  inorganic  com- 
pounds containing  arsenic  except  arsine.  measured  as  arsenic  (As). 

C.  Permissible  Exposure  Limit.  10  micrograms  per  cubic  meter  of  air 
as  determined  as  an  average  over  an  8-hour  period.  No  employee  may 
be  exposed  to  any  skin  or  eye  contact  with  arsenic  trichloride  or  to 
skin  or  eye  contact  likely  to  cause  skin  or  eye  irritation. 

D.  Regulated  Areas.  Only  employees  authorized  by  your  employer 
should  enter  a  regulated  area. 

II.  HEALTH  HAZARD  DATA 

A.  Comments.  The  health  hazard  of  inorganic  arsenic  is  high. 

B.  Ways  in  which  the  chemical  affects  your  body.  Exposure  to  air- 
borne concentrations  of  inorganic  arsenic  may  cause  lung  cancer, 
and  can  be  a  skin  irritant.  Inorganic  arsenic  may  also  affect  your 
body  if  swallowed.  One  compound  in  particular,  arsenic  trichloride, 
is  especially  dangerous  because  it  can  be  absorbed  readily  through 
the  skin.  Because  inorganic  arsenic  is  a  poison,  you  should  wash 
your  hands  thoroughly  prior  to  eating  or  smoking. 

III.  PROTECTIVE  CLOTHING  AND  EQUIPMENT 

A.  Respirators.  Respirators  will  be  provided  by  your  employer  at  no 
cost  to  you  for  routine  use  if  your  employer  is  in  the  process  of  imple- 
menting engineering  and  work  practice  controls  or  where  engineering 
and  work  practice  controls  are  not  feasible  or  insufficient.  You  must 
wear  respirators  for  non-routine  activities  or  in  emergency  situations 
where  you  are  likely  to  be  exposed  to  levels  of  inorganic  arsenic  in 
excess  of  the  permissible  exposure  limit.  Since  how  well  your  respi- 
rator fits  your  face  is  very  important,  your  employer  is  required  to 
conduct  fit  tests  to  make  sure  the  respirator  seals  properly  when  you 
wear  it.  These  tests  are  simple  and  rapid  and  will  be  explained  to  you 
during  training  sessions. 


B.  Protective  clothing.  If  you  work  in  a  regulated  area,  your  employer  is 
required  to  provide  at  no  cost  to  you.  and  you  must  wear,  appropriate, 
clean,  protective  clothing  and  equipment.  The  purpose  of  this  equip- 
ment is  to  prevent  you  from  bringing  to  your  home  arsenic-contami- 
nated dust  and  to  protect  your  body  from  repeated  skin  contact  with 
inorganic  arsenic  likely  to  cause  skin  irritation.  This  clothing  should 
include  such  items  as  coveralls  or  similar  full-body  clothing,  gloves. 
shoes  or  coverlets,  and  aprons.  Protective  equipment  should  include 
face  shields  or  vented  goggles,  where  eye  irritation  may  occur. 

IV.  HYGIENE  FACILITIES  AND  PRACTICES 
You  must  not  eat.  drink,  smoke,  chew  gum  or  tobacco,  or  apply 
cosmetics  in  the  regulated  area,  except  that  drinking  water  is  per- 
mitted. If  you  work  in  a  regulated  area  your  employer  is  required  to 
provide  lunchrooms  and  other  areas  for  these  purposes. 

If  you  work  in  a  regulated  area,  your  employer  is  required  to  provide 
showers,  washing  facilities,  and  change  rooms.  You  must  wash  your 
face,  and  hands  before  eating  and  must  shower  at  the  end  of  the 
work  shift.  Do  not  take  used  protective  clothing  out  of  change  rooms 
without  your  employer's  permission.  Your  employer  is  required  to 
provide  for  laundering  or  cleaning  of  your  protective  clothing. 

V.  SIGNS  AND  LABELS 
Your  employer  is  required  to  post  warning  signs  and  labels  for  your 
protection.  Signs  must  be  posted  in  regulated  areas.  The  signs  must 
warn  that  a  cancer  hazard  is  present,  that  only  authorized  employees 
may  enter  the  area,  and  that  no  smoking  or  eating  is  allowed,  and 
that  respirators  must  be  worn. 

VI.  MEDICAL  EXAMINATIONS 

If  your  exposure  to  arsenic  is  over  the  Action  Level  (5  mg/m3) — (in- 
cluding all  persons  working  in  regulated  areas)  at  least  30  days  per 
year,  or  you  have  been  exposed  to  arsenic  for  more  than  1 0  years 
over  the  Action  Level,  your  employer  is  required  to  provide  you  with 
a  medical  examination.  The  examination  shall  be  every  6  months  for 
employees  over  45  years  old  or  with  more  than  10  years  exposure 
over  the  Action  Level  and  annually  for  other  covered  employees.  The 
medical  examination  must  include  a  medical  history;  a  chest  x-ray: 
a  skin  examination  and  a  nasal  examination.  The  examining  physi- 
cian will  provide  a  written  opinion  to  your  employer  containing  the 
results  of  your  medical  exams.  You  should  also  receive  a  copy  of  this 
opinion.  The  physician  must  not  tell  your  employer  any  conditions 
he  detects  unrelated  to  occupational  exposure  to  arsenic  but  must 
tell  you  those  conditions. 

VII.  OBSERVATION  OF  MONITORING 
Your  employer  is  required  to  monitor  your  exposure  to  arsenic  and 
you  or  your  representatives  are  entitled  to  observe  the  monitoring 
procedure.  You  are  entitled  to  receive  an  explanation  of  the  mea- 
surement procedure,  and  to  record  the  results  obtained.  When  the 
monitoring  procedure  is  taking  place  in  an  area  where  respirators 
or  personal  protective  clothing  and  equipment  are  required  to  be 
worn,  you  must  also  be  provided  with  and  must  wear  the  protective 
clothing  and  equipment. 

VIII.  ACCESS  TO  RECORDS 

You  or  your  representative  are  entitled  to  records  of  your  exposure 
to  inorganic  arsenic  and  your  medical  examination  records  if  you 
request  your  employer  to  provide  them. 

IX.  TRAINING  AND  NOTIFICATION 

Additional  information  on  all  of  these  items  plus  training  as  to  haz- 
ards of  exposure  to  inorganic  arsenic  and  the  engineering  and  work 
practice  controls  associated  with  your  job  will  also  be  provided  by 
your  employer.  If  you  are  exposed  over  the  permissible  exposure 
limit,  your  employer  must  inform  you  of  that  fact  and  the  actions 
he  is  taking  to  reduce  your  exposures. 

APPENDIX  B  TO  §1910.1018— 
SUBSTANCE  TECHNICAL  GUIDELINES 

ARSENIC,  ARSENIC  TRIOXIDE,  ARSENIC 
TRICHLORIDE  (THREE  EXAMPLES) 

/.  Physical  and  chemical  properties 

A.  Arsenic  (metal). 
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Subpart  Z — Toxic  and  Hazardous  Substances 


i    i la  As 

3  Appearance  <  Iray  metal. 

3  Melting  i it  Sublime*  without  melting  .ii  8] 

i   Spedfii  Gravitj    m,<>     l):5.73. 
B  Solubility  In  watei   Insoluble, 
nle  i  rtoxlde 

i    I  o a  Aa203,  IAa406) 

2  Appearani  t  w  hlte  powda 

:t.  Melting  point  315 

i  Spedfh  Gravity  111/)=  l):3.74. 

5  Solubility  in  water  3.7  grams  in  loo  cc  ol  water  .ii  20  "C. 

C.  Arsenic  Mchlorlde  [liquid). 

1.  Formula:  AsC13. 

2.  Appearance:  Colorless  or  pale  yellow  liquid. 

3.  Melting  point:  -8.5  "C. 

4.  Boiling  point:  130.2  °C. 

5.  Specific  Gravity  (H20  =  1):2. 16  at  20  °C. 

6.  Vapor  Pressure:  10  mm  Hg  at  23.5  °C. 

7.  Solubility  In  Water:  Decomposes  in  water. 

//.  Fire,  explosion  and  reactivity  data. 

A.  Fire:  Arsenic,  arsenic  Trioxide  and  Arsenic  Trichloride  are  non- 
11,  immable. 

B.  Reactivity: 

1.  Conditions  Contributing  to  instability:  Heat. 

2.  Incompatibility:  Hydrogen  gas  can  react  with  inorganic  arsenic  to 
form  the  highly  toxic  gas  arsine. 

///.  Monitoring  and  Measurement  Procedures 
Samples  collected  should  be  full  shift  (at  least  7-hour)  samples.  Sam- 
pling should  be  done  using  a  personal  sampling  pump  at  a  flow  rate 
of  2  liters  per  minute.  Samples  should  be  collected  on  0.8  micrometer 
pore  size  membrane  filter  (37mm  diameter).  Volatile  arsenicals  such 
as  arsenic  trichloride  can  be  most  easily  collected  in  a  midget  bubbler 
tilled  with  15  ml.  of  0.1  N  NaOH. 

The  method  of  sampling  and  analysis  should  have  an  accuracy  of 
not  less  ±25  percent  (with  a  confidence  limit  of  95  percent)  for  10  mi- 
crograms per  cubic  meter  of  air  (10  pg/m3)  and  ±35  percent  (with  a 
confidence  limit  of  95  percent)  for  concentrations  of  inorganic  arsenic 
between  5  and  10  ug/m3. 

APPENDIX  C  TO  §1910.1018— 
MEDICAL  SURVEILLANCE  GUIDELINES 

I.  GENERAL 

Medical  examinations  are  to  be  provided  for  all  employees  exposed  to  levels 
of  inorganic  arsenic  above  the  action  level  (5  pg/m3)  for  at  least  30  days 
per  year  (which  would  include  among  others,  all  employees,  who  work  in 
regulated  areas).  Examinations  are  also  to  be  provided  to  all  employees 
who  have  had  10  years  or  more  exposure  above  the  action  level  for  more 
than  30  days  per  year  while  working  for  the  present  or  predecessor  em- 
ployer though  they  may  no  longer  be  exposed  above  the  level. 

An  initial  medical  examination  is  to  be  provided  to  all  such  employees 
by  December  1,  1978.  In  addition,  an  initial  medical  examination  is  to 
be  provided  to  all  employees  who  are  first  assigned  to  areas  in  which 
worker  exposure  will  probably  exceed  5  pg/m3  (after  the  effective  date 
of  this  standard)  at  the  time  of  initial  assignment.  In  addition  to  its 
immediate  diagnostic  usefulness,  the  initial  examination  will  provide 
a  baseline  for  comparing  future  test  results.  The  initial  examination 
must  include  as  a  minimum  the  following  elements: 

(1)  A  work  and  medical  history,  including  a  smoking  history,  and 
presence  and  degree  of  respiratory  symptoms  such  as  breathlessness. 
cough,  sputum  production,  and  wheezing: 

(2)  A  14"  by  17"  posterior -anterior  chest  X-ray  and  an  International 
Labor  Office  UlCC/Cincinnati  (ILO  U/C)  rating: 


(3)  A  nasal  and  skin  a Inatlon:  and 

(•il  Othei  examinations  wine  h  the  physfa  Ian  believes  appiupi  late  be 
i  the  employee's  exposure  to  lnonjanli  araenli  "i  because  of 
required  resplratoi  use 

Perlodli  examinations  are  also  i"  be  provided  to  the  employees  listed 
above  Ihe  perlodli  examinations  shall  i»-  given  .mini. illy  (or  those 
or  less  with  fewer  than  10  years 
employment  In  areas  where  employee  exposure  exceeds  the  action  level 
(5  ug/n  camlnationa  need  not  Include  sputum  cytology 

.mil  only  ■"'  updated  medl<  .il  history  la  required, 

Periodic  examinations  for  other  covered  employees,  shall  be  prm  Ided 

every  six  [6]  months.    These  examinations  shall  tin  hide  all  tests  re- 

qulred  In  the  Initial  examination,  except  thai  the  medical  history  need 

only  be  updated. 

The  exaiiiin.ii  ion  contents  are  minimum  requirements.  Additional  tests 
such  as  lateral  and  oblique  X  rays  or  pulmonary  function  tests  may  be 
useful  I  or  workers  exposed  to  three  arsenicals  which  are  associated 
with  lymphatic  cancer,  copper  acetoarsenlte.  potassium  arsenite.  or 
sodium  arsenite  the  examination  should  also  Include  palpation  of 
superficial  lymph  nodes  and  complete  blood  count. 

II.  NONCARCINOGENIC  EFFECTS 
The  OSHA  standard  is  based  on  minimizing  risk  of  exposed  workers 
dying  of  lung  cancer  from  exposure  to  inorganic  arsenic.  It  will  also 
minimize  skin  cancer  from  such  exposures. 

The  following  three  sections  quoted  from  "Occupational  Diseases:  A 
Guide  to  Their  Recognition".  Revised  Edition.  June  1977.  National 
Institute  for  Occupational  Safety  and  Health  is  included  to  provide  in- 
formation on  the  nonneoplastic  effects  of  exposure  to  inorganic  arsenic. 
Such  effects  should  not  occur  if  the  OSHA  standards  are  followed. 

A.  Local — Trivalent  arsenic  compounds  are  corrosive  to  the  skin.  Brief 
contact  has  no  effect  but  prolonged  contact  results  in  a  local  hyperemia 
and  later  vesicular  or  pustular  eruption.  The  moist  mucous  membranes 
are  most  sensitive  to  the  irritant  action.  Conjunctiva,  moist  and  mac- 
erated areas  of  skin,  the  eyelids,  the  angles  of  the  ears.  nose,  mouth, 
and  respiratory  mucosa  are  also  vulnerable  to  the  irritant  effects.  The 
wrists  are  common  sites  of  dermatitis,  as  are  the  genitalia  if  personal 
hygiene  is  poor.  Perforations  of  the  nasal  septum  may  occur.  Arsenic 
trioxide  and  pentoxide  are  capable  of  producing  skin  sensitization  and 
contact  dermatitis.  Arsenic  is  also  capable  of  producing  keratoses, 
especially  of  the  palms  and  soles. 

B.  Systemic — The  acute  toxic  effects  of  arsenic  are  generally  seen  fol- 
lowing ingestion  of  inorganic  arsenical  compounds.  This  rarely  occurs 
in  an  industrial  setting.  Symptoms  develop  within  1  /2  to  4  hours  fol- 
lowing ingestion  and  are  usually  characterized  by  constriction  of  the 
throat  followed  by  dysphagia,  epigastric  pain,  vomiting,  and  watery 
diarrhea.  Blood  may  appear  in  vomitus  and  stools.  If  the  amount  in- 
gested is  sufficiently  high,  shock  may  develop  due  to  severe  fluid  loss, 
and  death  may  ensue  in  24  hours.  If  the  acute  effects  are  survived, 
exfoliative  dermatitis  and  peripheral  neuritis  may  develop. 

Cases  of  acute  arsenical  poisoning  due  to  inhalation  are  exceedingly 
rare  in  industry.  When  it  does  occur,  respiratory  tract  symptoms — 
cough,  chest  pain,  dyspnea — giddiness,  headache,  and  extreme  general 
weakness  precede  gastrointestinal  symptoms.  The  acute  toxic  symp- 
toms of  trivalent  arsenical  poisoning  are  due  to  severe  inflammation 
of  the  mucous  membranes  and  greatly  increased  permeability  of  the 
blood  capillaries. 

Chronic  arsenical  poisoning  due  to  ingestion  is  rare  and  generally 
confined  to  patients  taking  prescribed  medications.  However,  it  can 
be  a  concomitant  of  inhaled  inorganic  arsenic  from  swallowed  sputum 
and  improper  eating  habits.  Symptoms  are  weight  loss,  nausea  and 
diarrhea  alternating  with  constipation,  pigmentation  and  eruption  of 
the  skin,  loss  of  hair,  and  peripheral  neuritis.  Chronic  hepatitis  and 
cirrhosis  have  been  described.  Polyneuritis  may  be  the  salient  feature, 
but  more  frequently  there  are  numbness  and  parasthenias  of  "glove 
and  stocking"  distribution.  The  skin  lesions  are  usually  melanotic 
and  keratotic  and  may  occasionally  take  the  form  of  an  intradermal 
cancer  of  the  squamous  cell  type,  but  without  infiltrative  properties. 
Horizontal  white  lines  (striations)  on  the  fingernails  and  toenails  are 
commonly  seen  in  chronic  arsenical  poisoning  and  are  considered  to 
be  a  diagnostic  accompaniment  of  arsenical  polyneuritis. 
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Inhalation  of  Inorganic  arsenic  compounds  is  the  most  common 
cause  of  chronic  poisoning  in  the  industrial  situation.  This  condition 
is  divided  into  three  phases  based  on  signs  and  symptoms. 

First  Phase:  The  worker  complains  of  weakness,  loss  of  appetite,  some 
nausea,  occasional  vomiting,  a  sense  of  heaviness  in  the  stomach, 
and  some  diarrhea. 

Second  Phase:  The  worker  complains  of  conjunctivitis,  a  catarrhal 
state  of  the  mucous  membranes  of  the  nose,  larynx,  and  respira- 
tory passage.  Coryza.  hoarseness,  and  mild  tracheobronchitis  may 
occur.  Perforation  of  the  nasal  septum  is  common,  and  is  probably 
the  most  typical  lesion  of  the  upper  respiratory  tract  in  occupational 
exposure  to  arsenical  dust.  Skin  lesions,  eczematoid  and  allergic  in 
type,  are  common. 

Third  Phase:  The  worker  complains  of  symptoms  of  peripheral  neu- 
ritis, initially  of  hands  and  feet,  which  is  essentially  sensory.  In  more 
severe  cases,  motor  paralyses  occur:  the  first  muscles  affected  are 
usually  the  toe  extensors  and  the  peronei.  In  only  the  most  severe 
cases  will  paralysis  of  flexor  muscles  of  the  feet  or  of  the  extensor 
muscles  of  hands  occur. 

Liver  damage  from  chronic  arsenical  poisoning  is  still  debated,  and 
as  yet  the  question  is  unanswered.  In  cases  of  chronic  and  acute 
arsenical  poisoning,  toxic  effects  to  the  myocardium  have  been  re- 
ported based  on  EKG  changes.  These  findings,  however,  are  now 
largely  discounted  and  the  EKG  changes  are  ascribed  to  electrolyte 
disturbances  concomitant  with  arsenicalism.  Inhalation  of  arsenic 
trioxide  and  other  inorganic  arsenical  dusts  does  not  give  rise  to 
radiological  evidence  or  pneumoconiosis.  Arsenic  does  have  a  de- 
pressant effect  upon  the  bone  marrow,  with  disturbances  of  both 
erylhropoiesis  and  myelopoiesis. 
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§1926.1127  Cadmium. 

1 926. 1 1 27(a)  Scope.  This  standard  applies  to  all  occupational  exposures 
to  cadmium  and  cadmium  compounds,  in  all  forms,  in  all  construc- 
tion work  where  an  employee  may  potentially  be  exposed  to  cadmium. 
Construction  work  is  defined  as  work  involving  construction,  alteration 
and /or  repair,  including  but  not  limited  to  the  following: 

1926.1127(a)(1)  Wrecking,  demolition  or  salvage  of  structures  where 
cadmium  or  materials  containing  cadmium  are  present; 

1926.1127(a)(2)  Use  of  cadmium  containing-paints  and  cutting,  braz- 
ing, burning,  grinding  or  welding  on  surfaces  that  were  painted  with 
cadmium-containing  paints; 

1926.1127(a)(3)  Construction,  alteration,  repair,  maintenance,  or  reno- 
vation of  structures,  substrates,  or  portions  thereof,  that  contain  cad- 
mium, or  materials  containing  cadmium: 

1926.1127(a)(4)  Cadmium  welding;  cutting  and  welding  cadmium-plated 
steel:  brazing  or  welding  with  cadmium  alloys: 

1926.1127(a)(5)  Installation  of  products  containing  cadmium; 


1 926.1 1 27(a)(6)  Electrical  grounding  with  cadmium  welding,  or  electrical 
work  using  cadmium-coated  conduit: 

1926.1127(a)(7)  Maintaining  or  retrofitting  cadmium-coated  equipment: 

1926.1127(a)(8)  Cadmium  contamination  /emergency  cleanup;  and 

1926.1127(a)(9)  Transportation,  disposal,  storage,  or  containment  of 
cadmium  or  materials  containing  cadmium  on  the  site  or  location  at 
which  construction  activities  are  performed. 

1926.1127(b)  Definitions. 

Action  level  (AL)  is  defined  as  an  airborne  concentration  of  cadmium  of 
2.5  micrograms  per  cubic  meter  of  air  (2.5  ug/m3).  calculated  as  an  8-hour 
time-weighted  average  (TWA). 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupa- 
tional Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  authorized  by  the  employer  and  required 
by  work  duties  to  be  present  in  regulated  areas  or  any  person  authorized  by 
the  OSH  Act  or  regulations  issued  under  it  to  be  in  regulated  areas. 

Competent  person,  in  accordance  with  29  CFR  1926.32(f).  means  a  person 
designated  by  the  employer  to  act  on  the  employer's  behalf  who  is  capable 
of  identifying  existing  and  potential  cadmium  hazards  in  the  workplace 
and  the  proper  methods  to  control  them  in  order  to  protect  workers, 
and  has  the  authority  necessary  to  take  prompt  corrective  measures 
to  eliminate  or  control  such  hazards.  The  duties  of  a  competent  person 
include  at  least  the  following:  Determining  prior  to  the  performance  of 
work  whether  cadmium  is  present  in  the  workplace;  establishing,  where 
necessary,  regulated  areas  and  assuring  that  access  to  and  from  those 
areas  is  limited  to  authorized  employees:  assuring  the  adequacy  of  any 
employee  exposure  monitoring  required  by  this  standard;  assuring  that  all 
employees  exposed  to  air  cadmium  levels  above  the  PEL  wear  appropriate 
personal  protective  equipment  and  are  trained  in  the  use  of  appropriate 
methods  of  exposure  control:  assuring  that  proper  hygiene  facilities  are 
provided  and  that  workers  are  trained  to  use  those  facilities;  and  assuring 
that  the  engineering  controls  required  by  this  standard  are  implemented, 
maintained  in  proper  operating  condition,  and  functioning  properly. 

Director  means  the  Director  of  the  National  Institute  for  Occupational 
Safety  and  Health  (NIOSH).  U.S.  Department  of  Health  and  Human  Ser- 
vices, or  designee. 

Employee  exposure  and  similar  language  referring  to  the  air  cadmium 
level  to  which  an  employee  is  exposed  means  the  exposure  to  airborne 
cadmium  that  would  occur  if  the  employee  were  not  using  respiratory 
protective  equipment. 

Final  medical  determination  is  the  written  medical  opinion  of  the  employ- 
ee's health  status  by  the  examining  physician  under  paragraphs  (1)(3)-(12) 
of  this  section  or.  if  multiple  physician  review  under  paragraph  (1)(13)  of 
this  section  or  the  alternative  physician  determination  under  paragraph 
(1)(14)  of  this  section  is  invoked,  it  is  the  final,  written  medical  finding, 
recommendation  or  determination  that  emerges  from  that  process. 

High-efficiency  Particulate  Air  [HEPA]  filter  means  a  filter  capable  of  trap- 
ping and  retaining  at  least  99.97  percent  of  mono-dispersed  particles  of 
0.3  micrometers  in  diameter. 

Regulated  area  means  an  area  demarcated  by  the  employer  where  an 
employee's  exposure  to  airborne  concentrations  of  cadmium  exceeds,  or  can 
reasonably  be  expected  to  exceed  the  permissible  exposure  limit  (PEL). 

This  section  means  this  cadmium  standard. 

1 926.1 1 27(c)  Permissible  Exposure  Limit  (PEL).  The  employer  shall  as- 
sure that  no  employee  is  exposed  to  an  airborne  concentration  of  cadmium 
in  excess  of  five  micrograms  per  cubic  meter  of  air  (5  ug/m3),  calculated 
as  an  eight-hour  time-weighted  average  exposure  (TWA). 

1926.1127(d)  Exposure  Monitoring — (1)  General,  (i)  Prior  to  the  per- 
formance of  any  construction  work  where  employees  may  be  potentially 
exposed  to  cadmium,  the  employer  shall  establish  the  applicability  of  this 
standard  by  determining  whether  cadmium  is  present  in  the  workplace 
and  whether  there  is  the  possibility  that  employee  exposures  will  be  at  or 
above  the  action  level.  The  employer  shall  designate  a  competent  person 
who  shall  make  this  determination.  Investigation  and  material  testing  tech- 
niques shall  be  used,  as  appropriate,  in  the  determination.  Investigation 
shall  include  a  review  of  relevant  plans,  past  reports,  material  safety  data 
sheets,  and  other  available  records,  and  consultations  with  the  property 
owner  and  discussions  with  appropriate  individuals  and  agencies. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


1 020.1 127(d)(1)(H)  Where  cadmium  has  been  detei I  to  be  present  In 

the  workplace,  and  II  haa  been  determined  thai  there  la  a  poaalMlrj  the 
employee'a  expoaure  will  be  a1  a  above  the  ai  Uon  level,  the  i  ompetenl 
person  shall  Identify  employees  | dally  exposed  to  cadmium  at  oi 

ih,  ai  dan  level 

1926.1127(d|(1)(iii)  I  )i-l, n  i  ill  i.  ill,  ii  is  ill  riii|il,i\. ,-,  \|i,isnir  si  i,  ill  In-  i  n.  nil   I  inn  i 

breathing  lone  ah  samples  that  reflect  the  monitored  employee'a  regular, 

dairy  8  houi  IWA  expoaure  i"  (  admium 

1026.1  I27(d)(i)(iv)  Bight-hour  TWAexposurea  si  nil  be  determined  i"t  eai  h 

employee  on  the  basis  "i  oni  oj  ii i"  n ii  breathing  zone  ail  wwnplw 

■  1 1 Li  lull  shin  expoaure  mi  each  shift,  i"i  eai  ii  |ob  claaalfli  ation,  In 
,  .1,  h  «,.ik  area  Where  several  employees  perform  the  same  |ob  tasks,  in 
the  same  |ob  classification,  on  the  same  shift,  In  the  same  work  area,  and 
the  length,  duration,  and  level  ol  cadmium  exposures  are  similar,  an  em- 
ploye) may  sample  B  representative  traction  ol  the  employees  instead  <>l  all 

employees  In  ordei  t<>  meet  this  requirement  in  representative  sampling, 
the  employe!  shall  sample  the  employee(a]  expected  to  bave  the  highest 

cadmium  exposures 

1926.1127(d)(2)  Specific,  (i)  Initial  monitoring.  Except  as  provided  lor  in 
paragraph  (d)(2)(iil)  of  this  section,  where  a  determination  conducted  under 
paragraph  (d)ll)(l)  of  this  section  shows  the  possibility  ol  employee  exposure 
to  cadmium  at  or  above  the  action  level,  the  employer  shall  conduct  exposure 
monitoring  as  soon  as  practicable  that  Is  representative  ol  the  exposure  for 
each  employee  in  the  workplace  who  is  or  may  be  exposed  to  cadmium  at 
or  above  the  action  level. 

1026.1127(d)(2)(H)  In  addition.  If  the  employee  periodically  performs  tasks 
that  may  expose  the  employee  to  a  higher  concentration  of  airborne  cad- 
mium, the  employee  shall  be  monitored  while  performing  those  tasks. 

1026.1 127(d)(2)(iii)  Where  the  employer  has  objective  data,  as  defined  in 
paragraph  (n)(2)  of  this  secUon.  demonstrating  that  employee  exposure  to 
cadmium  will  not  exceed  airborne  concentrations  at  or  above  the  action  level 
under  the  expected  conditions  of  processing,  use.  or  handling,  the  employer 
may  rely  upon  such  data  instead  of  implementing  initial  monitoring. 

1 026. 1 1 27(d)(2)(iv)  Where  a  determination  conducted  under  paragraphs  (d)(  1) 
or  (d)(2)  of  this  section  is  made  that  a  potentially  exposed  employee  is  not  ex- 
posed to  airborne  concentraUons  of  cadmium  at  or  above  the  action  level,  the 
employer  shall  make  a  written  record  of  such  determinaUon.  The  record  shall 
include  at  least  the  monitoring  data  developed  under  paragraphs  (d)(2)(i)-(iii)  of 
this  secUon.  where  applicable,  and  shall  also  include  the  date  of  determination, 
and  the  name  and  social  security  number  of  each  employee. 

1026.1127(d)(3)  Monitoring  frequency  (periodic  monitoring),  (i)  If  the  initial 
monitoring  or  periodic  monitoring  reveals  employee  exposures  to  be  at  or 
above  the  action  level,  the  employer  shall  monitor  at  a  frequency  and  pat- 
tern needed  to  assure  that  the  monitoring  results  reflect  with  reasonable 
accuracy  the  employee's  typical  exposure  levels,  given  the  variability  in  the 
tasks  performed,  work  practices,  and  environmental  conditions  on  the  job 
site,  and  to  assure  the  adequacy  of  respiratory  selection  and  the  effectiveness 
of  engineering  and  work  practice  controls. 

1 026. 1 1 27(d)(3)(H)  If  the  initial  monitoring  or  the  periodic  monitoring  indi- 
cates that  employee  exposures  are  below  the  action  level  and  that  result  is 
confirmed  by  the  results  of  another  monitoring  taken  at  least  seven  days 
later,  the  employer  may  discontinue  the  monitoring  for  those  employees 
whose  exposures  are  represented  by  such  monitoring. 

1026.1127(d)(4)  Additional  monitoring.  The  employer  also  shall  institute 
the  exposure  monitoring  required  under  paragraphs  (d)(2](i)  and  (d)(3)  of 
this  section  whenever  there  has  been  a  change  in  the  raw  materials,  equip- 
ment, personnel,  work  practices,  or  finished  products  that  may  result  in 
additional  employees  being  exposed  to  cadmium  at  or  above  the  action 
level  or  in  employees  already  exposed  to  cadmium  at  or  above  the  action 
level  being  exposed  above  the  PEL.  or  whenever  the  employer  or  competent 
person  has  any  reason  to  suspect  that  any  other  change  might  result  in 
such  further  exposure. 

1 026.1 1 27(d)(5)  Employee  notification  of  monitoring  results,  (i)  The  employer 
must,  as  soon  as  possible  but  no  later  than  5  working  days  after  the  receipt 
of  the  results  of  any  monitoring  performed  under  this  section,  notify  each 
affected  employee  of  these  results  either  individually  in  writing  or  by  posting 
the  results  in  an  appropriate  location  that  is  accessible  to  employees. 

1026.1127(d)(5)(H)  Wherever  monitoring  results  indicate  that  employee 
exposure  exceeds  the  PEL.  the  employer  shall  include  in  the  written  notice 


.i  stati  menl  thai  ii»  PEL  h  ded  and  ■•  deai  rtptlon  ol  the  cm 

I,,  nt,  si  Hon  being  taken  by  the  employe)  to  redui  a  employee  exposure 

low  thi  PEL 

1026.1 1 27(d)(6)  Accuracy  ol  im  <i  mii  em  -nt.  [he  employe]  si  nil  use  ,i  method 

iii  monitoring  and  analysis  thai  has  an  accuracy  ,,i  noi  less  than  plus  oi 
with  a  confidence  level  of  95  percent  for  airborne 
com  i  nii.iti'iiis  ni  cadmium  at  oi  above  the .»  don  level  and  the  permissible 
exposure  limit 

1026.1127(e)  Regulated  areas — (1)  BstabUshmenl  The  employe  shall 
establish  a  regulated  area  wherever  an  employee's  exposure  to  airborne 

, iiii.it  H  ii  is  ni  cadmii  im  is.  ni  c  .in  reasonably  be  expected  to  be  in  excess 

ni  the  permissible  exposure  Umil  (PEL), 

1926.1 127(e)(2)  Demarcation,  Regulated  areas  shall  be  demarcated  from  the 

reel  ol  the  woi  kplace  in  any  manna  thai  adequately  establishes  and  alerts 
employees  of  the  boundaries  of  the  regulated  area,  Ini  ludlng  employees  who 

may  be  incidentally  In  the  regulated  areas,  and  that  protects  persons 
outside  the  area  from  exposure  to  airborne  concentrations  of  cadmium  In 
excess  "i  the  PEL. 

1026.1127(e)(3)  Access.  Access  to  regulated  areas  shall  be  limited  to  au- 
thorized persons. 

1026.1127(e)(4)  Proutsion  of  respirators.  Each  person  entering  a  regulated 
area  shall  be  supplied  with  and  required  to  use  a  respirator,  selected  In 
accordance  with  paragraph  (g)(2)  of  this  section. 

1026.1127(e)(5)  Prohibited  activities.  The  employer  shall  assure  that  em- 
ployees do  not  eat.  drink,  smoke,  chew  tobacco  or  gum.  or  apply  cosmetics  in 
regulated  areas,  or  carry  the  products  associated  with  any  of  these  activities 
into  regulated  areas  or  store  such  products  in  those  areas. 

1026.1127(f)  Methods  of  compliance — (1)  Compliance  hierarchy.  (I)  Ex- 
cept as  specified  in  paragraph  (f)(1)(H)  of  this  section,  the  employer  shall 
implement  engineering  and  work  practice  controls  to  reduce  and  maintain 
employee  exposure  to  cadmium  at  or  below  the  PEL.  except  to  the  extent 
that  the  employer  can  demonstrate  that  such  controls  are  not  feasible. 

1 926.1 1 27(fX1  Kii)  The  requirement  to  implement  engineering  controls  to  achieve 
the  PEL  does  not  apply  where  the  employer  demonstrates  the  following: 

1926.1 127(f)(1)(H)(A)  The  employee  is  only  intermittently  exposed:  and 

1926.1 127(f)(1)(ii)(B)  The  employee  is  not  exposed  above  the  PEL  on  30  or 
more  days  per  year  (12  consecutive  months). 

1 026.1 1 27(f)(1)(iii)  Wherever  engineering  and  work  practice  controls  are  not 
sufficient  to  reduce  employee  exposure  to  or  below  the  PEL.  the  employer 
nonetheless  shall  implement  such  controls  to  reduce  exposures  to  the  low- 
est levels  achievable.  The  employer  shall  supplement  such  controls  with 
respiratory  protection  that  complies  with  the  requirements  of  paragraph 
(g)  of  this  section  and  the  PEL. 

1026.1127(f)(1)(iv)  The  employer  shall  not  use  employee  rotation  as  a 
method  of  compliance. 

1026.1127(f)(2)  Specific  operations — (i)  Abrasive  blasting.  Abrasive  blast- 
ing on  cadmium  or  cadmium-containing  materials  shall  be  conducted  in  a 
manner  that  will  provide  adequate  protection. 

1026.1 127(f)(2)(H)  Heating  cadmium  and  cadmium-containing  materials. 
Welding,  cutting,  and  other  forms  of  heating  of  cadmium  or  cadmium-con- 
taining materials  shall  be  conducted  in  accordance  with  the  requirements 
of  29  CFR  1926.353  and  29  CFR  1926.354.  where  applicable. 

1026.1127(f)(3)  Prohibitions,  (i)  High  speed  abrasive  disc  saws  and  similar 
abrasive  power  equipment  shall  not  be  used  for  work  on  cadmium  or  cadmium- 
containing  materials  unless  they  are  equipped  with  appropriate  engineering 
controls  to  minimize  emissions,  if  the  exposure  levels  are  above  the  PEL. 

1026.1127(f)(3)(H)  Materials  containing  cadmium  shall  not  be  applied  by 
spray  methods,  if  exposures  are  above  the  PEL.  unless  employees  are  pro- 
tected with  supplied-air  respirators  with  full  facepiece.  hood,  helmet,  suit, 
operated  in  positive  pressure  mode  and  measures  are  instituted  to  limit 
overspray  and  prevent  contamination  of  adjacent  areas. 

1 026.1 1 27(f)(4)  Mechanical  ventilation,  (i)  When  ventilation  is  used  to  control 
exposure,  measurements  that  demonstrate  the  effectiveness  of  the  system 
in  controlling  exposure,  such  as  capture  velocity,  duct  velocity,  or  static 
pressure  shall  be  made  as  necessary  to  maintain  its  effectiveness. 

1 026.1 1 27(f)(4)(H)  Measurements  of  the  system's  effectiveness  in  controlling 
exposure  shall  be  made  as  necessary  within  five  working  days  of  any  change 
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in  production,  process,  or  control  that  might  result  in  a  significant  increase 
in  employee  exposure  to  cadmium. 

1926.1 127(f)(4)(iii)  Recirculation  of  air.  If  air  from  exhaust  ventilation  is 
recirculated  into  the  workplace,  the  system  shall  have  a  high  efficiency 
filter  and  be  monitored  to  assure  effectiveness. 

1926.1 127(f)(4)(iv)  Procedures  shall  be  developed  and  implemented  to 
minimize  employee  exposure  to  cadmium  when  maintenance  of  ventilation 
systems  and  changing  of  filters  is  being  conducted. 

1 926. 1 1 27(f)(5)  Compliance  program,  (i)  Where  employee  exposure  to  cad- 
mium exceeds  the  PEL  and  the  employer  is  required  under  paragraph  (f)(  1 ) 
of  this  section  to  implement  controls  to  comply  with  the  PEL.  prior  to  the 
commencement  of  the  job  the  employer  shall  establish  and  implement  a 
written  compliance  program  to  reduce  employee  exposure  to  or  below  the 
PEL.  To  the  extent  that  engineering  and  work  practice  controls  cannot 
reduce  exposures  to  or  below  the  PEL.  the  employer  shall  include  in  the 
written  compliance  program  the  use  of  appropriate  respiratory  protection 
to  achieve  compliance  with  the  PEL. 

1926.1 1 27(f)(5)(ii)  Written  compliance  programs  shall  be  reviewed  and  up- 
dated as  often  and  as  promptly  as  necessary  to  reflect  significant  changes 
in  the  employer's  compliance  status  or  significant  changes  in  the  lowest 
air  cadmium  level  that  is  technologically  feasible. 

1926.1 127(f)(5)(iii)  A  competent  person  shall  review  the  comprehensive 
compliance  program  initially  and  after  each  change. 

1 926.1 1 27(f)(5)(iv)  Written  compliance  programs  shall  be  provided  upon 
request  for  examination  and  copying  to  the  Assistant  Secretary,  the  Di- 
rector, affected  employees,  and  designated  employee  representatives. 

1926.1127(g)  Respirator  protection.  (1)  General.  For  employees  who 
use  respirators  required  by  this  section,  the  employer  must  provide  respi- 
rators that  comply  with  the  requirements  of  this  paragraph.  Respirators 
must  be  used  during: 

1926.1127(g)(1)(i)  Periods  necessary  to  install  or  implement  feasible  en- 
gineering and  work-practice  controls  when  employee  exposures  exceed 
the  PEL. 


1 926.1 1 27(gX1  M»)  Maintenance  and  repair  activities,  and  brief  or  intermittent 
work  operations,  for  which  employee  exposures  exceed  the  PEL  and  engineer- 
ing and  work-practice  controls  are  not  feasible  or  are  not  required. 

1926.1127(g)(1)(iii)  Work  operations  in  the  regulated  areas  specified  in 
paragraph  (e)  of  this  section. 

1926.1 127(g)(1)(iv)  Work  operations  for  which  the  employer  has  imple- 
mented all  feasible  engineering  and  work-practice  controls,  and  such 
controls  are  not  sufficient  to  reduce  employee  exposures  to  or  below 
the  PEL. 

1 926.1 1 27(g)(1  )(v)  Work  operations  for  which  an  employee,  who  is  exposed 
to  cadmium  at  or  above  the  action  level,  requests  a  respirator. 

1926.1127(g)(1)(vi)  Work  operations  for  which  engineering  controls  are 
not  required  by  paragraph  (f)(l)(ii)  of  this  section  to  reduce  employee 
exposures  that  exceed  the  PEL. 

1 926. 1 1 27(g)(1  )(vii)  Emergencies. 

1926.1 127(g)(2)  Respirator  program,  (i)  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910.134(b) 
through  (d)  (except  (d)(l)(iii)).  and  (f)  through  (m). 

1926.1127(g)(2)(H)  If  an  employee  exhibits  breathing  difficulty  during  fit 
testing  or  respirator  use.  the  employer  must  provide  the  employee  with 
a  medical  examination  in  accordance  with  paragraph  (l)(6)(ii)  of  this  sec- 
tion to  determine  if  the  employee  can  use  a  respirator  while  performing 
the  required  duties. 

1926.1 127(g)(2)(iii)  No  employee  must  use  a  respirator  when,  based  on 
their  most  recent  medical  examination,  the  examining  physician  deter- 
mines that  the  employee  will  be  unable  to  continue  to  function  normally 
while  using  a  respirator.  If  the  physician  determines  the  employee  must 
be  limited  in.  or  removed  from,  their  current  job  because  of  the  employee's 
inability  to  use  a  respirator,  the  job  limitation  or  removal  must  be  con- 
ducted in  accordance  with  paragraphs  (1)  (1 1)  and  (12)  of  this  section. 

1926.1127(g)(3)  Respirator  selection,  (i)  The  employer  must  select  the 
appropriate  respirator  from  Table  1  of  this  section. 


TABLE  1— RESPIRATORY  PROTECTION  FOR  CADMIUM 


Airborne  concentration 
or  condition  of  use3 


Required  respirator  type h 


10  x  or  less A  half  mask,  air-purifying  respirator  equipped  with  a  HEPAr  filterd. 

25  x  or  less A  powered  air-purifying  respirator  ("PAPR")  with  a  loose-fitting  hood  or  helmet  equipped  with  a  HEPA  filter,  or  a  supplied-air 

respirator  with  a  loose-fitting  hood  or  helmet  facepiece  operated  in  the  continuous  flow  mode. 

50  x  or  less A  full  facepiece  air-purifying  respirator  equipped  with  a  HEPA  filter,  or  a  powered  air-purifying  respirator  with  a  tight-fitting  half 

mask  equipped  with  a  HEPA  filter,  or  a  supplied  air  respirator  with  a  Ught-fitting  half  mask  operated  in  the  continuous  flow  mode. 

250  x  or  less A  powered  air-purifying  respirator  with  a  tight-fitting  full  facepiece  equipped  with  a  HEPA  filter,  or  a  supplied-air  respirator 

with  a  tight-fitting  full  facepiece  operated  in  the  continuous  flow  mode. 

1000  x  or  less A  supplied-air  respirator  with  half  mask  or  full  facepiece  operated  in  the  pressure  demand  or  other  positive  pressure  mode. 

>  1000  x  or  unknown A  self-contained  breathing  apparatus  with  a  full  facepiece  operated  in  the  pressure  demand  or  other  positive  pressure  mode. 

concentraUons  or  a  supplied-air  respirator  with  a  full  facepiece  operated  in  the  pressure  demand  or  other  positive  pressure  mode  and 

equipped  with  an  auxiliary  escape  type  self  contained  breathing  apparatus  operated  in  the  pressure  demand  mode. 

Fire  fighting A  self-contained  breathing  apparatus  with  full  facepiece  operated  in  the  pressure  demand  or  other  positive  pressure  mode. 


a    Concentrations  expressed  as  multiple  of  the  PEL. 

b  Respirators  assigned  for  higher  environmental  concentrations  may  be  used  at  lower  ex- 
posure levels.  Quantitative  fit  testing  is  required  for  all  tight-fitting  air  purifying  respirators 
where  airborne  concentration  of  cadmium  exceeds  1 0  times  the  TWA  PEL  (1 0  x  5  ug/m(3)=50 
ug/m(3».  A  full  facepiece  respirator  is  required  when  eye  irritation  is  experienced. 

1926.1 127(g)(3)(H)  The  employer  must  provide  a  powered  air-purifying 
respirator  instead  of  a  negative-pressure  respirator  when  an  employee 
entitled  to  a  respirator  chooses  to  use  this  type  of  respirator  and  such  a 
respirator  will  provide  adequate  protection  to  the  employee. 

1926.1127(h)  Emergency  situations.  The  employer  shall  develop  and 
implement  a  written  plan  for  dealing  with  emergency  situations  involv- 
ing substantial  releases  of  airborne  cadmium.  The  plan  shall  include 
provisions  for  the  use  of  appropriate  respirators  and  personal  protective 
equipment.  In  addition,  employees  not  essential  to  correcting  the  emer- 


c    HEPA  means  High-efficiency  Particulate  Air. 
d    Fit  testing,  qualitative  or  quantitative,  is  required. 
SOURCE:  Respiratory  Decision  Logic,  NIOSH,  1987. 


gency  situation  shall  be  restricted  from  the  area  and  normal  operations 
halted  in  that  area  until  the  emergency  is  abated. 

1926.1127(i)  Protective  work  clothing  and  equipment — (1)  Provision 
and  use.  If  an  employee  is  exposed  to  airborne  cadmium  above  the  PEL  or 
where  skin  or  eye  irritation  is  associated  with  cadmium  exposure  at  any 
level,  the  employer  shall  provide  at  no  cost  to  the  employee,  and  assure  that 
the  employee  uses,  appropriate  protective  work  clothing  and  equipment 
that  prevents  contamination  of  the  employee  and  the  employee's  garments. 
Protective  work  clothing  and  equipment  includes,  but  is  not  limited  to: 
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Subpart  Z — Toxic  and  Hazardous  Substances 


1928.1127(I)(1)(I)  cdvi-i.iIK  01  slmilai  lull  body  work  '  lothtng; 

1926.1 127(0(1 )(»)  Gloves,  head  coverings,  and  boots  oi  fool  i  overlnga  snd 

1926.1  i27(i)(i)(in)  Face  shields,  vented  goggles,  m  othei  appropriate  pro 
tecttve  •quipiiK  in  thai  compiles  with  29  I  PR  1910.133. 

1926.1127(0(2)  Removal  and  storage,  (ii  The  employe]  sh.iii  assure  thai 
employees  remove  all  protei  ove  i  lothing  .mil  equipment  <  ontamlnated  with 

Cadmium  at  the  completion  ul  Ihr  win  k  shilt  and  do  so  only  in  change  rooms 

provided  In  accordance  with  paragraph  (ill  1 1  ol  tins  section. 

1926.1  i27(i)(2)(ii)  The  employe!  shall  assure  thai  no  employee  takes  cad 
mium  contaminated  protective  clothing  or  equipment  from  the  workplai  e, 
except  loi  employees  authorized  to  do  so  for  purposes  of  laundering, 

,  leaning,  maintaining,  01  disposing  Ol  cadinium  contaminated  protective 
clothing  and  equipment  at  an  appropriate  location  or  laclllly  awa)   from 

the  workplace. 

1926.1 127(i)(2)(iii)  The  employer  shall  assure  that  <  -nut  animated  protective 

clothing  and  equipment,  when  removed  for  laundering,  cleaning,  mainte 

nance,  or  disposal.  Is  placed  and  stored  in  sealed,  impermeable  bags  or 
other  closed.  Impermeable  containers  that  are  designed  to  prevent  dispersion 
of  cadmium  dust, 

1926.1 127(i)(2)(iv)  The  employer  shall  assure  that  containers  of  contaminated 
protective  clothing  and  equipment  that  are  to  be  taken  out  of  the  change 
rooms  or  the  workplace  for  laundering,  cleaning,  maintenance  or  disposal 
shall  bear  labels  In  accordance  with  paragraph  (m)(2)  of  this  section. 

1 926. 1 1 27(i)(3)  Cleaning,  replacement,  and  disposal,  (i)  The  employer  shall 
provide  the  protective  clothing  and  equipment  required  by  paragraph  (l|(l)  of 
this  section  in  a  clean  and  dry  condition  as  often  as  necessary  to  maintain  its 
effectiveness,  but  in  any  event  at  least  weekly.  The  employer  is  responsible 
for  cleaning  and  laundering  the  protective  clothing  and  equipment  required 
by  this  paragraph  to  maintain  its  effectiveness  and  is  also  responsible  for 
disposing  of  such  clothing  and  equipment. 

1 926.1 1 27(i)(3)(ii)  The  employer  also  is  responsible  for  repairing  or  replacing 
required  protective  clothing  and  equipment  as  needed  to  maintain  its  effective- 
ness. When  rips  or  tears  are  detected  while  an  employee  is  working  they  shall 
be  immediately  mended,  or  the  worksuit  shall  be  immediately  replaced. 

1926.1 127(i)(3)(iii)  The  employer  shall  prohibit  the  removal  of  cadmium 
from  protective  clothing  and  equipment  by  blowing,  shaking,  or  any  other 
means  that  disperses  cadmium  into  the  air. 

1926.1 127(i)(3)(iv)  The  employer  shall  assure  that  any  laundering  of  con- 
taminated clothing  or  cleaning  of  contaminated  equipment  in  the  work- 
place is  done  in  a  manner  that  prevents  the  release  of  airborne  cadmium 
in  excess  of  the  permissible  exposure  limit  prescribed  in  paragraph  (c)  of 
this  section. 

1926.1 127(i)(3)(v)  The  employer  shall  inform  any  person  who  launders  or 
cleans  protective  clothing  or  equipment  contaminated  with  cadmium  of  the 
potentially  harmful  effects  of  exposure  to  cadmium,  and  that  the  clothing 
and  equipment  should  be  laundered  or  cleaned  in  a  manner  to  effectively 
prevent  the  release  of  airborne  cadmium  in  excess  of  the  PEL. 

1 926.1 127(j)  Hygiene  areas  and  practices.  (1)  General.  For  employees 
whose  airborne  exposure  to  cadmium  is  above  the  PEL.  the  employer  shall 
provide  clean  change  rooms,  handwashing  facilities,  showers,  and  lunch- 
room facilities  that  comply  with  29  CFR  1926.51. 

1 926. 1 1 27(j)(2)  Change  rooms.  The  employer  shall  assure  that  change  rooms 
are  equipped  with  separate  storage  facilities  for  street  clothes  and  for  pro- 
tective clothing  and  equipment,  which  are  designed  to  prevent  dispersion 
of  cadmium  and  contamination  of  the  employee's  street  clothes. 

1926.1 127(j)(3)  Showers  and  handwashing  facilities.  (i)The  employer  shall 
assure  that  employees  whose  airborne  exposure  to  cadmium  is  above  the 
PEL  shower  during  the  end  of  the  work  shift. 

1926.1 127(j)(3)(ii)  The  employer  shall  assure  that  employees  who  are  ex- 
posed to  cadmium  above  the  PEL  wash  their  hands  and  faces  prior  to  eating, 
drinking,  smoking,  chewing  tobacco  or  gum.  or  applying  cosmetics. 

1926.1 127(j)(4)  Lunchroom  facilities,  (i)  The  employer  shall  assure  that 
the  lunchroom  facilities  are  readily  accessible  to  employees,  that  tables 
for  eating  are  maintained  free  of  cadmium,  and  that  no  employee  in 
a  lunchroom  facility  is  exposed  at  any  time  to  cadmium  at  or  above  a 
concentration  of  2.5  pg/m3. 

1926.1 127(j)(4)(ii)  The  employer  shall  assure  that  employees  do  not  enter 
lunchroom  facilities  with  protective  work  clothing  or  equipment  unless 


sui  I. ii  <    i. idmlum  h.is  been   removed   from  the  clothing  and  equipment 

by  HEPA  vacuuming  oi  some  othei  method  thai  removes  cadmium  dual 

without  dispersing  It. 

1926.1 127(k)  Housekeeping.  (1)  All  surl.n  is  shall  !«■  maintained  as  free 

.is  prai  in  able  ol  ai  t  insulations  oi  cadmium. 

1926.1  i27(k)(2)  AD  spills  and  sudden  releasee  of  material  containing  cad 

iiiIiiiii  shall  be  i  I.  aiicd  up  .is  soon  as  possible. 

1926.1 127(k)(3)  Surfaces  contaminated  with  cadmium  shall,  wherever 
possible,  be  cleaned  by  vacuuming  or  other  methods  that  minimize  the 
likelihood  of  cadmium  becoming  airborne. 

1 926.1 127(k)(4)  HEI'A  lillcrcd  vacuuming  equipment  or  equally  ill' 
liliiat Ion  methods  shall  be  used  for  vacuuming.  The  equipment  shall  be 
used  and  emptied  in  a  manner  that  minimizes  the  reentry  of  cadmium  Into 
the  workplace. 

1 926. 1 1 27(k)(5)  Shoveling,  dry  or  wet  sweeping,  and  brushing  may  be  used 
only  where  vacuuming  or  other  methods  that  minimize  the  likelihood  of  cad- 
mium becoming  airborne  have  been  tried  and  found  not  to  be  effective. 

1926.1 127(k)(6)  Compressed  air  shall  not  be  used  to  remove  cadmium 
from  any  surface  unless  the  compressed  air  Is  used  in  conjunction  with 
a  ventilation  system  designed  to  capture  the  dust  cloud  created  by  the 
compressed  air. 

1 926. 1 1 27(k)(7)  Waste,  scrap,  debris,  bags,  containers,  personal  protective 
equipment,  and  clothing  contaminated  with  cadmium  and  consigned  for 
disposal  shall  be  collected  and  disposed  of  in  sealed  impermeable  bags  or 
other  closed.  Impermeable  containers.  These  bags  and  containers  shall  be 
labeled  in  accordance  with  paragraph  (m)(2)  of  this  section. 

1926.1 127(1)  Medical  Surveillance— (1)  General— (i)  Scope— (A)  Currently 
exposed — The  employer  shall  institute  a  medical  surveillance  program  for 
all  employees  who  are  or  may  be  exposed  at  or  above  the  action  level  and 
all  employees  who  perform  the  following  tasks,  operations  or  Jobs:  Electrical 
grounding  with  cadmium  welding;  cutting,  brazing,  burning,  grinding  or 
welding  on  surfaces  that  were  painted  with  cadmium-containing  paints: 
electrical  work  using  cadmium-coated  conduit;  use  of  cadmium  containing 
paints;  cutting  and  welding  cadmium-plated  steel:  brazing  or  welding  with 
cadmium  alloys;  fusing  of  reinforced  steel  by  cadmium  welding:  maintaining 
or  retrofitting  cadmium-coated  equipment:  and.  wrecking  and  demolition 
where  cadmium  is  present.  A  medical  surveillance  program  will  not  be 
required  if  the  employer  demonstrates  that  the  employee: 

1 926. 1 1 2 7(l)(  1  )(i)(A)(  1)  Is  not  currently  exposed  by  the  employer  to  airborne 
concentrations  of  cadmium  at  or  above  the  action  level  on  30  or  more  days 
per  year  (twelve  consecutive  months):  and. 

1926.1 1 27(l)(1  )(0(A)f2J  Is  not  currently  exposed  by  the  employer  in  those 
tasks  on  30  or  more  days  per  year  (twelve  consecutive  months). 

1926.1 127(l)(1)(i)(B)  Previously  exposed — The  employer  shall  also  institute 
a  medical  surveillance  program  for  all  employees  who  might  previously 
have  been  exposed  to  cadmium  by  the  employer  prior  to  the  effective 
date  of  this  standard  in  tasks  specified  under  paragraph  (l)(l)(i)(A)  of  this 
section,  unless  the  employer  demonstrates  that  the  employee  did  not  in 
the  years  prior  to  the  effective  date  of  this  section  work  in  those  tasks  for 
the  employer  with  exposure  to  cadmium  for  an  aggregated  total  of  more 
than  12  months. 

1926.1 1 27(l)(1  )(ii)  To  determine  an  employee's  fitness  for  using  a  respirator, 
the  employer  shall  provide  the  limited  medical  examination  specified  in 
paragraph  (1)(6)  of  this  section. 

1926. 11 27(l)(1  )(iii)  The  employer  shall  assure  that  all  medical  exami- 
nations and  procedures  required  by  this  section  are  performed  by  or 
under  the  supervision  of  a  licensed  physician,  who  has  read  and  is 
familiar  with  the  health  effects  section  of  appendix  A  to  this  section, 
the  regulatory  text  of  this  section,  the  protocol  for  sample  handling  and 
lab  selection  in  appendix  F  to  this  section,  and  the  questionnaire  of  ap- 
pendix D  to  this  section. 

1926.1 127(l)(1  )(tv)  The  employer  shall  provide  the  medical  surveillance  re- 
quired by  this  section,  including  multiple  physician  review  under  paragraph 
(1)(13)  of  this  section  without  cost  to  employees,  and  at  a  time  and  place 
that  is  reasonable  and  convenient  to  employees. 

1 926.1 1 27(l)(1  )(v)  The  employer  shall  assure  that  the  collecting  and  handling 
of  biological  samples  of  cadmium  in  urine  (CdU).  cadmium  in  blood  (CdB). 
and  beta-2  microglobulin  in  urine  (P2-M)  taken  from  employees  under  this 
section  is  done  in  a  manner  that  assures  their  reliability  and  that  analysis 
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of  biological  samples  of  cadmium  in  urine  (CdU).  cadmium  in  blood  (CdB). 
and  beta-2  microglobulin  in  urine  (p2-M)  taken  from  employees  under 
this  section  is  performed  in  laboratories  withdemonstrated  proficiency  to 
perform  the  particular  analysis.  (See  appendix  F  to  this  section.) 

1 926.1 1 27(l)(2)  Initial  Examination,  (i)  For  employees  covered  by  medical 
surveillance  under  paragraph  (l)(l)(i)  of  this  section,  the  employer  shall 
provide  an  initial  medical  examination.  The  examination  shall  be  provided 
to  those  employees  within  30  days  after  initial  assignment  to  a  job  with 
exposure  to  cadmium  or  no  later  than  90  days  after  the  effective  date  of 
this  section,  whichever  date  is  later. 

1 926.1 1 27(l)(2)(ii)  The  initial  medical  examination  shall  include: 

1 926.1 1 27(i)(2)(ii)(A)  A  detailed  medical  and  work  history,  with  emphasis 
on:  Past,  present,  and  anticipated  future  exposure  to  cadmium:  any  his- 
tory of  renal,  cardiovascular,  respiratory,  hematopoietic,  reproductive, 
and/or  musculoskeletal  system  dysfunction;  current  usage  of  medi- 
cation with  potential  nephrotoxic  side-effects:  and  smoking  history  and 
current  status:  and 

1926.1 127(l)(2)(ii)(B)  Biological  monitoring  that  includes  the  fol- 
lowing tests: 

1926.1 127(l)(2)(ii)(B)(f )  Cadmium  in  urine  (CdU).  standardized  to  grams 
of  creatinine  (g/Cr): 

1926.1 127(l)(2)(ii)(B)(2j  Beta-2  microglobulin  in  urine  (P2-M).  standardized 
to  grams  of  creatinine  (g/Cr).  with  pH  specified,  as  described  in  Appendix 
F  to  this  section;  and 

1926.1 127(l)(2)(ii)(B)(3;  Cadmium  in  blood  (CdB).  standardized  to  liters 
of  whole  blood  (lwb). 

1926.1 127(l)(2)(iii)  Recent  Examination:  An  initial  examination  is  not 
required  to  be  provided  if  adequate  records  show  that  the  employee  has 
been  examined  in  accordance  with  the  requirements  of  paragraph  (l)(2)(ii) 
of  this  section  within  the  past  12  months.  In  that  case,  such  records  shall 
be  maintained  as  part  of  the  employee's  medical  record  and  the  prior  exam 
shall  be  treated  as  if  it  were  an  initial  examination  for  the  purposes  of 
paragraphs  (1)(3)  and  (4)  of  this  section. 

1926.1 127(l)(3)  Actions  triggered  by  initial  biological  monitoring,  (i)  If  the 
results  of  the  biological  monitoring  tests  in  the  initial  examination  show 
the  employee's  CdU  level  to  be  at  or  below  3  pg/g  Cr.  p2-M  level  to  be  at 
or  below  300  ug/g  Cr  and  CdB  level  to  be  at  or  below  5  pg/lwb.  then: 

1 926. 1 1 27(l)(3)(i)(A)  For  employees  who  are  subject  to  medical  surveillance 
under  paragraphs  (l)(l)(i)(A)  of  this  section  because  of  current  or  antici- 
pated exposure  to  cadmium,  the  employer  shall  provide  the  minimum 
level  of  periodic  medical  surveillance  in  accordance  with  the  requirements 
in  paragraph  (l)(4)(i)  of  this  section:  and 

1926.1 127(l)(3)(i)(B)  For  employees  who  are  subject  to  medical  surveillance 
under  paragraph  (l)(l)(i)(B)  of  this  section  because  of  prior  but  not  current 
exposure,  the  employer  shall  provide  biological  monitoring  for  CdU.  B2-M. 
and  CdB  one  year  after  the  initial  biological  monitoring  and  then  the  employer 
shall  comply  with  the  requirements  of  paragraph  (l)(4)(vi)  of  this  section. 

1926.1 127(l)(3)(ii)  For  all  employees  who  are  subject  to  medical  surveil- 
lance under  paragraph  (l)(l)(i)  of  this  section,  if  the  results  of  the  initial 
biological  monitoring  tests  show  the  level  of  CdU  to  exceed  3  ug/g  Cr. 
the  level  of  P2-M  to  be  in  excess  of  300  pg/g  Cr.  or  the  level  of  CdB  to  be 
in  excess  of  5  pg/lwb.  the  employer  shall: 

1926.1 127(l)(3)(ii)(A)  Within  two  weeks  after  receipt  of  biological  moni- 
toring results,  reassess  the  employee's  occupational  exposure  to  cadmium 
as  follows: 

1 926.1 127(l)(3)(ii)(A)CJ)  Reassess  the  employee's  work  practices  and 
personal  hygiene; 

1926.1 127(l)(3)(ii)(A)(2)  Reevaluate  the  employee's  respirator  use.  if  any. 
and  the  respirator  program: 

1926.1 127(l)(3)(ii)(A)P;  Review  the  hygiene  facilities: 

1 926.1 1 27(l)(3)(ii)(A)K)  Reevaluate  the  maintenance  and  effectiveness  of 
the  relevant  engineering  controls; 

1926.1 127(l)(3)(ii)(A)(5 )  Assess  the  employee's  smoking  history  and  status: 

1926.1127(l)(3)(ii)(B)  Within  30  days  after  the  exposure  reassessment, 
specified  in  paragraph  (l)(3)(ii)(A)  of  this  section,  take  reasonable  steps  to 
correct  any  deficiencies  found  in  the  reassessment  that  may  be  responsible 
for  the  employee's  excess  exposure  to  cadmium;  and. 


1 926. 1 1 27  (l)(3)(ii)(C)  Within  90  days  after  receipt  of  biological  monitoring 
results,  provide  a  full  medical  examination  to  the  employee  in  accordance 
with  the  requirements  of  paragraph  0)(4)(ii)  of  this  section.  After  completing 
the  medical  examination,  the  examining  physician  shall  determine  in  a 
written  medical  opinion  whether  to  medically  remove  the  employee.  If 
the  physician  determines  that  medical  removal  is  not  necessary,  then 
until  the  employee's  CdU  level  falls  to  or  below  3  pg/g  Cr.  (J2-M  level  falls 
to  or  below  300  pg/g  Cr  and  CdB  level  falls  to  or  below  5  pg/lwb.  the 
employer  shall: 

1 926. 1 1 2 7(l)(3)(i i)(C)f  1  j  Provide  biological  monitoring  in  accordance  with 
paragraph  (l)(2)(ii)(B)  of  this  section  on  a  semiannual  basis:  and 

1926.1 127(l)(3)(ii)(C)f2J  Provide  annual  medical  examinations  in  accor- 
dance with  paragraph  (l)(4)(ii)  of  this  section. 

1926.1 127(l)(3)(iii)  For  all  employees  who  are  subject  to  medical  sur- 
veillance under  paragraph  (l)(l)(i)  of  this  section,  if  the  results  of  the 
initial  biological  monitoring  tests  show  the  level  of  CdU  to  be  in  excess  of 
15  pg/g  Cr.  or  the  level  of  CdB  to  be  in  excess  of  15  pg/lwb.  or  the  level 
of  P2-M  to  be  in  excess  of  1.500  pg/g  Cr.  the  employer  shall  comply  with 
the  requirements  of  paragraphs  (l)(3)(ii)(A)-(B)  of  this  section.  Within  90 
days  after  receipt  of  biological  monitoring  results,  the  employer  shall 
provide  a  full  medical  examination  to  the  employee  in  accordance  with 
the  requirements  of  paragraph  (l)(4)(ii)  of  this  section.  After  completing 
the  medical  examination,  the  examining  physician  shall  determine  in 
a  written  medical  opinion  whether  to  medically  remove  the  employee. 
However,  if  the  initial  biological  monitoring  results  and  the  biological 
monitoring  results  obtained  during  the  medical  examination  both  show 
that:  CdU  exceeds  1 5  pg/g  Cr;  or  CdB  exceeds  15  pg/lwb;  or  P2-M  exceeds 
1500  pg/g  Cr.  and  in  addition  CdU  exceeds  3  pg/g  Cr  or  CdB  exceeds 
5  pg/liter  of  whole  blood,  then  the  physician  shall  medically  remove  the 
employee  from  exposure  to  cadmium  at  or  above  the  action  level.  If  the 
second  set  of  biological  monitoring  results  obtained  during  the  medical 
examination  does  not  show  that  a  mandatory  removal  trigger  level  has 
been  exceeded,  then  the  employee  is  not  required  to  be  removed  by  the 
mandatory  provisions  of  this  paragraph.  If  the  employee  is  not  required 
to  be  removed  by  the  mandatory  provisions  of  this  paragraph  or  by  the 
physician's  determination,  then  until  the  employee's  CdU  level  falls  to  or 
below  3  pg/g  Cr.  p2-M  level  falls  to  or  below  300  pg/g  Cr  and  CdB  level 
falls  to  or  below  5  pg/lwb.  the  employer  shall: 

1926.1 127(l)(3)(iii)(A)  Periodically  reassess  the  employee's  occupational 
exposure  to  cadmium: 

1926.1 127(l)(3)(iii)(B)  Provide  biological  monitoring  in  accordance  with 
paragraph  (l)(2)(ii)(B)  of  this  section  on  a  quarterly  basis:  and 

1926.1 127(l)(3)(iii)(C)  Provide  semiannual  medical  examinations  in  ac- 
cordance with  paragraph  (l)(4)(ii)  of  this  section. 

1926.1 127(l)(3)(iv)  For  all  employees  to  whom  medical  surveillance  is 
provided,  beginning  on  January  1.  1999.  and  in  lieu  of  paragraph  (l)(3)(iii) 
of  this  section,  whenever  the  results  of  initial  biological  monitoring  tests 
show  the  employee's  CdU  level  to  be  in  excess  of  7  pg/g  Cr.  or  p2-M  level  to 
be  in  excess  of  750  pg/g  Cr,  or  CdB  level  to  be  in  excess  of  1 0  pg/lwb.  the 
employer  shall  comply  with  the  requirements  of  paragraphs  (l)(3)(ii)(A)  (B) 
of  this  section.  Within  90  days  after  receipt  of  biological  monitoring  results, 
the  employer  shall  provide  a  full  medical  examination  to  the  employee  in 
accordance  with  the  requirements  of  paragraph  (l)(4)(ii)  of  this  section. 
After  completing  the  medical  examination,  the  examining  physician  shall 
determine  in  a  written  medical  opinion  whether  to  medically  remove  the 
employee.  However,  if  the  initial  biological  monitoring  results  and  the 
biological  monitoring  results  obtained  during  the  medical  examination 
both  show  that:  CdU  exceeds  7  pg/g  Cr;  or  CdB  exceeds  10  pg/lwb;  or 
p2-M  exceeds  750  pg/g  Cr.  and  in  addition  CdU  exceeds  3  pg/g  Cr  or 
CdB  exceeds  5  pg/liter  of  whole  blood,  then  the  physician  shall  medically 
remove  the  employee  from  exposure  to  cadmium  at  or  above  the  action 
level.  If  the  second  set  of  biological  monitoring  results  obtained  during 
the  medical  examination  does  not  show  that  a  mandatory  removal  trigger 
level  has  been  exceeded,  then  the  employee  is  not  required  to  be  removed 
by  the  mandatory  provisions  of  this  paragraph.  If  the  employee  is  not 
required  to  be  removed  by  the  mandatory  provisions  of  this  paragraph 
or  by  the  physician's  determination,  then  until  the  employee's  CdU  level 
falls  to  or  below  3  pg/g  Cr.  p2-M  level  falls  to  or  below  300  pg/g  Cr  and 
CdB  level  falls  to  or  below  5  pg/lwb,  the  employer  shall: 

1926.1127(l)(3)(iv)(A)  Periodically  reassess  the  employee's  occupational 
exposure  to  cadmium; 
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i926.ii27(i)(3)(iv)(B)  Provide  biological  monlti g  In  irdancc  with 

iii  |I)(2)(U)(B)  hi  this  s.  i  ii .1  quarterly  Imsis.  .mil 

1026.1  i27(i)(3)(lv)(C)  Provide  semiannual  medli  al  ex InaUona  In  ai  i  oi 

dance  with  paragraph  [1)1  U(U)  ol  this  section 

1926.1 127(I)(4)  Periodic  medical  surveillance  (i)  Foi  each  employee  who  la 

i  overed  bj  medical  Burvelllance lei  paragraph  (III  I IIUIAI  ol  this 

because  of  current  or  anticipated  exposure  to  cadmium,  the  employe!  shall 

provide  at  least  the  minimum  level  of  pe He  medical  surveillance,  which 

consists  of  periodic  medical  examinations  and  perlodli  blologli  .ii ttoring 

A  periodic  medical  examination  shall  be  provided  within  "in-  veai  after  the 
Initial  examlnaUon  required  by  paragraph  (l)(2)ol  this  section  and  thereaftei 
.ii  least  biennially.  Biological  Mmpiing  shall  in-  provided  .it  least  annually 
ruin  i  .is  pari  ol  a  periodic  medical  examination  or  separately  .is  perlodli 
i  m g 

1926.1  I27(i)(4)(ii)  ili<-  periodic  medical  examination  shall  Includi 
1 926. ll27(l)(4)(ii)(A)  A  detailed  medical  .mil  work  history,  or  update  thereof. 
with  emphasis  on  Past,  present  and  anticipated  future  exposure  to  cadmium; 
smoking  history  and  current  status;  reproductive  history;  i  urn  tit  use  ot 
medications  with  potential  nephrotoxic  side-effects;  any  history  of  renal. 
cardiovascular,  respiratory,  hematopoietic,  and/or  musculoskeletal  system 
dysfuni  don;  and  as  part  of  the  medical  and  work  history,  for  employees  who 
wear  respirators,  questions  3- 1  l  and  25-32  in  appendix  D  to  this  section: 

1926.1 127(l)(4)(ii)(B)  A  complete  physical  examination  with  emphasis  on: 
blood  pressure,  the  respiratory  system,  and  the  urinary  system: 

1926.1 127(l)(4)(ii)(C)  A  14  inch  by  17  inch,  or  a  reasonably  standard  sized 
posterior  anterior  chest  X-ray  (after  the  initial  X-ray.  the  frequency  of  chest 
X  rays  is  to  be  determined  by  the  examining  physician): 

1926.1127(l)(4)(ii)(D)  Pulmonary  function  tests,  including  forced  vital  capac- 
ity [FVQ  and  forced  expiratory  volume  at  1  second  (FEV1); 

1926.1 127(l)(4)(ii)(E)  Biological  monitoring,  as  required  in  paragraph 
(ll(2)(iil(B)  of  this  section: 

1926.1 127(l)(4)(ii)(F)  Blood  analysis,  in  addition  to  the  analysis  required 
under  paragraph  (l)(2](ii)(B)  of  this  section,  including  blood  urea  nitrogen, 
complete  blood  count,  and  serum  creatinine; 

1926.1 127(l)(4)(ii)(G)  Urinalysis,  in  addition  to  the  analysis  required  under 
paragraph  |l](2](ii|(B]  of  this  section,  including  the  determination  of  albumin. 
glucose,  and  total  and  low  molecular  weight  proteins; 

1926.1 127(l)(4)(ii)(H)  For  males  over  40  years  old.  prostate  palpation,  or 
other  at  least  as  effective  diagnostic  test(s).  and: 

1 926.1 1 27(l)(4)(ii)(l)  Any  additional  tests  or  procedures  deemed  appropriate 
by  the  examining  physician. 

1926.1 127(l)(4)(iii)  Periodic  biological  monitoring  shall  be  provided  in  ac- 
cordance with  paragraph  (ll(2)(ii)(B)  of  this  section. 

1926.1 127(l)(4)(iv)  If  the  results  of  periodic  biological  monitoring  or  the 
results  of  biological  monitoring  performed  as  part  of  the  periodic  medical 
examination  show  the  level  of  the  employee's  CdU.  P2-M.  or  CdB  to  be  in 
excess  of  the  levels  specified  in  paragraphs  (l)(3)(ii)  or  (iii)  of  this  section:  or 
beginning  on  January  1 .  1 999.  in  excess  of  the  levels  specified  in  paragraphs 
(l)(3)(ii)  or  (iv).  the  employer  shall  take  the  appropriate  actions  specified  in 
paragraphs  (l](3)(ii)-(iv)  of  this  section,  respectively. 

1926.1 127(l)(4)(v)  For  previously  exposed  employees  under  paragraph 
(l)(l)(i)(B)  of  this  section: 

1926.1 127(l)(4)(v)(A)  If  the  employee's  levels  of  CdU  did  not  exceed  3  pg/g 
Cr.  CdB  did  not  exceed  5  pg/lwb.  and  32-M  did  not  exceed  300  pg/g  Cr 
in  the  initial  biological  monitoring  tests,  and  if  the  results  of  the  followup 
biological  monitoring  required  by  paragraph  (l)(3)(i)(B)  of  this  section  one 
year  after  the  initial  examination  confirm  the  previous  results,  the  employer 
may  discontinue  all  periodic  medical  surveillance  for  that  employee. 

1926.1 127(l)(4)(v)(B)  If  the  initial  biological  monitoring  results  for  CdU. 
CdB.  or  ($2-M  were  in  excess  of  the  levels  specified  in  paragraph  (l)(3)(i) 
of  this  section,  but  subsequent  biological  monitoring  results  required  by 
paragraph  (l)(3)(ii)-(iv)  of  this  section  show  that  the  employee's  CdU  levels 
no  longer  exceed  3  pg/g  Cr.  CdB  levels  no  longer  exceed  5  pg/lwb.  and  P2-M 
levels  no  longer  exceed  300  pg/g  Cr,  the  employer  shall  provide  biological 
monitoring  for  CdU.  CdB.  and  P,-M  one  year  after  these  most  recent  biologi- 
cal monitoring  results.  If  the  results  of  the  followup  biological  monitoring 
specified  in  this  paragraph,  confirm  the  previous  results,  the  employer  may 
discontinue  all  periodic  medical  surveillance  for  that  employee. 


1926.1  i27(t)(4)(v)(C)  Howevi  i  ii  ii,.  results  al  the  follow-up  teats  apecmed 
in  paragraph  D)(4)(v)(AJ  m  mi  ol  iins  s.-i  tion  Indli  ate  that  the  leva]  ot  the 
emplo  these  same  levels,  the  employer  la 

required  to  provide  annual  medical  examinations  In  accordance  with  the 
paragraph  i  Hi  Dim  ol  Has  set  lion  until  the  results  of  biological 
mum;  latently  below  these  levels  oi  thi  examining  physician 

nedlcal  opinion  that  furthei  medical  survelllani  • 
is  nui  required  to  protei  t  the  employee's  health 

1926.1127(l)(4)(vl)  A  routini     Ml  mini  m.  .In  al  •  ■.mnnatlon  Is  not  required 

to  be  provided  in  accordance  with  paragraphs  0)(3)(i)  and  (Hill  of  thla  section 

ii  adequate  medli  al  records  show  thai  the  employee  has  been  examined  In 

lano  with  the  requirements  ol  paragraph  (IK  1  Km  ol  thla  section  within 

i  In  past  12  months.  In  that  ■  I  ords  shall  be  maintained  by  the 

i  mployer  as  pari  ol  the  employee's  medli  al  rei  ord  and  the  next  routine, 

periodic  medical  examlu.it  inn  shall  be  made  available  to  the  employee  within 

two  years  of  the  previous  examination. 

1926.1 1 27(l)(5)  Actions  triggered  by  medical  examinations,  (i)  If  the  results  of 
a  in. dical  examination  carried  out  In  accordance  with  this  section  indicate 
,m\  laboratory  in  'clinical  finding  consistent  with  cadmium  tOOddty  that  does 
not  require  employer  action  under  paragraphs  (l)(2).  (3)  or  (4)  of  this  section, 
the  employer  shall  take  the  following  steps  and  continue  to  take  them  until 
the  physician  determines  that  they  are  no  longer  necessary. 

1926.1 127(l)(5)(i)(A)  Periodically  reassess:  The  employee's  work  practices  and 
personal  hygiene;  the  employee's  respirator  use.  If  any;  the  employee's  smoking 
history  and  status:  the  respiratory  protection  program:  the  hygiene  facilities: 
the  maintenance  and  effectiveness  of  the  relevant  engineering  controls;  and 
take  all  reasonable  steps  to  correct  the  deficiencies  found  in  the  reassessment 
that  may  be  responsible  for  the  employee's  excess  exposure  to  cadmium. 

1926.1 127(l)(5)(i)(B)  Provide  semi-annual  medical  reexaminations  to  eval- 
uate the  abnormal  clinical  sign(s)  of  cadmium  toxicity  until  the  results  are 
normal  or  the  employee  is  medically  removed:  and 

1926.1 127(l)(5)(i)(C)  Where  the  results  of  tests  for  total  proteins  in  urine  are 
abnormal,  provide  a  more  detailed  medical  evaluation  of  the  toxic  effects  of 

cadmium  on  the  employee's  renal  system. 

1 926. 1 1 27(l)(6)  Examination  for  respirator  use.  (i)  To  determine  an  employee's 
fitness  for  respirator  use.  the  employer  shall  provide  a  medical  exami- 
nation that  includes  the  elements  specified  in  paragraph  (l)(6)(i)(A)-(D)  of 
this  section.  This  examination  shall  be  provided  prior  to  the  employee's 
being  assigned  to  a  job  that  requires  the  use  of  a  respirator  or  no  later  than 
90  days  after  this  section  goes  into  effect,  whichever  date  is  later,  to  any 
employee  without  a  medical  examination  within  the  preceding  12  months 
that  satisfies  the  requirements  of  this  paragraph. 

1926.1 1  27(l)(6)(i)(A)  A  detailed  medical  and  work  history,  or  update  thereof, 
with  emphasis  on:  past  exposure  to  cadmium;  smoking  history  and  current 
status;  any  history  of  renal,  cardiovascular,  respiratory,  hematopoietic,  and/ 
or  musculoskeletal  system  dysfunction:  a  description  of  the  job  for  which 
the  respirator  is  required;  and  questions  3-1 1  and  25-32  in  appendix  D: 

1926.1 127(l)(6)(i)(B)  A  blood  pressure  test; 

1 926.1 1 27(l)(6)(i)(C)  Biological  monitoring  of  the  employee's  levels  of  CdU. 
CdB  and  P2-M  in  accordance  with  the  requirements  of  paragraph  (l)(2)(ii)(B) 
of  this  section,  unless  such  results  already  have  been  obtained  within  the 
twelve  months:  and 

1926.1 127(l)(6)(i)(D)  Any  other  test  or  precedure  that  the  examining  phy- 
sician deems  appropriate. 

1 926.1 127(l)(6Mii)  After  reviewing  all  the  information  obtained  from  the  medi- 
cal examination  required  in  paragraph  (l)(6)(i)  of  this  section,  the  physician 
shall  determine  whether  the  employee  is  fit  to  wear  a  respirator. 

1 926. 1 1 27(l)(6)(iii)  Whenever  an  employee  has  exhibited  difficulty  in  breath- 
ing during  a  respirator  fit  test  or  during  use  of  a  respirator,  the  employer, 
as  soon  as  possible,  shall  provide  the  employee  with  a  periodic  medical  ex- 
amination in  accordance  with  paragraph  (l)(4)(ii)  of  this  section  to  determine 
the  employee's  fitness  to  wear  a  respirator. 

1926.1 127(l)(6)(iv)  Where  the  results  of  the  examination  required  under 
paragraphs  (l)(6)(i).  (ii).  or  (iii)  of  this  section  are  abnormal,  medical  limi- 
tation or  prohibition  of  respirator  use  shall  be  considered.  If  the  employee 
is  allowed  to  wear  a  respirator,  the  employee's  ability  to  continue  to  do  so 
shall  be  periodically  evaluated  by  a  physician. 

1 926.1 127(l)(7)  Emergency  Examinations,  (i)  In  addition  to  the  medical  sur- 
veillance required  in  paragraphs  (l)(2)-(6)  of  this  section,  the  employer  shall 
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provide  a  medical  examination  as  soon  as  possible  to  any  employee  who 
may  have  been  acutely  exposed  to  cadmium  because  of  an  emergency. 

1926.1 1 27(l)(7)(ii)  The  examination  shall  include  the  requirements  of  para- 
graph (l)(4)(ii).  of  this  section,  with  emphasis  on  the  respiratory  system. 
other  organ  systems  considered  appropriate  by  the  examining  physician, 
and  symptoms  of  acute  overexposure,  as  identified  in  paragraphs  11(B)(1)- 
(2)  and  IV  of  appendix  A  of  this  section. 

1 926. 1 1 27(l)(8)  Termination  of  employment  examination,  (i)  At  termination 
of  employment,  the  employer  shall  provide  a  medical  examination  in  ac- 
cordance with  paragraph  (l)(4)(ii)  of  this  section,  including  a  chest  X-ray 
where  necessary,  to  any  employee  to  whom  at  any  prior  time  the  employer 
was  required  to  provide  medical  surveillance  under  paragraph  (l)(l)(i)  or 
(l)(7)  of  this  section.  However,  if  the  last  examination  satisfied  the  require- 
ments of  paragraph  (l)(4)(ii)  of  this  section  and  was  less  than  six  months 
prior  to  the  date  of  termination,  no  further  examination  is  required  unless 
otherwise  specified  in  paragraph  (l)(3)  or  (l)(5)  of  this  section; 

1926.1 127(l)(8)(ii)  In  addition,  if  the  employer  has  discontinued  all  periodic 
medical  surveillance  under  paragraph  (l)(4)(v)  of  this  section,  no  termina- 
tion of  employment  medical  examination  is  required. 

1926.1 127(l)(9)  Information  provided  to  the  physician.  The  employer  shall 
provide  the  following  information  to  the  examining  physician: 

1926.1 127(()(9)(i)  A  copy  of  this  standard  and  appendices; 

1926.1 127(l)(9)(ii)  A  description  of  the  affected  employee's  former,  cur- 
rent, and  anticipated  duties  as  they  relate  to  the  employee's  occupational 
exposure  to  cadmium; 

1926.1 127(l)(9)(iii)  The  employee's  former,  current,  and  anticipated  future 
levels  of  occupational  exposure  to  cadmium; 

1926.1127(l)(9)(iv)  A  description  of  any  personal  protective  equipment, 
including  respirators,  used  or  to  be  used  by  the  employee,  including  when 
and  for  how  long  the  employee  has  used  that  equipment;  and 

1 926.1 1 27(l)(9)(v)  Relevant  results  of  previous  biological  monitoring  and 
medical  examinations. 

1 926.1 1 27(l)(1 0)  Physician's  written  medical  opinion,  (i)  The  employer  shall 
promptly  obtain  a  written,  signed  medical  opinion  from  the  examining 
physician  for  each  medical  examination  performed  on  each  employee. 
This  written  opinion  shall  contain: 

1926.1 127(l)(10)(i)(A)  The  physician's  diagnosis  for  the  employee: 

1 926. 1 1 27(l)(1 0)(i)(B)  The  physician's  opinion  as  to  whether  the  employee 
has  any  detected  medical  condition(s)  that  would  place  the  employee  at 
increased  risk  of  materia]  impairment  to  health  from  further  exposure  to 
cadmium,  including  any  indications  of  potential  cadmium  toxicity; 

1 926.1 1 27(l)(1 0)(i)(C)  The  results  of  any  biological  or  other  testing  or  related 
evaluations  that  directly  assess  the  employee's  absorption  of  cadmium; 

1 926.1 127(l)(10)(i)(D)  Any  recommended  removal  from,  or  limitation  on  the 
activities  or  duties  of  the  employee  or  on  the  employee's  use  of  personal 
protective  equipment,  such  as  respirators; 

1926.1 127(l)(10)(i)(E)  A  statement  that  the  physician  has  clearly  and  care- 
fully explained  to  the  employee  the  results  of  the  medical  examination, 
including  all  biological  monitoring  results  and  any  medical  conditions 
related  to  cadmium  exposure  that  require  further  evaluation  or  treatment, 
and  any  limitation  on  the  employee's  diet  or  use  of  medications. 

1926.1 127(l)(10)(ii)  The  employer  shall  promptly  obtain  a  copy  of  the  re- 
sults of  any  biological  monitoring  provided  by  an  employer  to  an  employee 
independently  of  a  medical  examination  under  paragraphs  (1)(2)  and  (l)(4) 
of  this  section,  and,  in  lieu  of  a  written  medical  opinion,  an  explanation 
sheet  explaining  those  results. 

1 926. 1 1 27(l)(1 0)(iii)  The  employer  shall  instruct  the  physician  not  to  reveal 
orally  or  in  the  written  medical  opinion  given  to  the  employer  specific  find- 
ings or  diagnoses  unrelated  to  occupational  exposure  to  cadmium. 

1926.1127(l)(11)  Medical  Removed  Protection  (MRP)—{i)  General.  (A)  The 
employer  shall  temporarily  remove  an  employee  from  work  where  there 
is  excess  exposure  to  cadmium  on  each  occasion  that  medical  removal  is 
required  under  paragraphs  (1)(3),  (1)(4),  or  (1)(6)  of  this  section  and  on  each 
occasion  that  a  physician  determines  in  a  written  medical  opinion  that 
the  employee  should  be  removed  from  such  exposure.  The  physician's 
determination  may  be  based  on  biological  monitoring  results,  inability 
to  wear  a  respirator,  evidence  of  illness,  other  signs  or  symptoms  of 


cadmium-related  dysfunction  or  disease,  or  any  other  reason  deemed 
medically  sufficient  by  the  physician. 

1926.1 127(l)(1 1)(i)(B)  The  employer  shall  medically  remove  an  employee 
in  accordance  with  paragraph  (1)(1 1)  of  this  section  regardless  of  whether 
at  the  time  of  removal  a  job  is  available  into  which  the  removed  employee 
may  be  transferred. 

1926.1 127(l)(1 1)(i)(C)  Whenever  an  employee  is  medically  removed  under 
paragraph  (l)(l  1)  of  this  section,  the  employer  shall  transfer  the  removed 
employee  to  a  job  where  the  exposure  to  cadmium  is  within  the  permissible 
levels  specified  in  that  paragraph  as  soon  as  one  becomes  available. 

1926.1 127(l)(1 1)(i)(D)  For  any  employee  who  is  medically  removed  under 
the  provisions  of  paragraph  (1)(1  l)(i)  of  this  section,  the  employer  shall 
provide  follow-up  medical  examinations  semi-annually  until,  in  a  writ- 
ten medical  opinion,  the  examining  physician  determines  that  either  the 
employee  may  be  returned  to  his/her  former  job  status  or  the  employee 
must  be  permanently  removed  from  excess  cadmium  exposure. 

1 926.1 1 27(0(1 1  )(0(E)  The  employer  may  not  return  an  employee  who  has 
been  medically  removed  for  any  reason  to  his/her  former  job  status  until  a 
physician  determines  in  a  written  medical  opinion  that  continued  medical 
removal  is  no  longer  necessary  to  protect  the  employee's  health. 

1 926. 1 1 27(0(1 1 )(")  Where  an  employee  is  found  unfit  to  wear  a  respirator 
under  paragraph  (l)(6)(ii)  of  this  section,  the  employer  shall  remove  the 
employee  from  work  where  exposure  to  cadmium  is  above  the  PEL. 

1926.1 127(0(1 1)(iii)  Where  removal  is  based  upon  any  reason  other  than 
the  employee's  inability  to  wear  a  respirator,  the  employer  shall  remove 
the  employee  from  work  where  exposure  to  cadmium  is  at  or  above  the 
action  level. 

1926.1 127(0(1 1)(iv)  Except  as  specified  in  paragraph  (1)(1  l)(v)  of  this  section, 
no  employee  who  was  removed  because  his/her  level  of  CdU.  CdB  and/or 
(J  ,-M  exceeded  the  trigger  levels  in  paragraph  (1)(3)  or  (1)(4)  of  this  section 
may  be  returned  to  work  with  exposure  to  cadmium  at  or  above  the  action 
level  until  the  employee's  levels  of  CdU  fall  to  or  below  3  pg/g  Cr.  CdB  fall 
to  or  below  5  pg/lwb,  and  (32-M  fall  to  or  below  300  pg/g  Cr. 

1926.1 127(0(1 1)(v)  However,  when  in  the  examining  physician's  opinion 
continued  exposure  to  cadmium  will  not  pose  an  increased  risk  to  the 
employee's  health  and  there  are  special  circumstances  that  make  con- 
tinued medical  removal  an  inappropriate  remedy,  the  physician  shall 
fully  discuss  these  matters  with  the  employee,  and  then  in  a  written 
determination  may  return  a  worker  to  his/her  former  job  status  despite 
what  would  otherwise  be  unacceptably  high  biological  monitoring  results. 
Thereafter  and  until  such  time  as  the  employee's  biological  monitoring 
results  have  decreased  to  levels  where  he/she  could  have  been  returned 
to  his/her  former  job  status,  the  returned  employee  shall  continue  med- 
ical surveillance  as  if  he/she  were  still  on  medical  removal.  Until  such 
time,  the  employee  is  no  longer  subject  to  mandatory  medical  removal. 
Subsequent  questions  regarding  the  employee's  medical  removal  shall  be 
decided  solely  by  a  final  medical  determination. 

1926.1 1 27(0(1 1)(vi)  Where  an  employer,  although  not  required  by  this  sec- 
tion to  do  so,  removes  an  employee  from  exposure  to  cadmium  or  otherwise 
places  limitations  on  an  employee  due  to  the  effects  of  cadmium  exposure 
on  the  employee's  medical  condition,  the  employer  shall  provide  the  same 
medical  removal  protection  benefits  to  that  employee  under  paragraph 
(l)(12)  of  this  section  as  would  have  been  provided  had  the  removal  been 
required  under  paragraph  (l)(l  1)  of  this  section. 

1 926. 1 1 27(0(1 2)  Medical  removal  protection  benefits,  (i)  The  employer  shall 
provide  medical  removal  protection  benefits  to  an  employee  for  up  to  a 
maximum  of  18  months  each  time,  and  while  the  employee  is  temporarily 
medically  removed  under  paragraph  (1)(1 1)  of  this  section. 

1926.1 127(0(1 2)(ii)  For  purposes  of  this  section,  the  requirement  that 
the  employer  provide  medical  removal  protection  benefits  means  that 
the  employer  shall  maintain  the  total  normal  earnings,  seniority,  and  all 
other  employee  rights  and  benefits  of  the  removed  employee,  including  the 
employee's  right  to  his/her  former  job  status,  as  if  the  employee  had  not 
been  removed  from  the  employee's  job  or  otherwise  medically  limited. 

1926.1 127(0(1 2)(iii)  Where,  after  18  months  on  medical  removal  because 
of  elevated  biological  monitoring  results,  the  employee's  monitoring  re- 
sults have  not  declined  to  a  low  enough  level  to  permit  the  employee  to 
be  returned  to  his/her  former  job  status: 

1 926. 1 1 27(0(1 2)(iii)(A)  The  employer  shall  make  available  to  the  employee 
a  medical  examination  pursuant  to  this  section  in  order  to  obtain  a  final 
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medical  determination  aa  to  (whether  the  employee  may  be  returned  to 

1 1  is/  ini  ii  ii  1 1  ici  |ob  status  01  inn-.!  be  permanent!}  n red  fi Kceaa 

cadmium  exposure  and 

i926.ii27(i)(i2)(iii)(B)  The  employe]  shall  assure  thai  the  Bnal  medical 
iici  ci  ii  in  i.i  i  ion  in.  in  .ins  w  i  h-ii  H -i  the  employee  may  be  returned  to  bls/ho 
formei  |ob  Btatus  and  what  steps,  ii  any,  should  be  taken  to  protect  the 
employee's  health; 

1 926. 1127(I)(12)(I v)  The  employe]  may  condition  the  provision  ol  medical 
removal  protection  benefits  upon  the  employee's  participation  In  medical 
surveillance  provided  In  accordance  with  tins  section 

1926.1127(I)(13)  Multiple  physician  review,  (i)  if  the  employer  selects  the 
n  m  1. 1 1  physician  to  conduct  an]  medical  examination  ca  consultation  pro- 
vlded  in  .in  employee  under  this  section,  the  employee  may  designate  a 
second  physician  to: 

1926.1 1 27(0(1 3)(0(A)  Review  any  findings,  determinations,  or  recommend- 
ations "i  the  Initial  physician;  and 

1926.1 127(l)(13)(i)(B)  Conduct  smli  examinations,  consultations,  and 
laboratory  tests  as  the  second  physician  deems  necessary  to  facilitate 
this  review. 

1926.1 1 27(0(1 3)(li)  The  employer  shall  promptly  notify  an  employee  of  the 
right  to  sick  a  second  medical  opinion  after  each  occasion  that  an  Initial 
physician  provided  by  the  employer  conducts  a  medical  examination  or 
consultation  pursuant  to  this  section.  The  employer  may  condition  its  par- 
ticipation in.  and  payment  for.  multiple  physician  review  upon  the  employee 
doing  the  following  within  fifteen  (151  days  after  receipt  of  this  notice,  or 
receipt  of  the  initial  physician's  written  opinion,  whichever  is  later: 

1926.1 127(l)(13)(il)(A|  Informing  the  employer  that  he  or  she  intends  to 
seek  a  medical  opinion;  and 

1926.1 1 27(l)(1 3)(ii)(B)  Initiating  steps  to  make  an  appointment  with  a 
second  physician. 

1926.11 27(0(1 3)(iii)  If  the  findings,  determinations,  or  recommendations 
of  the  second  physician  differ  from  those  of  the  initial  physician,  then  the 
employer  and  the  employee  shall  assure  that  efforts  are  made  for  the  two 
physicians  to  resolve  any  disagreement. 

1926.1 1 27(l)(1 3)(iv)  If  the  two  physicians  have  been  unable  to  quickly  resolve 
their  disagreement,  then  the  employer  and  the  employee,  through  their 
respective  physicians,  shall  designate  a  third  physician  to: 

1 926. 1 1 27(l)(1 3)(iv)(A)  Review  any  findings,  determinations,  or  recommend- 
ations of  the  other  two  physicians:  and 

1926.11 27(l)(1 3)(iv)(B)  Conduct  such  examinations,  consultations,  labo- 
ratory tests,  and  discussions  with  the  other  two  physicians  as  the  third 
physician  deems  necessary  to  resolve  the  disagreement  among  them. 

1926.1 1 27(0(1 3)(v)  The  employer  shall  act  consistently  with  the  findings, 
determinations,  and  recommendations  of  the  third  physician,  unless  the 
employer  and  the  employee  reach  an  agreement  that  is  consistent  with  the 
recommendations  of  at  least  one  of  the  other  two  physicians. 

1926.1127(0(14)  Alternate  physician  determination.  The  employer  and  an 
employee  or  designated  employee  representative  may  agree  upon  the  use 
of  any  alternate  form  of  physician  determination  in  lieu  of  the  multiple 
physician  review  provided  by  paragraph  (l)(13)  of  this  section,  so  long  as  the 
alternative  is  expeditious  and  at  least  as  protective  of  the  employee. 

1926.1127(0(15)  Information  the  employer  must  provide  the  employee.  (i)The 
employer  shall  provide  a  copy  of  the  physician's  written  medical  opinion  to 
the  examined  employee  within  five  working  days  after  receipt  thereof. 

1926.11 27(0(1 5)(ii)  The  employer  shall  provide  the  employee  with  a  copy 
of  the  employee's  biological  monitoring  results  and  an  explanation  sheet 
explaining  the  results  within  five  working  days  after  receipt  thereof. 

1 926. 1 1 27(l)(1 5)(iii)  Within  30  days  after  a  request  by  an  employee,  the  employer 
shall  provide  the  employee  with  the  information  the  employer  is  required  to 
provide  the  examining  physician  under  paragraph  (1)(9)  of  this  section. 

1926.1 127(0(16)  Reporting.  In  addition  to  other  medical  events  that  are  re- 
quired to  be  reported  on  the  OSHA  Form  No.  200,  the  employer  shall  report 
any  abnormal  condition  or  disorder  caused  by  occupational  exposure  to 
cadmium  associated  with  employment  as  specified  in  Chapter  (V)(E)  of  the 
Reporting  Guidelines  for  Occupational  Injuries  and  Illnesses. 

1926.1 127(m)  Communication  of  cadmium  hazards  to  employees — (1) 

General.  In  communications  concerning  cadmium  hazards,  employers  shall 


comply  with  the  requirements  ol  OSHA's  Hazard  Communication  Standard 

ioi  ih.  ,  onsiiuriii.il  industry,  29  I  1 1<  1936  S9,  m.  hiding  but  no)  limit. -.1 
in  tin-  requirements  corn  ernlng  warning  signs  and  labels,  material  safety 
data  sheeis  (MSDsi.  ami  employee  Information  and  naming  in  addition 
employers  shall  comply  with  the  following  requirements 
1926.1  i27(m)(2)  Warning  sir/ns.  (i)  Warning  signs  shall  be  provided  and 
displayed  In  regulated  anas  in  addition,  warning  si^us  shall  i«-  posted  si 

all  approaches  to  regulated  area:     ,o  that  an  employei  signs 

and  lake  necessary  protective  steps  inline  entering  the  area 

1926.1 127(m)(2)(ii)  Warning  Signs  required  by  paragraph  (m)(2)(!)  ol  this 
section  shall  bear  the  following  Inlormnllon: 

DANGER.  CADMIUM.  CANCER  HAZARD. 
CAN  CAUSE  LUNG  AND  KIDNEY  DISEASE, 

AUTHORIZED  PERSONNEL  ONLY. 
RESPIRATORS  REQUIRED  IN  THIS  AREA 

1926.1 127(m)(2)(iii)  The  employer  shall  assure  that  signs  required  by  this 
paragraph  are  Illuminated,  cleaned,  and  maintained  as  necessary  so  that 
the  legend  is  readily  visible. 

1926.1 127(m)(3)  Warning  labels,  (i)  Shipping  and  storage  containers  con- 
taining cadmium,  cadmium  compounds,  or  cadmium  contaminated  clothing, 
equipment,  waste,  scrap,  or  debris  shall  bear  appropriate  warning  labels, 
as  specified  in  paragraph  (m|(3|(ii)  of  this  section. 

1926.1 127(m)(3)(ii)  The  warning  labels  shall  include  at  least  the  fol- 
lowing information: 

DANGER,  CONTAINS  CADMIUM,  CANCER  HAZARD. 

AVOID  CREATING  DUST, 

CAN  CAUSE  LUNG  AND  KIDNEY  DISEASE 

1926.1 127(m)(3)(iii)  Where  feasible,  installed  cadmium  products  shall  have 
a  visible  label  or  other  indication  that  cadmium  is  present. 

1 926.1 1 27(m)(4)  Employee  information  and  training,  (i)  The  employer  shall 
institute  a  training  program  for  all  employees  who  are  potentially  exposed 
to  cadmium,  assure  employee  participation  in  the  program,  and  maintain 
a  record  of  the  contents  of  such  program. 

1926.1 127(m)(4)(li)  Training  shall  be  provided  prior  to  or  at  the  time  of 
initial  assignment  to  a  job  involving  potential  exposure  to  cadmium  and  at 
least  annually  thereafter. 

1 926.1 127(m)(4)(iii)  The  employer  shall  make  the  training  program  under- 
standable to  the  employee  and  shall  assure  that  each  employee  is  informed 
of  the  following: 

1926.1 127(m)(4)(iii)(A)  The  health  hazards  associated  with  cadmium  ex- 
posure, with  special  attention  to  the  information  incorporated  in  appendix 
A  to  this  section; 

1926.1 127(m)(4)(ili)(B)  The  quantity,  location,  manner  of  use.  release,  and 
storage  of  cadmium  in  the  workplace  and  the  specific  nature  of  operations  that 
could  result  in  exposure  to  cadmium,  especially  exposures  above  the  PEL: 

1926.1 127(m)(4)(iii)(C)  The  engineering  controls  and  work  practices  asso- 
ciated with  the  employee's  job  assignment: 

1926.1 127(m)(4)(iii)(D)  The  measures  employees  can  take  to  protect  them- 
selves from  exposure  to  cadmium,  including  modification  of  such  habits 
as  smoking  and  personal  hygiene,  and  specific  procedures  the  employer 
has  implemented  to  protect  employees  from  exposure  to  cadmium  such  as 
appropriate  work  practices,  emergency  procedures,  and  the  provision  of 
personal  protective  equipment; 

1926.1 127(m)(4)(iii)(E)  The  purpose,  proper  selection,  fitting,  proper  use. 
and  limitations  of  respirators  and  protective  clothing: 

1926.1 127(m)(4)(iii)(F)  The  purpose  and  a  description  of  the  medical  sur- 
veillance program  required  by  paragraph  (1)  of  this  section: 

1926.1 127(m)(4)(iii)(G)  The  contents  of  this  section  and  its  appendices, 

and. 

1 926.1 127(m)(4)(iii)(H)  The  employee's  rights  of  access  to  records  under 

§1926.33(g)(l)and(2). 

1926.1 1 27(m)(4)(iv)  Additional  access  to  information  and  training  program 
and  materials. 

1 926.1 1 27(m)(4)(iv)(A)  The  employer  shall  make  a  copy  of  this  section  and 
its  appendices  readily  available  to  all  affected  employees  and  shall  provide 
a  copy  without  cost  if  requested. 
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1926.1 127(m)(4)(iv)(B)  Upon  request,  the  employer  shall  provide  to  the 
Assistant  Secretary  or  the  Director  all  materials  relating  to  the  employee 
information  and  the  training  program. 

1926.1 127(m)(5)  Multi-employer  workplace.  In  a  multi-employer  work- 
place, an  employer  who  produces,  uses,  or  stores  cadmium  in  a  manner 
that  may  expose  employees  of  other  employers  to  cadmium  shall  notify 
those  employers  of  the  potential  hazard  in  accordance  with  paragraph  (e)  of 
the  hazard  communication  standard  for  construction.  29  CFR  1926.59. 

1 926.1 1 27(n)  Recordkeeping — (1 )  Exposure  monitoring,  (i)  The  employer 
shall  establish  and  keep  an  accurate  record  of  all  air  monitoring  for  cad- 
mium in  the  workplace. 

1926.1 127(n)(1)(ii)  This  record  shall  include  at  least  the  following 
information: 

1 926. 1 1 27(n)(1  )(ii)(A)  The  monitoring  date,  shift,  duration,  air  volume,  and 
results  in  terms  of  an  8-hour  TWA  of  each  sample  taken,  and  if  cadmium 
is  not  detected,  the  detection  level; 

1926.1127(n)(1)(ii)(B)  The  name,  social  security  number,  and  job  classific- 
ation of  all  employees  monitored  and  of  all  other  employees  whose  exposures 
the  monitoring  result  is  intended  to  represent,  including,  where  applicable. 
a  description  of  how  it  was  determined  that  the  employee's  monitoring  result 
could  be  taken  to  represent  other  employee's  exposures; 

1 926. 1 1 27(n)(  1  )(i  i)(C)  A  description  of  the  sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy; 

1 926.1 1 27(n)(1  )(ii)(D)  The  type  of  respiratory  protective  device,  if  any.  worn 
by  the  monitored  employee  and  by  any  other  employee  whose  exposure 
the  monitoring  result  is  intended  to  represent; 

1926.1 127(n)(1)(ii)(E)  A  notation  of  any  other  conditions  that  might  have 
affected  the  monitoring  results. 

1926.1 127(n)(1)(ii)(F)  Any  exposure  monitoring  or  objective  data  that  were 
used  and  the  levels. 

1926.1 127(n)(1)(iii)  The  employer  shall  maintain  this  record  for  at  least 
thirty  (30)  years,  in  accordance  with  §1926.33  of  this  part. 

1926.1 127(n)(1  )(iv)  The  employer  shall  also  provide  a  copy  of  the  results 
of  an  employee's  air  monitoring  prescribed  in  paragraph  (d)  of  this  section 
to  an  industry  trade  association  and  to  the  employee's  union,  if  any.  or.  if 
either  of  such  associations  or  unions  do  not  exist,  to  another  comparable 
organization  that  is  competent  to  maintain  such  records  and  is  reasonably 
accessible  to  employers  and  employees  in  the  industry. 

1926.1127(n)(2)  Objective  data  for  exemption  from  requirement  for  initial 
monitoring,  (i)  For  purposes  of  this  section,  objective  data  are  information 
demonstrating  that  a  particular  product  or  material  containing  cadmium  or  a 
specific  process,  operation,  or  activity  involving  cadmium  cannot  release  dust 
or  fumes  in  concentrations  at  or  above  the  action  level  even  under  the  worst- 
case  release  conditions.  Objective  data  can  be  obtained  from  an  industry- 
wide study  or  from  laboratory  product  test  results  from  manufacturers  of 
cadmium-containing  products  or  materials.  The  data  the  employer  uses  from 
an  industry-wide  survey  must  be  obtained  under  workplace  conditions  closely 
resembling  the  processes,  types  of  material,  control  methods,  work  practices 
and  environmental  conditions  in  the  employer's  current  operations. 

1 926. 1 1 27(n)(2)(ii)  The  employer  shall  maintain  the  record  for  at  least  30 
years  of  the  objective  data  relied  upon. 

1926.1 127(n)(3)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  covered  by  medical 
surveillance  under  paragraph  (l)(l)(i)  of  this  section. 

1926.1 127(n)(3)(ii)  The  record  shall  include  at  least  the  following  infor- 
mation about  the  employee: 

1926.1 127(n)(3)(ii)(A)  Name,  social  security  number,  and  description 
of  duties; 

1926.1 127(n)(3)(ii)(B)  A  copy  of  the  physician's  written  opinions  and  of 
the  explanation  sheets  for  biological  monitoring  results; 

1 926. 1 1 27(n)(3)(ii)(C)  A  copy  of  the  medical  history,  and  the  results  of  any 
physical  examination  and  all  test  results  that  are  required  to  be  provided 
by  this  section,  including  biological  tests.  X-rays,  pulmonary  function 
tests,  etc..  or  that  have  been  obtained  to  further  evaluate  any  condition 
that  might  be  related  to  cadmium  exposure: 

1926.1 127(n)(3)(ii)(D)  The  employee's  medical  symptoms  that  might  be 
related  to  exposure  to  cadmium:  and 
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1 926.1 1 27(n)(3)(ii)(E)  A  copy  of  the  information  provided  to  the  physician 
as  required  by  paragraph  (1)(9)  of  this  section. 

1926.1 127(n)(3)(iii)  The  employer  shall  assure  that  this  record  is  main- 
tained for  the  duration  of  employment  plus  thirty  (30)  years,  in  accordance 
with  §1926.33  of  this  part. 

1 926.1 1 27(n)(3)(iv)  At  the  employee's  request,  the  employer  shall  promptly 
provide  a  copy  of  the  employee's  medical  record,  or  update  as  appropriate, 
to  a  medical  doctor  or  a  union  specified  by  the  employee. 
1926.1 127(n)(4)  Training.  The  employer  shall  certify  that  employees  have 
been  trained  by  preparing  a  certification  record  which  includes  the  identity 
of  the  person  trained,  the  signature  of  the  employer  or  the  person  who 
conducted  the  training,  and  the  date  the  training  was  completed.  The 
certification  records  shall  be  prepared  at  the  completion  of  training  and 
shall  be  maintained  on  file  for  one  ( 1 )  year  beyond  the  date  of  training 
of  that  employee. 

1926.1 127(n)(5)  Availability,  (i)  Except  as  otherwise  provided  for  in  this 
section,  access  to  all  records  required  to  be  maintained  by  paragraphs 
(n)(l)-(4)  of  this  section  shall  be  in  accordance  with  the  provisions  of 
§1926.33  of  this  part. 

1926.1 127(n)(5)(ii)  Within  15  days  after  a  request,  the  employer  shall 
make  an  employee's  medical  records  required  to  be  kept  by  paragraph 
(n)(3)  of  this  section  available  for  examination  and  copying  to  the  subject 
employee,  to  designated  representatives,  to  anyone  having  the  specific 
written  consent  of  the  subject  employee,  and  after  the  employee's  death 
or  incapacitation,  to  the  employee's  family  members. 

1926.1 127(n)(6)  Transfer  of  records.  Whenever  an  employer  ceases  to  do 
business  and  there  is  no  successor  employer  or  designated  organization 
to  receive  and  retain  records  for  the  prescribed  period,  the  employer  shall 
comply  with  the  requirements  concerning  transfer  of  records  set  forth  in 
§  1926.33(h)  of  this  part. 

I 
1 926. 1 1 27(o)  Observation  of  monitoring— <1 )  Employee  observation.  The 
employer  shall  provide  affected  employees  or  their  designated  represent- 
atives an  opportunity  to  observe  any  monitoring  of  employee  exposure 
to  cadmium. 

1926.1 127 (o)(2)  Observation  procedures.  When  observation  of  moni- 
toring requires  entry  into  an  area  where  the  use  of  protective  clothing  or 
equipment  is  required,  the  employer  shall  provide  the  observer  with  that 
clothing  and  equipment  and  shall  assure  that  the  observer  uses  such 
clothing  and  equipment  and  complies  with  all  other  applicable  safety 
and  health  procedures. 

1 926.1 1 27(p)  Dates — (1 )  Effective  date.  This  section  shall  become  effective 
on  December  14.  1992. 

1926.1 127(p)(2)  Start-up  dates.  All  obligations  of  this  section  commence 
on  the  effective  date  except  as  follows: 

1926.1 127(p)(2)(i)  Exposure  monitoring.  Except  for  small  businesses  (nine- 
teen (19)  or  fewer  employees),  initial  monitoring  required  by  paragraph 
(d)(2)  of  this  section  shall  be  completed  as  soon  as  possible  and  in  any 
event  no  later  than  60  days  after  the  effective  date  of  this  standard.  For 
small  businesses,  initial  monitoring  required  by  paragraph  (d)(2)  of  this 
section  shall  be  completed  as  soon  as  possible  and  in  any  event  no  later 
than  120  days  after  the  effective  date  of  this  standard. 

1926.1 127(p)(2)(ii)  The  permissible  exposure  limit  (PEL).  Except  for  small 
businesses,  as  defined  under  paragraph  (p)(2)(i)  of  this  section,  the  employer 
shall  comply  with  the  PEL  established  by  paragraph  (c)  of  this  section  as  soon 
as  possible  and  in  any  event  no  later  than  90  days  after  the  effective  date  of 
this  section.  For  small  businesses,  the  employer  shall  comply  with  the  PEL 
established  by  paragraph  (c)  of  this  section  as  soon  as  possible  and  in  any 
event  no  later  than  150  days  after  the  effective  date  of  this  section. 

1926.1 127(p)(2)(iii)  Regulated  areas.  Except  for  small  businesses,  as  de- 
fined under  paragraph  (p)(2)(i)  of  this  section,  regulated  areas  required  to 
be  established  by  paragraph  (e)  of  this  section  shall  be  set  up  as  soon  as 
possible  after  the  results  of  exposure  monitoring  are  known  and  in  any 
event  no  later  than  90  days  after  the  effective  date  of  this  section.  For 
small  businesses,  regulated  areas  required  to  be  established  by  paragraph 
(e)  of  this  section  shall  be  set  up  as  soon  as  possible  after  the  results  of 
exposure  monitoring  are  known  and  in  any  event  no  later  than  1 50  days 
after  the  effective  date  of  this  section. 

1 926.1 127(p)(2)(iv)  Respiratory  protection.  Except  for  small  businesses, 
as  defined  under  paragraph  (p)(2)(i)  of  this  section,  respiratory  protection 
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required  l>\  paragraph  |gl  <>l  llils  section  shall  lie  provided  .is  m«pii  .is  pos 

Bible  and  in  .my  event  no  lata  than  BO  daya  afta  the  efSn  tarn  data  ol  tins 
■action  i"i  sin. ill  bualneaaee,  respiratory  protection  required  bj  paragraph 
(g)  o|  tins  Bectlon  shall  i»  provided  -is  sunn  aa  possible  and  In  an)  event  no 
lata  iii-iii  150  days  aftei  Ihi  efTecttvi  date  of  this  section, 

1926.1  127(p)(2)(v)   toinpluin,  ■<•  jjrr  «/n  mi     Except    loi    sin. ill   businesses,    .is 

defined  undo  paragraph  [p)(2)(l]  ol  this  section,  written  compliance  pro- 

requlred  by  paragraph  [0(2]  ol  this  sei  don  shall  i»- 1  ompleted  and 

available  .is  soon  .is  poaalble  and  In  any  event  no  lata  than  90  daya  afta 

the  cl'lcctlvc  dale  ol  llils  seellon    I'm  small  businesses,  written  i 'oinpliani  ■  • 

programs  required  by  paragraph  10(21  ol  iins  section  shall  be  completed 

and  available  as  sunn  as  possible  and  In  any  event  no  later  than  180  days 

after  the  effective  dale  ol  this  section. 

1926.1 127(p)(2)(vi)  Methods  of  compliance.  Except  for  small  businesses,  as 
defined  under  paragraph  (p)(2)(i)  of  this  section,  the  engineering  controls 
required  by  paragraph  IDIU  ol  this  section  shall  be  Implemented  as  soon 
as  possible  and  in  any  event  no  later  than  120  days  after  the  effective  date 
of  this  section.  For  small  businesses,  the  engineering  controls  required  by 
paragraph  (01 1 1  of  this  section  shall  be  implemented  as  soon  as  possible 
and  in  any  event  no  later  than  240  days  after  the  effective  date  of  this 
section.  Work  practice  controls  shall  be  implemented  as  soon  as  possible. 
Work  practice  controls  that  are  directly  related  to  engineering  controls  to 
be  Implemented  shall  be  implemented  as  soon  as  possible  after  such  engi- 
neering controls  are  implemented. 

1926.1 1 27(p)(2)(vii)  Hygiene  and  lunchroom  facilities.  Except  for  small  busi- 
nesses, as  defined  under  paragraph  (p)(2)(i)  of  this  section,  handwashing 
facilities,  showers,  change  rooms  and  eating  facilities  required  by  paragraph 
M)  of  this  section,  whether  permanent  or  temporary,  shall  be  provided  as  soon 
as  possible  and  in  any  event  no  later  than  60  days  after  the  effective  date  of 
this  section.  For  small  businesses,  handwashing  facilities,  showers,  change 
rooms  and  eating  facilities  required  by  paragraph  (j)  of  this  section,  whether 
permanent  or  temporary,  shall  be  provided  as  soon  as  possible  and  in  any 
event  no  later  than  120  days  after  the  effective  date  of  this  section. 

1926.1 127(p)(2)(viii)  Employee  information  and  training.  Except  for  small 
businesses,  as  defined  under  paragraph  |p)(2)(i)  of  this  section,  employee 
information  and  training  required  by  paragraph  (m)(4)  of  this  section  shall 
be  aprovided  as  soon  as  possible  and  in  any  event  no  later  than  90  days 
after  the  effective  date  of  this  standard.  For  small  businesses,  employee 
information  and  training  required  by  paragraph  (m)(4)  of  this  section  shall 
be  provided  as  soon  as  possible  and  in  any  event  no  later  than  180  days 
after  the  effective  date  of  this  standard. 

1926.1 127(p)(2)(ix)  Medical  surveillance.  Except  for  small  businesses,  as 
defined  under  paragraph  (p)(2)(i)  of  this  section,  initial  medical  examinations 
required  by  paragraph  (1)  of  this  section  shall  be  provided  as  soon  as  pos- 
sible and  in  any  event  no  later  than  90  days  after  the  effective  date  of  this 
standard.  For  small  businesses,  initial  medical  examinations  required  by 
paragraph  (1)  of  this  section  shall  be  provided  as  soon  as  possible  and  in  any 
event  no  later  than  180  days  after  the  effective  date  of  this  standard. 

1 926. 1 1 2 7(q)  Appendices.  ( 1 )  Appendix  C  to  this  section  is  incorporated  as 
part  of  this  section,  and  compliance  with  its  contents  is  mandatory. 

1926.1 127(q)(2)  Except  where  portions  of  appendices  A.  B.  D.  E.  and  F 
to  this  section  are  expressly  incorporated  in  requirements  of  this  section, 
these  appendices  are  purely  informational  and  are  not  intended  to  create 
any  additional  obligations  not  otherwise  imposed  or  to  detract  from  any 
existing  obligations. 

Appendix  A  to  §1926.1127— 
Substance  Safety  Data  Sheet 

NOTE:  The  requirements  applicable  to  construction  work  under  this  Appendix  A 
are  identical  to  those  set  forth  in  Appendix  A  to  §1910. 1027  of  this  chapter. 

[Appendix  A  to  Section  1910. 1027  is  printed  below— CCH.] 

APPENDIX  A  TO  §1910.1027— 
SUBSTANCE  SAFETY  DATA  SHEET 

CADMIUM 

/.  Substance  Identification 

A.  Substance:  Cadmium. 

B.  8-Hour.  Time-weighted-average.  Permissible  Exposure  Limit  (TWA 
PEL):  1.  TWA  PEL:  Five  micrograms  of  cadmium  per  cubic  meter  of  air 
5  pg/m3.  time-weighted  average  (TWA)  for  an  8-hour  workday. 


I    .  Appeal. Mil  ei  <    .hIiiiIiimi  lllelal       soil.  Mile   whlli'.  malleable,  IllslroUS 

metal  Ol  grayiah  white  powder.  Some  i  admlum  <  ompounda  may  also 
appeal  as  a  brown,  yellow,  or  red  powdery  substance. 

//.  Health  Hazard  Data 

A.  Routes  of  Exposure  Cadmium  can  cauae  local  skin  or  eye  Irritation 

urn  an  affi  1 1  youi  health  ii  you  Inhale  II  oi  it  sou  swallow  it. 

B.  Effects  of  Overexposure. 

i  Short  i  ■•m  i  (acute)  expoeure:  Cadmium  la  much  more  dangerous  by 

ml  ial.it  Ion  I  ban  liv  ingestion.  I  ligh  ■  •\posun-s  to  ■  admlum  that  maybe 
Immediately  dangeroua  to  life  or  health  occur  In  Jobs  where  workers 
handle  large  quantities  of  cadmium  dust  or  fume;  heat  cadmlum-con- 
i  'impounds  or  cadmium-coated  surfaces;  weld  with  cadmium 
solders  or  cut  cadmium-containing  materials  such  as  bolts. 

2.  Severe  exposure  may  occur  before  symptoms  appear.  Early  symp- 
toms may  Include  mild  irritation  of  the  upper  respiratory  tract,  a  sen- 
sation of  constriction  of  the  throat,  a  metallic  taste  and/or  a  cough. 
A  period  of  1-10  hours  may  precede  the  onset  of  rapidly  progressing 
shortness  of  breath,  chest  pain,  and  flu-like  symptoms  with  weakness. 
iever.  headache,  chills,  sweating  and  muscular  pain.  Acute  pulmonary 
edema  usually  develops  within  24  hours  and  reaches  a  maximum  by 
three  days.  If  death  from  asphyxia  does  not  occur,  symptoms  may 
resolve  within  a  week. 

3.  Long-term  (chronic)  exposure.  Repeated  or  long-term  exposure  to  cad- 
mium, even  at  relatively  low  concentrations,  may  result  in  kidney  damage 
and  an  increased  risk  of  cancer  of  the  lung  and  of  the  prostate. 

C.  Emergency  First  Aid  Procedures. 

1 .  Eye  exposure:  Direct  contact  may  cause  redness  or  pain.  Wash  eyes 
immediately  with  large  amounts  of  water,  lifting  the  upper  and  lower 
eyelids.  Get  medical  attention  immediately. 

2.  Skin  exposure:  Direct  contact  may  result  in  irritation.  Remove 
contaminated  clothing  and  shoes  immediately.  Wash  affected  area 
with  soap  or  mild  detergent  and  large  amounts  of  water.  Get  medical 
attention  immediately. 

3.  Ingestion:  Ingestion  may  result  in  vomiting,  abdominal  pain,  nausea, 
diarrhea,  headache  and  sore  throat.  Treatment  for  symptoms  must  be 
administered  by  medical  personnel.  Under  no  circumstances  should 
the  employer  allow  any  person  whom  he  retains,  employs,  supervises 
or  controls  to  engage  in  therapeutic  chelation.  Such  treatment  is  likely 
to  translocate  cadmium  from  pulmonary  or  other  tissue  to  renal  tissue. 
Get  medical  attention  immediately. 

4.  Inhalation:  If  large  amounts  of  cadmium  are  inhaled,  the  exposed  person 
must  be  moved  to  fresh  air  at  once.  If  breathing  has  stopped,  perform 
cardiopulmonary  resuscitation.  Administer  oxygen  if  available.  Keep  the 
affected  person  warm  and  at  rest.  Get  medical  attention  immediately. 

5.  Rescue:  Move  the  affected  person  from  the  hazardous  exposure. 
If  the  exposed  person  has  been  overcome,  attempt  rescue  only  after 
notifying  at  least  one  other  person  of  the  emergency  and  putting  into 
effect  established  emergency  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue  procedures  and  know  the 
location  of  the  emergency  equipment  before  the  need  arises. 

///.  Employee  Information 
A.  Protective  Clothing  and  Equipment. 

1.  Respirators:  You  may  be  required  to  wear  a  respirator  for  non-rou- 
tine activities;  in  emergencies:  while  your  employer  is  in  the  process 
of  reducing  cadmium  exposures  through  engineering  controls;  and 
where  engineering  controls  are  not  feasible.  If  respirators  are  worn  in 
the  future,  they  must  have  a  joint  Mine  Safety  and  Health  Administra- 
tion (MSHA)  and  National  Institute  for  Occupational  Safety  and  Health 
(NIOSH)  label  of  approval.  Cadmium  does  not  have  a  detectable  odor 
except  at  levels  well  above  the  permissible  exposure  limits.  If  you  can 
smell  cadmium  while  wearing  a  respirator,  proceed  immediately  to 
fresh  air.  If  you  experience  difficulty  breathing  while  wearing  a  respi- 
rator, tell  your  employer. 

2.  Protective  Clothing:  You  may  be  required  to  wear  impermeable  cloth- 
ing, gloves,  foot  gear,  a  face  shield,  or  other  appropriate  protective 
clothing  to  prevent  skin  contact  with  cadmium.  Where  protective 
clothing  is  required,  your  employer  must  provide  clean  garments  to 
you  as  necessary  to  assure  that  the  clothing  protects  you  adequately. 
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The  employer  must  replace  or  repair  protective  clothing  that  has 
become  torn  or  otherwise  damaged. 

3.  Eye  Protection:  You  may  be  required  to  wear  splash-proof  or  dust 
resistant  goggles  to  prevent  eye  contact  with  cadmium. 

B.  Employer  Requirements. 

1.  Medical:  If  you  are  exposed  to  cadmium  at  or  above  the  action 
level,  your  employer  is  required  to  provide  a  medical  examination, 
laboratory  tests  and  a  medical  history  according  to  the  medical 
surveillance  provisions  under  paragraph  (1)  of  this  standard.  (See 
summary  chart  and  tables  in  this  appendix  A.)  These  tests  shall  be 
provided  without  cost  to  you.  In  addition,  if  you  are  accidentally 
exposed  to  cadmium  under  conditions  known  or  suspected  to  con- 
stitute toxic  exposure  to  cadmium,  your  employer  is  required  to 
make  special  tests  available  to  you. 

2.  Access  to  Records:  All  medical  records  are  kept  strictly  confidential. 
You  or  your  representative  are  entitled  to  see  the  records  of  mea- 
surements of  your  exposure  to  cadmium.  Your  medical  examination 
records  can  be  furnished  to  your  personal  physician  or  designated 
representative  upon  request  by  you  to  your  employer. 

3.  Observation  of  Monitoring:  Your  employer  is  required  to  perform 
measurements  that  are  representative  of  your  exposure  to  cadmium 
and  you  or  your  designated  representative  are  entitled  to  observe  the 
monitoring  procedure.  You  are  entitled  to  observe  the  steps  taken 
in  the  measurement  procedure,  and  to  record  the  results  obtained. 
When  the  monitoring  procedure  is  taking  place  in  an  area  where  res- 
pirators or  personal  protective  clothing  and  equipment  are  required 
to  be  worn,  you  or  your  representative  must  also  be  provided  with, 
and  must  wear  the  protective  clothing  and  equipment. 

C.  Employee  Requirements — You  will  not  be  able  to  smoke,  eat. 
drink,  chew  gum  or  tobacco,  or  apply  cosmetics  while  working  with 
cadmium  in  regulated  areas.  You  will  also  not  be  able  to  carry  or 
store  tobacco  products,  gum,  food,  drinks  or  cosmetics  in  regulated 
areas  because  these  products  easily  become  contaminated  with  cad- 
mium from  the  workplace  and  can  therefore  create  another  source 
of  unnecessary  cadmium  exposure. 

Some  workers  will  have  to  change  out  of  work  clothes  and  shower 
at  the  end  of  the  day.  as  part  of  their  workday,  in  order  to  wash 
cadmium  from  skin  and  hair.  Handwashing  and  cadmium-free  eat- 
ing facilities  shall  be  provided  by  the  employer  and  proper  hygiene 
should  always  be  performed  before  eating.  It  is  also  recommended 
that  you  do  not  smoke  or  use  tobacco  products,  because  among  other 
things,  they  naturally  contain  cadmium.  For  further  information, 
read  the  labeling  on  such  products. 

IV.  Physician  Information 

A.  Introduction. — The  medical  surveillance  provisions  of  paragraph 
(1)  generally  are  aimed  at  accomplishing  three  main  interrelated 
purposes:  First,  identifying  employees  at  higher  risk  of  adverse 
health  effects  from  excess,  chronic  exposure  to  cadmium:  second, 
preventing  cadmium-induced  disease:  and  third,  detecting  and 
minimizing  existing  cadmium-induced  disease.  The  core  of  medical 
surveitlance  in  this  standard  is  the  early  and  periodic  monitoring 
of  the  employee's  biological  indicators  of:  (a)  Recent  exposure  to 
cadmium:  (b)  cadmium  body  burden:  and  (c)  potential  and  actual 
kidney  damage  associated  with  exposure  to  cadmium. 

The  main  adverse  health  effects  associated  with  cadmium  overex- 
posure are  lung  cancer  and  kidney  dysfunction.  It  is  not  yet  known 
how  to  adequately  biologically  monitor  human  beings  to  specifically 
prevent  cadmium-induced  lung  cancer.  By  contrast,  the  kidney  can 
be  monitored  to  provide  prevention  and  early  detection  of  cadmium- 
induced  kidney  damage.  Since,  for  non-carcinogenic  effects,  the 
kidney  is  considered  the  primary  target  organ  of  chronic  exposure 
to  cadmium,  the  medical  surveillance  provisions  of  this  standard 
effectively  focus  on  cadmium-induced  kidney  disease.  Within  that 
focus,  the  aim.  where  possible,  is  to  prevent  the  onset  of  such 
disease  and.  where  necessary,  to  minimize  such  disease  as  may 
already  exist.  The  by-products  of  successful  prevention  of  kidney 
disease  are  anticipated  to  be  the  reduction  and  prevention  of  other 
cadmium-induced  diseases. 

B.  Health  Effects. — The  major  health  effects  associated  with  cadmium 
overexposure  are  described  below. 


1.  Kidney:  The  most  prevalent  non-malignant  disease  observed 
among  workers  chronically  exposed  to  cadmium  is  kidney  dysfunc- 
tion. Initially,  such  dysfunction  is  manifested  as  proteinuria.  The 
proteinuria  associated  with  cadmium  exposure  is  most  commonly 
characterized  by  excretion  of  low-molecular  weight  proteins  ( 1 5.000 
to  40,000  MW)  accompanied  by  loss  of  electrolytes,  uric  acid,  calcium, 
amino  acids,  and  phosphate.  The  compounds  commonly  excreted 
include:  beta-2-microglobulin  (02-M).  retinol  binding  protein  (RBP). 
immunoglobulin  light  chains,  and  lysozyme.  Excretion  of  low  mo- 
lecular weight  proteins  are  characteristic  of  damage  to  the  proximal 
tubules  of  the  kidney  (Iwao  et  al.  1980). 

It  has  also  been  observed  that  exposure  to  cadmium  may  lead  to 
urinary  excretion  of  high-molecular  weight  proteins  such  as  albumin . 
immunoglobulin  G.  and  glycoproteins  (Ex.  29).  Excretion  of  high- 
molecular  weight  proteins  is  typically  indicative  of  damage  to  the 
glomeruli  of  the  kidney.  Bernard  et  al.  (1979)  suggest  that  damage 
to  the  glomeruli  and  damage  to  the  proximal  tubules  of  the  kidney 
may  both  be  linked  to  cadmium  exposure  but  they  may  occur  inde- 
pendently of  each  other. 

Several  studies  indicate  that  the  onset  of  low-molecular  weight 
proteinuria  is  a  sign  of  irreversible  kidney  damage  (Friberg  et  al. 
1974;  Roels  et  al.  1982:  Piscator  1984:  Elinder  et  al.  1985:  Smith 
e(  al.  1986).  Above  specific  levels  of  (32-M  associated  with  cadmium 
exposure  it  is  unlikely  that  02-M  levels  return  to  normal  even  when 
cadmium  exposure  is  eliminated  by  removal  of  the  individual  from 
the  cadmium  work  environment  (Friberg.  Ex.  29,  1990). 

Some  studies  indicate  that  such  proteinuria  may  be  progressive; 
levels  of  32-M  observed  in  the  urine  increase  with  time  even  after 
cadmium  exposure  has  ceased.  See.  for  example.  Elinder  et  al .  1985. 
Such  observations,  however,  are  not  universal,  and  it  has  been  sug- 
gested that  studies  in  which  proteinuria  has  not  been  observed  to 
progress  may  not  have  tracked  patients  for  a  sufficiently  long  time 
interval  (Jarup.  Ex.  8-661). 

When  cadmium  exposure  continues  after  the  onset  of  proteinuria, 
chronic  nephrotoxicity  may  occur  (Friberg,  Ex.  29).  Uremia  results  from 
the  inability  of  the  glomerulus  to  adequately  filter  blood.  This  leads  to 
severe  disturbance  of  electrolyte  concentrations  and  may  lead  to  various 
clinical  complications  including  kidney  stones  (L- 140-50). 

After  prolonged  exposure  to  cadmium,  glomerular  proteinuria, 
glucosuria.  aminoaciduria,  phosphaturia.  and  hvpercalciuria  may 
develop  (Exs.  8-86.  4-28.  14-18).  Phosphate,  calcium,  glucose,  and 
amino  acids  are  essential  to  life,  and  under  normal  conditions,  their 
excretion  should  be  regulated  by  the  kidney.  Once  low  molecular 
weight  proteinuria  has  developed,  these  elements  dissipate  from 
the  human  body.  Loss  of  glomerular  function  may  also  occur,  man- 
ifested by  decreased  glomerular  filtration  rate  and  increased  serum 
creatinine.  Severe  cadmium-induced  renal  damage  may  eventually 
develop  into  chronic  renal  failure  and  uremia  (Ex.  55). 

Studies  in  which  animals  are  chronically  exposed  to  cadmium  confirm 
the  renal  effects  observed  in  humans  (Friberg  et  al .  1 986) .  Animal  stud- 
ies also  confirm  problems  with  calcium  metabolism  and  related  skeletal 
effects  which  have  been  observed  among  humans  exposed  to  cadmium 
in  addition  to  the  renal  effects.  Other  effects  commonly  reported  in 
chronic  animal  studies  include  anemia,  changes  in  liver  morphology, 
immunosup  pression  and  hypertension.  Some  of  these  effects  may  be 
associated  with  co-factors.  Hypertension,  for  example,  appears  lo  be 
associated  with  diet  as  well  as  cadmium  exposure.  Animals  injected 
with  cadmium  have  also  shown  testicular  necrosis  (Ex.  8-86B). 

2.  Biological  Markers 
It  is  universally  recognized  that  the  best  measures  of  cadmium  ex- 
posures and  its  effects  are  measurements  of  cadmium  in  biological 
fluids,  especially  urine  and  blood.  Of  the  two.  CdU  is  conventionally 
used  to  determine  body  burden  of  cadmium  in  workers  without 
kidney  disease.  CdB  is  conventionally  used  to  monitor  for  recent 
exposure  to  cadmium.  In  addition,  levels  of  CdU  and  CdB  histori- 
cally have  been  used  to  predict  the  percent  of  the  population  likely  to 
develop  kidney  disease  (Thun  et  al.  Ex.  L-140-50;  WHO.  Ex.  8-674; 
ACGIH.  Exs.  8-667,  140-50). 

The  third  biological  parameter  upon  which  OSHA  relies  for  medical 
surveillance  is  Beta-2-microglobulin  in  urine  (02-M).  a  low  molecular 
weight  protein.  Excess  p2-M  has  been  widely  accepted  by  physicians 
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round  when  the  proximal  tubules  can  no  longs  reabsorb 
this  protein  In  a  normal  mannei   rhls  failure  of  the  proximal  tubules  la 

.in  early  stage  of  a  kind  of  kidney  dlaeaae  that  c only  occurs  i ig 

workers  with  excessive  cadmium  exposure  i  ted  In  conjunction  with 
i  .1,1 1,  atlng  abnormal  levels  ofCdUsndCdB.  the 
finding  hi  exi  ess  p  M  •  '"  establish  foi  an  examining  physician  thai 
any  existing  kidney  dlsesse  Is  probably  cadmium  related  (Tra.  6/6/90, 
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sues  confront  the  physicians  in  the  use  of  p,  Mas  a  marker  ol 
kidney  dysfunction  and  material  Impairment  First  there  area  few  other 
causes  ol  elevated  levels  ol  ['■  ,-M  not  related  to  cadmium  exposun 
of  which  tnaj  be  rathet  i  ommon  diseases  and  some  ol  which  are  serious 
diseases  (e.g  .  myeloma  or  transient  flu,  Exs.  29  and  8-086).  These  can 
Ih'  uieiiie.iiiv  evaluated  as  alternative  causes  (Priberg,  Ex.  29).  Also,  there 
are  other  hctors  thai  can  cause  p ,  m  to  degrade  so  thai  low  levels  would 
result  in  walkers  With  tubular  dysfunction.  For  example,  regarding  the 
degradation  ol  |l ,  M.  workers  with  acidic  urine  (pH<6)  might  have  32-M 
levels  thai  are  within  the  "normal"  range  when  in  hd  kidney  dysfunction 
has  occurred  (Ex.  L-140-l)  and  the  low  molecular  weight  proteins  are 
degraded  In  acid  urine.  Thus,  it  is  very  important  that  the  pH  of  urine  be 
measured,  thai  urine  samples  be  buffered  as  necessary  (See  appendix 
F.),  and  that  urine  samples  be  handled  correctly.  I.e..  measure  the  pH  of 
freshly  voided  urine  samples,  then  if  necessary,  buffer  to  pH>6  (or  above 
for  shipping  purposes),  measure  pH  again  and  then,  perhaps,  freeze  the 
sample  lor  storage  and  shipping.  (See  also  appendix  F.)  Second,  there  is 
debate  over  the  pathological  significance  of  proteinuria,  however,  most 
world  experts  believe  that  P2-M  levels  greater  than  300  pg/gCr  are  ab- 
normal (Elinder.  Ex.  55.  Friberg.  Ex.  29).  Such  levels  signify  kidney  dys- 
function that  constitutes  material  impairment  of  health.  Finally,  detection 
of  p2-M  at  low  levels  has  often  been  considered  difficult,  however,  many 
laboratories  have  the  capability  of  detecting  excess  p2-M  using  simple  kits, 
such  as  the  Phadebas  Delphla  test,  that  are  accurate  to  levels  of  100  pg 
p2-M/g  Cr  U  (Ex.  L- 140-1). 

Specific  recommendations  for  ways  to  measure  P2-M  and  proper 
handling  of  urine  samples  to  prevent  degradation  of  p2-M  have  been 
addressed  by  OSHA  in  appendix  F,  in  the  section  on  laboratory  stan- 
dardization. All  biological  samples  must  be  analyzed  in  a  laboratory  that 
is  proficient  In  the  analysis  of  that  particular  analyte.  under  paragraph 
(l)(l)(iv).  (See  appendix  F).  Specifically,  under  paragraph  (l)(l)(iv).  the 
employer  is  to  assure  that  the  collecting  and  handling  of  biological 
samples  of  cadmium  in  urine  (CdU).  cadmium  In  blood  (CdB).  and  beta- 
2  microglobulin  in  urine  (p2-M)  taken  from  employees  is  collected  in  a 
manner  that  assures  reliability.  The  employer  must  also  assure  that 
analysis  of  biological  samples  of  cadmium  in  urine  (CdU),  cadmium 
in  blood  (CdB).  and  beta-2  microglobulin  in  urine  (P2-M)  taken  from 
employees  is  performed  in  laboratories  with  demonstrated  proficiency 
for  that  particular  analyte.  (See  appendix  F.) 

3.  Lung  and  Prostate  Cancer 
The  primary  sites  for  cadmium-associated  cancer  appear  to  be  the 
lung  and  the  prostate  (L-140-50).  Evidence  for  an  association  between 
cancer  and  cadmium  exposure  derives  from  both  epidemiological  stud- 
ies and  animal  experiments.  Mortality  from  prostate  cancer  associated 
with  cadmium  is  slighUy  elevated  in  several  industrial  cohorts,  but 
the  number  of  cases  is  small  and  there  is  not  clear  dose-response 
relationship.  More  substantive  evidence  exists  for  lung  cancer. 

The  major  epidemiological  study  of  lung  cancer  was  conducted  by  Thun 
et  aL.  (Ex.  4-68).  Adequate  data  on  cadmium  exposures  were  available 
to  allow  evaluation  of  dose-response  relationships  between  cadmium 
exposure  and  lung  cancer.  A  statistically  significant  excess  of  lung 
cancer  attributed  to  cadmium  exposure  was  observed  in  this  study 
even  when  confounding  variables  such  as  co-exposure  to  arsenic  and 
smoking  habits  were  taken  into  consideration  (Ex.  L-140-50). 

The  primary  evidence  for  quantifying  a  link  between  lung  cancer  and 
cadmium  exposure  from  animal  studies  derives  from  two  rat  bioassay 
studies;  one  by  Takenaka  et  aL,  (1983).  which  is  a  study  of  cadmium 
chloride  and  a  second  study  by  Oldiges  and  Glaser  (1990)  of  four 
cadmium  compounds. 


Baaed he  above  i  lied  studies,  the  U.S.  Environmental  Protei  Hon 

Ageni  v  (BRA)  ■  laseifled  i  .idinium  .is  "iir   .■  probable  human  i  aj 
einogen.  in  1986  (Ex    i  H    rhe  International  Agency  for  Research 
on  Cancer  (IARC)  In  1987  also  re  ommended  that  cadmium  be  Mated 
as  "2A".  ;i  probable  human  carcinogen  [Ex    i  IS]    rhe  American 
(  onference  "i  Governmental  Induatria)  Hyglenlata  ia<  GfH)  baa 

recentl)  recoi aided  thai  i.iiimiiiin  bx  i  carcinogen, 

1984,  NIOSH  haa  concluded  that  cadmium  Is  possibly  a  bu 

m  lunge 1 1  and  haa  reco ended  tl  be  controlled 

to  the  lowest  level  feasible, 

4.  Non-carcinogenic  Effects 
Ai  ute  pneumonitis  oct  urs  lOto  24  hours  aftei  Initial  ai  ute  inhalation 

ol  high  levels  of  cadmium  fumes  with  symptoms  such  as  lever  and 
i  beat   pain  (Exs.  30.  8-86B).  In  extreme  exposure  cases  pulmonary 

edema  may  develop  and  cause  death  several  days  after  exposure.  LitUc 
actual  exposure  measurement  data  Is  available  on  the  level  of  airborne 
cadmium  exposure  that  causes  such  Immediate  adverse  lung  • 
nonetheless,  It  Is  reasonable  to  believe  a  cadmium  concentration  of 

approximately    1   mg/m  '  over  an  eight   hour  period  Is  "Immediately 

dangerous"  (55  FR  4052.  ANSI:  Ex.  8-86B). 

In  addition  to  acute  lung  effects  and  chronic  renal  effects,  long  term 
exposure  to  cadmium  may  cause  other  severe  effects  on  the  respi- 
ratory system.  Reduced  pulmonary  function  and  chronic  lung  disease 
indicative  of  emphysema  have  been  observed  In  workers  who  have  had 
prolonged  exposure  to  cadmium  dust  or  fumes  (Exs.  4-29.  4-22.  4-42. 
4-50.  4-63).  In  a  study  of  workers  conducted  by  Kazantzls  et  aL.  a  sta- 
tistically significant  excess  of  worker  deaths  due  to  chronic  bronchitis 
was  found,  which  in  his  opinion  was  directly  related  to  high  cadmium 
exposures  of  1  mg/m3  or  more  (Tr.  6/8/90.  pp.  156-157). 

Cadmium  need  not  be  respirable  to  constitute  a  hazard.  Inspirable 
cadmium  particles  that  are  too  large  to  be  respirable  but  small  enough 
to  enter  the  tracheobronchial  region  of  the  lung  can  lead  to  broncho- 
constriction,  chronic  pulmonary  disease,  and  cancer  of  that  portion  of 
the  lung.  All  of  these  diseases  have  been  associated  with  occupational 
exposure  to  cadmium  (Ex.  8-86B).  Particles  that  are  constrained  by 
their  size  to  the  extra-thoracic  regions  of  the  respiratory  system  such 
as  the  nose  and  maxillary  sinuses  can  be  swallowed  through  mucocil- 
iary clearance  and  be  absorbed  into  the  body  (ACGIH.  Ex.  8-692).  The 
impaction  of  these  particles  in  the  upper  airways  can  lead  to  anosmia, 
or  loss  of  sense  of  smell,  which  is  an  early  indication  of  overexposure 
among  workers  exposed  to  heavy  metals.  This  condition  is  commonly 
reported  among  cadmium-exposed  workers  (Ex.  8-86-B). 

C.  Medical  Surveillance 
In  general,  the  main  provisions  of  the  medical  surveillance  section 
of  the  standard,  under  paragraphs  (1)(1)-(17)  of  the  regulatory  text, 
are  as  follows: 

1.  Workers  exposed  above  the  action  level  are  covered: 

2.  Workers  with  intermittent  exposures  are  not  covered: 

3.  Past  workers  who  are  covered  receive  biological  monitoring  for  at 
least  one  year: 

4.  Initial  examinations  include  a  medical  questionnaire  and  biological 
monitoring  of  cadmium  in  blood  (CdB),  cadmium  in  urine  (CdU).  and 
Beta-2-microglobulin  in  urine  (p2-M): 

5.  Biological  monitoring  of  these  three  analytes  is  performed  at  least 
annually:  full  medical  examinations  are  performed  biennially: 

6.  Until  five  years  from  the  effective  date  of  the  standard,  medical 
removal  is  required  when  CdU  is  greater  than  1  5  pg/gram  creatinine 
(g  Cr).  or  CdB  is  greater  than  15  pg/liter  whole  blood  (lwb).  or  p2-M  is 
greater  than  1500  pg/g  Cr.  and  CdB  is  greater  than  5  pg/lwb  or  CdU 
is  greater  than  3  pg/g  Cr: 

7.  Beginning  five  years  after  the  standard  is  in  effect,  medical  removal 
triggers  will  be  reduced: 

8.  Medical  removal  protection  benefits  are  to  be  provided  for  up  to 
18  months; 

9.  Limited  initial  medical  examinations  are  required  for  respirator 
usage: 

10.  Major  provisions  are  fully  described  under  section  (1)  of  the  regu- 
latory text:  they  are  outiined  here  as  follows: 
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A.  Eligibility 

B.  Biological  monitoring 

C.  Actions  triggered  by  levels  of  CdU.  CdB,  and  B2-M 
(See  Summary  Charts  and  Tables  in  Attachment- 1. 

D.  Periodic  medical  surveillance 


Exhibit  number 


Author  and  paper  title 


E.  Actions  triggered  by  periodic  medical  surveillance 

(See  appendix  A  Summary  Chart  and  Tables  in  Attachment- 1 .) 

F.  Respirator  usage 

G.  Emergency  medical  examinations 
H.  Termination  examination 

I.  Information  to  physician 

J.   Physician's  medical  opinion 

K.  Medical  removal  protection 

L.   Medical  removal  protection  benefits 

M.  Multiple  physician  review 

N.  Alternate  physician  re\iew 

0.  Information  employer  gives  to  employee 
P.    Recordkeeping 

Q.  Reporting  on  OSHA  form  200 

I I.  The  above  mentioned  summary  of  the  medical  surveillance  pro- 
visions, the  summary  chart,  and  tables  for  the  actions  triggered  at 
different  levels  of  CdU.  CdB  and  B2-M  (in  appendix  A  Attachment- 1) 
are  included  only  for  the  purpose  of  facilitating  understanding  of  the 
provisions  of  paragraphs  (1)(3)  of  the  final  cadmium  standard.  The 
summary  of  the  provisions,  the  summary  chart,  and  the  tables  do 
not  add  to  or  reduce  the  requirements  in  paragraph  (1)(3). 

D.  Recommendations  to  Physicians 

1.  It  is  strongly  recommended  that  patients  with  tubular  proteinuria 
are  counseled  on:  The  hazards  of  smoking;  avoidance  of  nephrotoxins 
and  certain  prescriptions  and  over-the-counter  medications  that 
may  exacerbate  kidney  symptoms:  how  to  control  diabetes  and/or 
blood  pressure;  proper  hydration,  diet,  and  exercise  (Ex.  19-2).  A  list 
of  prominent  or  common  nephrotoxins  is  attached.  (See  appendix 
AAttachment-2.) 

2.  DO  NOT  CHELATE;  KNOW  WHICH  DRUGS  ARE  NEPHROTOXINS 
OR  ARE  ASSOCIATED  WITH  NEPHRITIS. 

3.  The  gravity  of  cadmium-induced  renal  damage  is  compounded 
by  the  fact  there  is  no  medical  treatment  to  prevent  or  reduce  the 
accumulation  of  cadmium  in  the  kidney  (Ex.  8-619).  Dr.  Friberg.  a 
leading  world  expert  on  cadmium  toxicity,  indicated  in  1992.  that 
there  is  no  form  of  chelating  agent  that  could  be  used  without  sub- 
stantial risk.  He  stated  that  tubular  proteinuria  has  to  be  treated  in 
the  same  way  as  other  kidney  disorders  (Ex.  29). 

4.  After  the  results  of  a  workers'  biological  monitoring  or  medical 
examination  are  received  the  employer  is  required  to  provide  an 
information  sheet  to  the  patient,  briefly  explaining  the  significance 
of  the  results.  (See  Attachment  3  of  this  appendix  A.) 

5.  For  additional  information  the  physician  is  referred  to  the  following 
additional  resources: 

a.  The  physician  can  always  obtain  a  copy  of  the  preamble,  with 
its  full  discussion  of  the  health  effects,  from  OSHA's  Computerized 
Information  System  (OCIS). 

b.  The  Docket  Officer  maintains  a  record  of  the  rulemaking.  The 
Cadmium  Docket  (H-057A).  is  located  at  200  Constitution  Ave.  NW. 
room  N-2625.  Washington,  DC  20210:  telephone:  202-219-7894. 

c.  The  following  articles  and  exhibits  in  particular  from  that 
docket  (H-057A): 


8-447 Lauwerys  el  aL.  Guide  for  physicians.  "Health  Mainte- 
nance of  Workers  Exposed  to  Cadmium."  published  by  the 
Cadmium  Council. 

4-67 Takenaka.  S..  H.  Oldiges.  H.  Konig.  D.  Hochrainer.  G. 

Oberdorster.  "Carcinogenicity  of  Cadmium  Chloride  Aero- 
sols in  Wistar  Rats".  JNCI  70:367-373.  1983.  (32) 

4-68 Thun.  M.J..  T.M.  Schnoor.  A.B.  Smith,  WE.  Halperin. 

R.A.  Lemen.  "Mortality  Among  a  Cohort  of  U.S.  Cadmium 
Production  Workers— An  Update."  JNCI  74(21:325-33. 

1985.  (8) 

4-25 Elinder.  C.G.  KJellstrom.  T..  Hogstedt.  C.  et  al..  "Cancer 

Mortality  of  Cadmium  Workers."  Brit.  J.  Ind.  Med.  42:651- 
655.  1985.  (14) 

4-26 Ellis,  K.J.  et  aL,  "Critical  Concentrations  of  Cadmium  in 

Human  Renal  Cortex:  Dose  Effect  Studies  to  Cadmium 
Smelter  Workers."  J.  Toxicol.  Environ.  Health  7:691-703. 
1981.  (76) 

4-27 Ellis.  K.J..  S.H.  Cohn  and  T.J.  Smith.  "Cadmium  Inha- 
lation Exposure  Estimates:  Their  Significance  with  Re- 
spect to  Kidney  and  Liver  Cadmium  Burden."  J.  Toxicol. 
Environ.  Health  15:173-187,  1985. 

4-28 Falck.  FY..  Jr..  Fine.  L.J..  Smith,  R.G..  McClatchey.  K.D.. 

Annesley.  T..  England.  B..  and  Schork.  A.M.  "Occupa- 
tional Cadmium  Exposure  and  Renal  Status."  Am.  J.  Ind. 
Med.  4:541,  1983.  (64) 

8-86A Friberg.  L...  C.G.  Elinder.  et  al..  "Cadmium  and  Health  a 

Toxicological  and  Epidemiological  Appraisal.  Volume  I, 
Exposure.  Dose,  and  Metabolism."  CRC  Press.  Inc..  Boca 
Raton.  FL.  1986.  (Available  from  the  OSHA  Technical 
Data  Center) 

8-86B Friberg.  L..  C.G.  Elinder.  et  aL.  "Cadmium  and  Health:  A 

Toxicological  and  Epidemiological  Appraisal.  Volume  II. 
Effects  and  Response."  CRC  Press.  Inc..  Boca  Raton.  FL, 

1986.  (Available  from  the  OSHA  Technical  Data  Center) 
L-140-45 Elinder.  C.G.  "Cancer  Mortality  of  Cadmium  Workers". 
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V.  Information  Sheet 
The  information  sheet  (appendix  A  Attachment-3.)  or  an  equally 
explanatory  one  should  be  provided  to  you  after  any  biological  mon- 
itoring results  are  reviewed  by  the  physician,  or  where  applicable, 
after  any  medical  examination. 

ATTACHMENT  1— APPENDIX  A  SUMMARY 
CHART  AND  TABLES  A  AND  B  OF  ACTIONS 
TRIGGERED  BY  BIOLOGICAL  MONITORING 

APPENDIX  A  SUMMARY  CHART:  SECTION  (1)(3) 
MEDICAL  SURVEILLANCE 

Categorizing  Biological  Monitoring  Results 

(A)  Biological  monitoring  results  categories  are  set  forth  in  Appendix 
A  Table  A  for  the  periods  ending  December  31.  1998  and  for  the 
period  beginning  January  1.  1999. 

(B)  The  results  of  the  biological  monitoring  for  the  initial  medical 
exam  and  the  subsequent  exams  shall  determine  an  employee's 
biological  monitoring  result  category. 

Actions  Triggered  by  Biological  Monitoring 

(A) 

(i)  The  actions  triggered  by  biological  monitoring  for  an  employee  are 
set  forth  in  Appendix  A  Table  B. 

(ii)  The  biological  monitoring  results  for  each  employee  under  section 
( 1)(3)  shall  determine  the  actions  required  for  that  employee.  That  is. 
for  any  employee  in  biological  monitoring  category  C.  the  employer 
will  perform  all  of  the  actions  for  which  there  is  an  X  in  column  C 
of  Appendix  A  Table  B. 


400 


Subpart  Z — Toxic  and  Hazardous  Substances 


mi)  An  employee  la  assigned  the  alphabetical  <  being  the  low 

eat)  depending  upon  the  ti   ti  thre  biological  markera. 

Iiv)  Aii  employee  la  aaalgned  category  A  11  monitoring  reaulta  foi  .ill 
three  biological  markera  (all  ■<<  "i  below  the  levela  Indicated  in  the 
table  listed  i"i 

(v)  An  employee  Is  assigned  category  B  If  any  monitoring  reaull  for  any 
..i  Hi.  three  biological  markers  foil  within  the  range  of  levela  Indli  ati  <i 

in  the  table  listed  for  category  B,  providing esull  exceeds  the  levela 

listed  foi  .  ategory  B. 

imI  An  employee  Is  assigned  category)  Ifanj  monitoring  reaull  foi  anj  ol 
the  three  biological  markera  are  above  the  levela  dated  for  category  C. 

(H)  Tlio  usn  oi  Appendix  a  rabies  A  and  B  should  know  thai  these  tables 
are  provided  onh,  to  facilitate  understanding  of  the  relevant  provisions  of 
|)ar.u>r.iph  il)(:si  oi  this  section,  Appendix  A  Tables  A  and  Bare  not  meant 
to  add  to  or  subtract  from  the  requirements  ol  those  provisions. 

APPENDIX  A  TABLE  A— CATEGORIZATION  OF 
BIOLOGICAL  MONITORING  RESULTS 

APPLICABLE  THROUGH  1998  ONLY 


Monitoring  result  categories 

Biological  marker 

A 

B 

C 

Cadmium  in  urine  (CdUl 

£3 

>3and  £15 

>15 

(pg/g  creatinine) 

^-microglobulin  (p,-M) 

==300 

>300  and  a  1 500 

>1500* 

(pg/g  creatinine) 

Cadmium  in  blood  (CdB) 

£5 

>5  and  £  1 5 

>15 

(pg/liter  whole  blood) 

If  an  employee's  (i  ,-M  levels  are  above  1 ,500  pg/g  creatinine,  in  order  (or  mandatory 
medical  removal  to  be  required  (See  Appendix  A  Table  B.),  either  the  employee's 
CdU  level  must  also  be  >3  pg/g  creatinine  or  CdB  level  must  also  be  >5  pg/liter 
whole  blood. 


APPLICABLE  BEGINNING  JANUARY  1,  1999 


Monitoring  result  categories 

Biological  marker 

A 

B 

C 

Cadmium  In  urine  (CdU) 

s3 

>3  and  £7 

>7 

(pg/g  creatinine) 

P2-microglobulin  (p,-M) 

£300 

>300  and  ==750 

>750" 

(pg/g  creatinine) 

Cadmium  in  blood  (CdB) 

£5 

>5and  £10 

>10 

(pg/liter  whole  blood) 

If  an  employee's  p\,-M  levels  are  above  1 ,500  pg/g  creatinine,  in  order  for  mandatory 
medical  removal  to  be  required  {See  Appendix  A  Table  B.),  either  the  employee's 
CdU  level  must  also  be  >3  pg/g  creatinine  or  CdB  level  must  also  be  >5  pg/liter 
whole  blood. 


APPENDIX  A  TABLE  B— ACTIONS  DETERMINED 
BY  BIOLOGICAL  MONITORING 

This  table  presents  the  actions  required  based  on  the  monitoring  result 
in  Appendix  A  Table  A.  Each  item  is  a  separate  requirement  in  citing 
non-compliance.  For  example,  a  medical  examination  within  90  days 
for  an  employee  in  category  B  is  separate  from  the  requirement  to  ad- 
minister a  periodic  medical  examination  for  category  B  employees  on 
an  annual  basis. 


Monitoring  result  category 

Required  actions 

A' 

B' 

c 

1 1)  Blologli 

(a)  Annual 

X 

(hi  Semiannual 

X 

u  terry 

X 

[2)  Medical  examination 

(a)  Biennial 

X 

(hi  Annual 

X 

ic  I  Semiannual 

X 

(d)  Within  B0  days 

X 

X 

(3)  Assess  within  two  weeks: 

(a)  Excess  cadmium  exposure. 

X 

X 

(b)  Work  practices 

X 

X 

■iiiil  hvglene 

X 

X 

(d)  Hesplrator  usage 

X 

X 

(e)  Smoking  history 

X 

X 

(0   1  Ivgiene  facilities 

X 

X 

(g)  Engineering  controls 

X 

X 

ih  Correct  within  30  days 

X 

X 

(i)    Periodically  assess  exposures. 

X 

(4)  Discretionary  medical  removal. 

X 

X 

(5)  Mandatory  medical  removal. 

X2 

For  all  employees  covered  by  medical  surveillance  exclusively  because  ol  exposures 
prior  to  the  effective  date  of  this  standard,  if  they  are  in  Category  A,  the  employer  shall 
follow  the  requirements  of  paragraphs  (1)(3)(i)(B)  and  (1)(4)(v)(A).  If  they  are  in  Category 
B  or  C,  the  employer  shall  follow  the  requirements  of  paragraphs  (1)(4)(v)(B)  -  (C). 
2   See  footnote  Appendix  A  Table  A. 

APPENDIX  A— 

ATTACHMENT  2— LIST  OF  MEDICATIONS 

A  list  of  the  more  common  medications  that  a  physician,  and  the  em- 
ployee, may  wish  to  review  is  likely  to  include  some  of  the  following:  ( 1 ) 
Anticonvulsants:  Paramethadione.  phenytoin.  trimethadone;  (2)  antihy- 
pertensive drugs:  Captopril.  methyldopa;  (3)  antimicrobials:  Aminogly- 
cosides, amphotericin  B.  cephalosporins,  ethambutol:  (4)  antineoplastic 
agents:  Cisplatin.  methotrexate.  mitomycin-C,  nitrosoureas,  radiation: 
(4)  sulfonamide  diuretics:  Acetazolamide.  chlorthalidone,  furosemide. 
thiazides:  (5)  halogenated  alkanes,  hydrocarbons,  and  solvents  that  may 
occur  in  some  settings:  Carbon  tetrachloride,  ethylene  glycol,  toluene: 
iodinated  radiographic  contrast  media;  nonsteroidal  anti-inflammatory 
drugs:  and,  (7)  other  miscellaneous  compounds:  Acetaminophen,  al- 
lopurinol.  amphetamines,  azathioprine.  cimetidine.  cyclosporine. 
lithium,  methoxyflurane,  methysergide,  D-penicillamine.  phenacetin. 
phenendione.  A  list  of  drugs  associated  with  acute  interstitial  nephritis 
includes:  (1)  Antimicrobial  drugs:  Cephalosporins,  chloramphenicol, 
colistin.  erythromycin,  ethambutol.  isoniazid,  para-aminosalicylic 
acid,  penicillins,  polymyxin  B.  rifampin,  sulfonamides,  tetracyclines, 
and  vancomycin:  (2)  other  miscellaneous  drugs:  Allopurinol.  antipyrene. 
azathioprine.  captopril,  cimetidine,  cloflbrate.  methyldopa.  phenindione. 
phenylpropanolamine,  phenytoin,  probenecid,  sulfinpyrazone,  sulfona- 
mid  diuretics,  triamterene:  and.  (3)  metals:  Bismuth,  gold. 

This  list  have  been  derived  from  commonly  available  medical  textbooks 
(e.g.,  Ex.  14-18).  The  list  has  been  included  merely  to  facilitate  the 
physician's,  employer's,  and  employee's  understanding.  The  list  does 
not  represent  an  official  OSHA  opinion  or  policy  regarding  the  use  of 
these  medications  for  particular  employees.  The  use  of  such  medica- 
tions should  be  under  physician  discretion. 
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ATTACHMENT  3— BIOLOGICAL  MONITORING 
AND  MEDICAL  EXAMINATION  RESULTS 

Employee Testing  Date 


Cadmium  In  Urine ug/g  Cr— Normal  Levels:  #3  ug/g  Cr. 

Cadmium  in  Blood pg/lwb — Normal  Levels:  #5  pg/lwb. 

Beta-2-microglobulin  in  Urine l»g/g  Cr — 

Normal  Levels:#300  ug/g  Cr. 

Physical  Examination  Results:  N/A Satisfactory 

Unsatisfactory  (see  physician  again). 

Physician's  Review  of  Pulmonary  Function  Test: 

N/A  Normal  Abnormal  . 


Next  biological  monitoring  or  medical  examination  scheduled  for 


The  biological  monitoring  program  has  been  designed  for  three  main 
purposes:  1)  to  identify  employees  at  risk  of  adverse  health  effects 
from  excess,  chronic  exposure  to  cadmium:  2)  to  prevent  cadmium- 
induced  disease(s);  and  3)  to  detect  and  minimize  existing  cadmium- 
induced  disease(s). 

The  levels  of  cadmium  in  the  urine  and  blood  provide  an  estimate  of 
the  total  amount  of  cadmium  in  the  body.  The  amount  of  a  specific 
protein  in  the  urine  (beta-2-microglobulin)  indicates  changes  in  kid- 
ney function.  All  three  tests  must  be  evaluated  together.  A  single 
mildly  elevated  result  may  not  be  important  if  testing  at  a  later  time 
indicates  that  the  results  are  normal  and  the  workplace  has  been 
evaluated  to  decrease  possible  sources  of  cadmium  exposure.  The 
levels  of  cadmium  or  beta-2-microglobulin  may  change  over  a  period 
of  days  to  months  and  the  time  needed  for  those  changes  to  occur 
is  different  for  each  worker. 

If  the  results  for  biological  monitoring  are  above  specific  "high  levels" 
Icadmium  urine  greater  than  10  micrograms  per  gram  of  creatinine 
(ug/g  Cr).  cadmium  blood  greater  than  10  micrograms  per  liter  of 
whole  blood  (ug/lwb).  or  beta-2-mlcroglobulin  greater  than  1000  mi- 
crograms per  gram  of  creatinine  (ug/g  Cr)|.  the  worker  has  a  much 
greater  chance  of  developing  other  kidney  diseases. 

One  way  to  measure  for  kidney  function  is  by  measuring  beta-2- 
microglobulin  in  the  urine.  Beta-2-microglobulin  is  a  protein  which 
is  normally  found  in  the  blood  as  it  is  being  filtered  in  the  kidney, 
and  the  kidney  reabsorbs  or  returns  almost  all  of  the  beta-2-mi- 
croglobulin  to  the  blood.  A  very  small  amount  (less  than  300  ug/g 
Cr  in  the  urine)  of  beta-2-microglobulin  is  not  reabsorbed  into  the 
blood,  but  is  released  in  the  urine.  If  cadmium  damages  the  kidney, 
the  amount  of  beta-2 -microglobulin  in  the  urine  increases  because 
the  kidney  cells  are  unable  to  reabsorb  the  beta-2-mieroglobulin 
normally.  An  increase  in  the  amount  of  beta-2-microglobulin  in  the 
urine  is  a  very  early  sign  of  kidney  dysfunction.  A  small  increase 
in  beta-2-microglobulin  in  the  urine  will  serve  as  an  early  warn- 
ing sign  that  the  worker  may  be  absorbing  cadmium  from  the  air. 
cigarettes  contaminated  in  the  workplace,  or  eating  in  areas  that 
are  cadmium  contaminated. 

Even  if  cadmium  causes  permanent  changes  in  the  kidney's  ability 
to  reabsorb  beta-2-microglobulin.  and  the  beta-2-microglobulin  is 
above  the  "high  levels",  the  loss  of  kidney  function  may  not  lead 
to  any  serious  health  problems.  Also,  renal  function  naturally 
declines  as  people  age.  The  risk  for  changes  in  kidney  function 
for  workers  who  have  biological  monitoring  results  between  the 
"normal  values"  and  the  "high  levels"  is  not  well  known.  Some 
people  are  more  cadmium-tolerant,  while  others  are  more  cad- 
mium-susceptible. 

For  anyone  with  even  a  slight  increase  of  beta-2-microglobulin. 
cadmium  in  the  urine,  or  cadmium  in  the  blood,  it  is  very  im- 
portant to  protect  the  kidney  from  further  damage.  Kidney  damage 
can  come  from  other  sources  than  excess  cadmium-exposure  so 
it  is  also  recommended  that  if  a  worker's  levels  are  "high"  he/she 
should  receive  counseling  about  drinking  more  water:  avoiding 
cadmium-tainted  tobacco  and  certain  medications  (nephrotoxins. 
acetaminophen):  controlling  diet,  vitamin  intake,  blood  pressure 
and  diabetes;  etc. 


Appendix  B  to  §1926.1127— 

Substance  Technical  Guidelines  for  Cadmium 

NOTE:  The  requirements  applicable  to  construction  work  under  this 
Appendix  B  are  identical  to  those  set  forth  in  Appendix  B  to  §1910. 1027 
of  this  chapter. 

[Appendix  B  to  Section  1910.1027  is  printed  below— CCH.) 

APPENDIX  B  TO  §1910.1027— SUBSTANCE 
TECHNICAL  GUIDELINES  FOR  CADMIUM 

I.  Cadmium  Metal 

A.  Physical  and  Chemical  Data, 

1 .  Substance  Identification. 
Chemical  name:  Cadmium. 
Formula:  Cd. 
Molecular  Weight:  1 12.4. 

Chemical  Abstracts  Service  (CAS)  Registry  No.:  7740-43-9. 
Other  Identifiers:  RETCS  EU9800000;  EPA  D006:  DOT  2570  53. 
Synonyms:  Colloidal  Cadmium:  Kadmium  (German):  CI  77180. 

2.  Physical  data. 

Boding  point:  (760  mm  Hg):  765  °C. 

Melting  point:  32 1  °C. 

Specific  Gravity:  (H20  =  1  @  20  °C):  8.64. 

Solubility:  Insoluble  in  water:  soluble  in  dilute  nitric  acid  and  in 
sulfuric  acid. 

Appearance:  Soft,  blue-white,  malleable,  lustrous  metal  or  grayish- 
white  powder. 

B.  Fire.  Explosion  and  Reactivity  Data. 

1.  Fire. 

Fire  and  Explosion  Hazards:  The  finely  divided  metal  is  pyrophoric. 
that  is  the  dust  is  a  severe  fire  hazard  and  moderate  explosion 
hazard  when  exposed  to  heat  or  flame.  Burning  material  reacts 
violently  with  extinguishing  agents  such  as  water,  foam,  carbon 
dioxide,  and  halons. 

Flashpoint:  Flammable  (dust). 

Extinguishing  media:  Dry  sand,  dry  dolomite,  dry  graphite,  or  so- 
dimum  chloride. 

2.  Reactivity. 

Conditions  contributing  to  instability:  Stable  when  kept  in  sealed 
containers  under  normal  temperatures  and  pressure,  but  dust  may 
ignite  upon  contact  with  air.  Metal  tarnishes  in  moist  air. 

Incompatibilities:  Ammonium  nitrate,  fused:  Reacts  violently  or  ex- 
plosively with  cadmium  dust  below  20  °C.  Hydrozoic  acid:  Violent 
explosion  occurs  after  30  minutes.  Acids:  Reacts  violently,  forms 
hydrogen  gas.  Oxidizing  agents  or  metals:  Strong  reaction  with 
cadmium  dust.  Nitryl  fluoride  at  slightly  elevated  temperature: 
Glowing  or  white  incandescence  occurs.  Selenium:  Reacts  exother- 
mically.  Ammonia:  Corrosive  reaction.  Sulfur  dioxide:  Corrosive 
reaction.  Fire  extinguishing  agents  (water,  foam,  carbon  dioxide, 
and  halons):  Reacts  violently.  Tellurium:  Incandescent  reaction  in 
hydrogen  atmosphere. 

Hazardous  decomposition  products:  The  heated  metal  rapidly  forms 
highly  toxic,  brownish  fumes  of  oxides  of  cadmium. 

C.  Spill.  Leak  and  Disposal  Procedures. 

1 .  Steps  to  be  taken  if  the  materials  is  released  or  spilled.  Do  not  touch 
spilled  material.  Stop  leak  if  you  can  do  it  without  risk.  Do  not  get 
water  inside  container.  For  large  spills,  dike  spill  for  later  disposal. 
Keep  unnecessary  people  away.  Isolate  hazard  area  and  deny  entry. 
The  Superfund  Amendments  and  Reauthorization  Act  of  1986  Section 
304  requires  that  a  release  equal  to  or  greater  than  the  reportable 
quantity  for  this  substance  ( 1  pound)  must  be  immediately  reported  to 
the  local  emergency  planning  committee,  the  state  emergency  response 
commission,  and  the  National  Response  Center  (800)  424-8802:  in 
Washington,  DC  metropolitan  area  (202)  426-2675. 
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a  /'/ii/su  a/  and  ( 'hemtcal  Date. 
i   Substance  Identification 
Chemti  al  name  I  ladmluin  I  >\i<ic 
Formula  I  dO 
Moh  ■  ulai  IM  \ghi    128.4. 

1306-19-0. 
<>i/i.-i  /c/.-nfi/i.Ts;  KTECS  EV 1929500. 
Synonyms:  Kadmu  tlenek  (Polish) 
2.  Physical  data. 

Bolting  point  (760  mm  Hg):  950   C  decomposes. 
Melting  point  1500  °C. 
Specific  Gravity:  III  ,0  =  1  @  20  °C):  7.0. 
Solubility:  Insoluble  In  water:  soluble  In  acids  and  alkallnes. 
Appearance:  Red  or  brown  crystals. 

B.  Fire,  Explosion  and  Reactivity  Data. 

1.  Fire. 

Fire  and  Explosion  Hazards:  Negligible  tire  hazard  when  exposed  to 

lii-.il  or  II. line. 

Rash  point:  Nonflammable. 

Extinguishing  media:  Dry  chemical,  carbon  dioxide,  water  spray 
or  foam. 

2.  Reactivity. 

Conditions  contributing  to  instability:  Stable  under  normal  tempera- 
tures and  pressures. 

Incompatibilities:  Magnesium  may  reduce  Cd02  explosively  on  heating. 

Hazardous  decomposition  products:  Toxic  fumes  of  cadmium. 

C.  Spill  Leak  and  Disposal  Procedures. 

1 .  Steps  to  be  taken  if  tlte  material  is  released  or  spilled.  Do  not  touch 
spilled  material.  Stop  leak  if  you  can  do  it  without  risk.  For  small  spills, 
take  up  with  sand  or  other  absorbent  material  and  place  into  contain- 
ers for  later  disposal.  For  small  dry  spills,  use  a  clean  shovel  to  place 
material  into  clean,  dry  container  and  then  cover.  Move  containers  from 
spill  area.  For  larger  spills,  dike  far  ahead  of  spill  for  later  disposal. 
Keep  unnecessary  people  away.  Isolate  hazard  area  and  deny  entry. 
The  Superfund  Amendments  and  Reauthorization  Act  of  1986  Section 
304  requires  that  a  release  equal  to  or  greater  than  the  reportable 
quantity  for  this  substance  (1  pound)  must  be  immediately  reported  to 
the  local  emergency  planning  committee,  the  state  emergency  response 
commission,  and  the  National  Response  Center  (800)  424-8802:  in 
Washington.  DC  metropolitan  area  (202)  426-2675. 

III.  Cadmium  Sulfide. 

A.  Physical  and  Chemical  Data. 

1 .  Substance  Identification. 
Chemical  name:  Cadmium  sulfide. 
Formula:  CdS. 

Molecular  weight:  144.5. 

CAS  No.  1306-23-6. 

Other  Identifiers:  RTECS  EV3 150000. 

Synonyms:  Aurora  yellow:  Cadmium  Golden  366:  Cadmium  Lemon  Yel- 
low 527:  Cadmium  Orange:  Cadmium  Primrose  819:  Cadmium  Sulphide: 
Cadmium  Yellow:  Cadmium  Yellow  000:  Cadmium  Yellow  Cone.  Deep: 
Cadmium  Yellow  Cone.  Golden:  Cadmium  Yellow  Cone.  Lemon:  Cadmi- 
um Yellow  Cone.  Primrose:  Cadmium  Yellow  Oz.  Dark:  Cadmium  Yellow 
Primrose  47- 1400;  Cadmium  Yellow  10G  Cone:  Cadmium  Yellow  892: 
Cadmopur  Golden  Yellow  N:  Cadmopur  Yellow:  Capsebon:  C.I.  77199; 
C.I.  Pigment  Orange  20:  CI  Pigment  Yellow  37;  Ferro  Lemon  Yellow:  Ferro 
Orange  Yellow;  Ferro  Yellow:  Greenockite:  NCI-C0271 1. 

2.  Physical  data. 


Subpart  Z — Toxic  and  Hazardous  Substances 

Boiling  point  (760  mm.  n<n  subline*  In  N  .  .n  B80  I 

Melting  point  1750  I   [100  atm). 

Specfflt  Gravity  \u.<> 

Solubility:  Slightly  soluble  In  water;  soluble  In  at  Id 

Appearance:  Light  yellow  or  yellow  orange  crvstals. 

ii  /in-.  Explosion  and  Rea  ttvlty  Data 

1.  Fin?. 

I  Expiation  Hazards:  Negliblc  Ore  hazard  when  utpuaud  i" 

heat  "i  n. ■ 

Flash  point  Nonflammable. 

Extinguishing  media:  Dry  chemical,  carbon  dioxide,  water  spray 
or  foam. 

2.  ReacfiWii/. 

( 'andttions  contributing  to  instability:  Generally  non-reactive  under  nor- 
mal conditions.  Reacts  with  acids  to  form  toxic  hydrogen  sulfide  gas. 

Incompatibilities:  Reacts  vigorously  with  iodinemonochloride. 

Hazardous  decomposition  products:  Toxic  fumes  of  cadmium  and 
sulfur  oxides. 

C.  Spill  Leak  and  Disposal  Procedures. 

1 .  Steps  to  be  taken  if  the  material  is  released  or  spilled.  Do  not  touch 
spilled  material.  Stop  leak  if  you  can  do  it  without  risk.  For  small, 
dry  spills,  with  a  clean  shovel  place  material  into  clean,  dry  container 
and  cover.  Move  containers  from  spill  area.  For  larger  spills,  dike  far 
ahead  of  spill  for  later  disposal.  Keep  unnecessary  people  away.  Isolate 
hazard  and  deny  entry. 

IV.  Cadmium  Chloride. 

A.  Physical  and  Chemical  Data. 

1 .  Substance  Identification. 
Chemcail  name:  Cadmium  chloride. 
Formula:  CdCl2. 

Molecular  weight:  183.3. 

CAS  No.  10108-64-2. 

Other  Identifiers:  RTECS  EY0 175000. 

Synonyms:  Caddy;  Cadmium  dichloride;  NA  2570  (DOT):  UI-CAD: 
dichlorocadmium. 

2.  Physical  data. 

Boding  point  (760  mm  Hg):  960  °C. 

Melting  point:  568  °C. 

Specific  Gravity:  (H20  =  1  @  20  °C):  4.05. 

Solubility:  Soluble  in  water  (140  g/ 100  cc);  soluble  In  acetone. 

Appearance:  Small,  white  crystals. 

B.  Fire.  Explosion  and  Reactivity  Data. 

1.  Fire. 

Fire  and  Explosion  Hazards:  Negligible  fire  and  negligible  explosion 
hazard  in  dust  form  when  exposed  to  heat  or  flame. 

Flash  point:  Nonflamable. 

Extinguishing  media:  Dry  chemical,  carbon  dioxide,  water  spray 
or  foam. 

2.  Reactivity. 

Conditions  contributing  to  instability:  Generally  stable  under  normal 
temperatures  and  pressures. 

Incompatibilities:  Bromine  triflouride  rapidly  attacks  cadmium  chloride. 
A  mixture  of  potassium  and  cadmium  chloride  may  produce  a  strong 
explosion  on  impact. 

Hazardous  decomposition  products:  Thermal  ecompostion  may  re- 
lease toxic  fumes  of  hydrogen  chloride,  chloride,  chlorine  or  oxides 
of  cadmium. 

C.  Spill  Leak  and  Disposal  Procedures. 
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1 .  Steps  to  be  taken  if  the  materials  is  released  or  spilled.  Do  not 
touch  spilled  material.  Stop  leak  if  you  can  do  it  without  risk.  For 
small,  dry  spills,  with  a  clean  shovel  place  material  into  clean,  dry 
container  and  cover.  Move  containers  from  spill  area.  For  larger  spills, 
dike  far  ahead  of  spill  for  later  disposal.  Keep  unnecessary  people 
away.  Isolate  hazard  and  deny  entry.  The  Superfund  Amendments 
and  Reauthorization  Act  of  1986  Section  304  requires  that  a  release 
equal  to  or  greater  than  the  reportable  quantity  for  this  substance 
(100  pounds)  must  be  immediately  reported  to  the  local  emergency 
planning  committee,  the  state  emergency  response  commission,  and 
the  National  Response  Center  (800)  424-8802;  in  Washington.  DC 
Metropolitan  area  (202)  426-2675. 

Appendix  C  to  §1926.1 127  [Reserved] 


Appendix  C  to  §1910.1027 — Qualitative  and 
Quantitative  Fit  Testing  Procedures  [Reserved] 

[§1910. 1027,  App.  C.  removed  and  reserved  at  63  FR  1288.  Jan.  8. 
1998.  eff.  Apr.  8,  1998.1 

Appendix  D  to  §1926.1127— 
Occupational  Health  History  Interview 
With  Reference  to  Cadmium  Exposure 

NOTE:  The  requirements  applicable  to  construction  work  under  this  Ap- 
pendix D  are  identical  to  those  set  forth  in  Appendix  D  to  §1910.1027 
of  this  chapter. 

(Appendix  D  to  Section  1910.1027  is  printed  below— CCH.] 

APPENDIX  D  TO  §1910.1027— 
OCCUPATIONAL  HEALTH  HISTORY  INTERVIEW 
WITH  REFERENCE  TO  CADMIUM  EXPOSURE 
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Appendix  E  to  §1926.1 127— 
Cadmium  in  Workplace  Atmospheres 

NOTE:  The  requirements  applicable  to  construction  work  under  this 
Appendix  E  are  identical  to  those  set  forth  in  Appendix  E  to  §1910. 1027 
of  this  chapter. 

[Appendix  E  to  Section  1910. 1027  is  printed  below— CCH.l 

APPENDIX  E  TO  §1910.1027— 

CADMIUM  IN  WORKPLACE  ATMOSPHERES 

Method  Number:  ID- 189 

Matrix:  Air 

OSHA  Permissible  Exposure  Limits:  5  pg/m3  (TWA).  2.5  pg/m3 
(Action  Level  TWA) 

Collection  Procedure:  A  known  volume  of  air  is  drawn  through  a 
37-mm  diameter  filter  cassette  containing  a  0.8-m  mixed  cellulose 
ester  membrane  filter  (MCEF). 

Recommended  Air  Volume:  960  L 

Recommended  Sampling  Rate:  2.0  L/min 

Analytical  Procedure:  Air  filter  samples  are  digested  with  nitric 
acid.  After  digestion,  a  small  amount  of  hydrochloric  acid  is  added. 
The  samples  are  then  diluted  to  volume  with  deionized  water  and 
analyzed  by  either  flame  atomic  absorption  spectroscopy  (AAS)  or 
flameless  atomic  absorption  spectroscopy  using  a  heated  graphite 
furnace  atomizer  (AAS-HGA). 

Detection  Limits: 

Qualitative:  0.2pg/m3  for  a  200  L  sample  by  Flame  AAS.  0.007  pg/m3 
for  a  60  L  sample  by  AAS-HGA 

Quantitative:  0.70  pg/m3  for  a  200  L  sample  by  Flame  AAS. 
0.025  pg/m3  for  a  60  L  sample  by  AAS-HGA 

Precision  and  Accuracy:  (Flame  AAS  Analysis  and  AAS-HGA 

Analysis): 

Validation  Level:  2.5  to  10pg/m3fora400Lairvol,  1.25 to 5.0 pg/m3 
for  a  60  L  air  vol 

CV,  (pooled):  0.010.  0.043 

Analytical  Bias:  +4.0%.  -5.8% 

Overall  Analytical  Error:  ±6.0%.  ±14.2% 

Method  Classification:  Validated 

Date:  June.  1992 

Inorganic  Service  Branch  II.  OSHA  Salt  Lake  Technical  Center.  Salt 
Lake  City.  Utah 

Commercial  manufacturers  and  products  mentioned  in  this  method  are 
for  descriptive  use  only  and  do  not  constitute  endorsements  by  USDOL- 
OSHA.  Similar  products  from  other  sources  can  be  substituted. 

1.  INTRODUCTION 

1.1.  Scope 

This  method  describes  the  collection  of  airborne  elemental  cadmium 
and  cadmium  compounds  on  0.8-pm  mixed  cellulose  ester  membrane 
filters  and  their  subsequent  analysis  by  either  flame  atomic  absorp- 
tion spectroscopy  (AAS)  or  flameless  atomic  absorption  spectroscopy 
using  a  heated  graphite  furnace  atomizer  (AAS-HGA).  It  is  applicable 
for  both  TWA  and  Action  Level  TWA  Permissible  Exposure  Level  (PEL) 
measurements.  The  two  atomic  absorption  analytical  techniques 
included  in  the  method  do  not  differentiate  between  cadmium  fume 
and  cadmium  dust  samples.  They  also  do  not  differentiate  between 
elemental  cadmium  and  its  compounds. 

1 .2.  Principle 

Airborne  elemental  cadmium  and  cadmium  compounds  are  collected 
on  a  0.8-pm  mixed  cellulose  ester  membrane  filter  (MCEF).  The  air 
filter  samples  are  digested  with  concentrated  nitric  acid  to  destroy  the 
organic  matrix  and  dissolve  the  cadmium  analytes.  After  digestion, 
a  small  amount  of  concentrated  hydrochloric  acid  is  added  to  help 
dissolve  other  metals  which  may  be  present.  The  samples  are  diluted 
to  volume  with  deionized  water  and  then  aspirated  into  the  oxidizing 
air/acetylene  flame  of  an  atomic  absorption  spectrophotometer  for 
analysis  of  elemental  cadmium. 


If  the  concentration  of  cadmium  in  a  sample  solution  is  too  low 
for  quantitation  by  this  flame  AAS  analytical  technique,  and  the 
sample  is  to  be  averaged  with  other  samples  for  TWA  calculations, 
aliquots  of  the  sample  and  a  matrix  modifier  are  later  injected  onto 
a  Lvov  platform  in  a  pyrolvtically-coated  graphite  tube  of  a  Zeeman 
atomic  absorption  spectrophotometer/graphite  furnace  assembly 
for  analysis  of  elemental  cadmium.  The  matrix  modifier  is  added 
to  stabilize  the  cadmium  metal  and  minimize  sodium  chloride  as 
an  interference  during  the  high  temperature  charring  step  of  the 
analysis  (5.1..  5.2.). 

1 .3.  History 

Previously,  two  OSHA  sampling  and  analytical  methods  for  cad- 
mium were  used  concurrently  (5.3..  5.4.).  Both  of  these  methods 
also  required  0.8-pm  mixed  cellulose  ester  membrane  niters  for  the 
collection  of  air  samples.  These  cadmium  air  filter  samples  were 
analyzed  by  either  flame  atomic  absorption  spectroscopy  (5.3.)  or 
inductively  coupled  plasma/atomic  emission  spectroscopy  (ICP-AES) 
(5.4.).  Neither  of  these  two  analytical  methods  have  adequate  sensi- 
tivity for  measuring  workplace  exposure  to  airborne  cadmium  at  the 
new  lower  TWA  and  Action  Level  TWA  PEL  levels  when  consecutive 
samples  are  taken  on  one  employee  and  the  sample  results  need  to 
be  averaged  with  other  samples  to  determine  a  single  TWA. 

The  inclusion  of  two  atomic  absorption  analytical  techniques  in  the 
new  sampling  and  analysis  method  for  airborne  cadmium  permits 
quantitation  of  sample  results  over  a  broad  range  of  exposure  levels 
and  sampling  periods.  The  flame  AAS  analytical  technique  included 
in  this  method  is  similar  to  the  previous  procedure  given  in  the 
General  Metals  Method  ID-121  (5.3.)  with  some  modifications.  The 
sensitivity  of  the  AAS-HGA  analytical  technique  included  in  this 
method  is  adequate  to  measure  exposure  levels  at  1/10  the  Action 
Level  TWA.  or  lower,  when  less  than  full-shift  samples  need  to  be 
averaged  together. 

1 .4.  Properties  (5.5.) 
Elemental  cadmium  is  a  silver-white,  blue-tinged,  lustrous  metal 
which  is  easily  cut  with  a  knife.  It  is  slowly  oxidized  by  moist  air 
to  form  cadmium  oxide.  It  is  insoluble  in  water,  but  reacts  readily 
with  dilute  nitric  acid.  Some  of  the  physical  properties  and  other 
descriptive  information  of  elemental  cadmium  are  given  below: 

CAS  No 7440-43-9 

Atomic  Number 48 

Atomic  Symbol Cd 

Atomic  Weight 112.41 

Melting  Point 321  °C 

Boiling  Point 765  °C 

Density 8.65  g/mL  (25  °C) 

The  properties  of  specific  cadmium  compounds  are  described  in 
reference  5.5. 

1 .5.  Method  Performance 

A  synopsis  of  method  performance  is  presented  below.  Further  infor- 
mation can  be  found  in  Section  4. 

1.5.1.  The  qualitative  and  quantitative  detection  limits  for  the  flame 
AAS  analytical  technique  are  0.04  pg  (0.004  pg/mL)  and  0.14  pg 
(0.014  pg/mL)  cadmium,  respectively,  for  a  10  mL  solution  volume. 
These  correspond,  respectively,  to  0.2  pg/m3  and  0.70  pg/m3  for  a 
200  L  air  volume. 

1.5.2.  The  qualitative  and  quantitative  detection  limits  for 
the  AAS-HGA  analytical  technique  are  0.44  ng  (0.044  ng/mL)  and  1.5 
ng  (0. 1 5  ng/mL)  cadmium,  respectively,  for  a  10  mL  solution  volume. 
These  correspond,  respectively,  to  0.007  pg/m3  and  0.025  pg/m3 
for  a  60  L  air  volume. 

1 .5.3.  The  average  recovery  by  the  flame  AAS  analytical  technique  of 
17  spiked  MCEF  samples  containing  cadmium  in  the  range  of  0.5  to 
2.0  times  the  TWA  target  concentration  of  5  pg/m3  (assuming  a  400  L 
air  volume)  was  104.0%  with  a  pooled  coefficient  of  variation  (CV1) 
of  0.010.  The  flame  analytical  technique  exhibited  a  positive  bias  of 
+4.0%  for  the  validated  concentration  range.  The  overall  analytical 
error  (OAE)  for  the  flame  AAS  analytical  technique  was  ±6.0%. 
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1.5.8.  Sensitivity  In  Qame  atomic  absorption  la  defined  .is  the  i  barai 
teristlc  concentration  ol  an  element  required  to  produce  .i  signal  ■ . i  i", 
.ilisiiibaiH c  in  ooi  i  .iIimmIi.iikc  units).  Srnstttvlt)  values  are  ii 

1 1 H -in  by  the  atomic  absorption  spectrophotometer  manul 
and  have  proved  to  be  a  very  valuable  dlagnostli  tool  to  determine  n 
Instrumental  parameters  are  optimized  and  If  the  Instrument  la  perform 
inn  up  in  specification.  The  sensitivity  ol  the  spectrophotometer  used 

illdatlon  ol  the  (lame  AAS  analytical  technique  agreed  with  the 
manufacturer  specifications  (5.6.);  the  2  pg/mL  cadmium  standard  gave 
.hi  .ihsoi  bance  n  150  abs.  units. 

1.5.6.  Sensitivity  In  graphite  furnace  atomic  absorption  is  defined  In 
ti  tins  <ii  the  characteristic  mass,  the  number  ol  picograms  required 
to  give  in  integrated  absorbance  value  of  0.0044  absorbance-second 
[5.7.).  Data  suggests  thai  under  Stabilized  Temperature  Platform 

Furnace  (STPF)  conditions  (see  Section  1.6.2.).  characteristic  mass 
values  are  transferable  between  properly  functioning  Instruments  to 
ui  accural  y  of  about  20%  (5.2.).  The  characteristic  mass  for  STPF 
analysis  of  cadmium  with  Zeeman  background  correction  listed  by  the 
manufacturer  of  the  Instrument  used  In  the  validation  of  the  AAS-HGA 

analytical  technique  was  0.35  pg.  The  experimental  characteristic  mass 
value  observed  during  the  determination  of  the  working  range  and 
detection  limits  of  the  AAS-HGA  analytical  technique  was  0.41  pg. 

1 .6.  Interferences 

1 .6. 1 .  High  concentrations  of  silicate  interfere  in  determining  cadmium 
by  Dame  AAS  (5.6.).  However,  silicates  are  not  significantly  soluble  in 
the  acid  matrix  used  to  prepare  the  samples. 

1 .6.2.  Interferences,  such  as  background  absorption,  are  reduced  to  a 
minimum  in  the  AAS-HGA  analytical  technique  by  taking  full  advantage 
of  the  Stabilized  Temperature  Platform  Furnace  (STPF)  concept.  STPF 
includes  all  of  the  following  parameters  (5.2.): 

a.  Integrated  Absorbance. 

b.  Fast  Instrument  Electronics  and  Sampling  Frequency, 

c.  Background  Correction. 

d.  Maximum  Power  Heating. 

e.  Atomization  off  the  L'vov  platform  in  a  pyrolytically  coated 
graphite  tube. 

f.  Gas  Stop  during  Atomization. 

g.  Use  of  Matrix  Modifiers. 

1 .7.  Toxicology  (5.14.) 
Information  listed  within  this  section  is  synopsis  of  current  knowledge 
of  the  physiological  effects  of  cadmium  and  is  not  intended  to  be  used 
as  the  basis  for  OSHA  policy.  IARC  classifies  cadmium  and  certain  of  its 
compounds  as  Group  2A  carcinogens  (probably  carcinogenic  to  humans). 
Cadmium  fume  is  intensely  irritating  to  the  respiratory  tract.  Workplace 
exposure  to  cadmium  can  cause  both  chronic  and  acute  effects.  Acute 
effects  include  tracheobronchitis,  pneumonitis,  and  pulmonary  edema. 
Chronic  effects  include  anemia,  rhinitis/anosmia,  pulmonary  emphysema, 
proteinuria  and  lung  cancer.  The  primary  target  organs  for  chronic  disease 
are  the  kidneys  (non-carcinogenic)  and  the  lungs  (carcinogenic). 

2.  SAMPLING 

2.1 .  Apparatus 

2.1.1.  Filter  cassette  unit  for  air  sampling:  A  37-mm  diameter  mixed 
cellulose  ester  membrane  filter  with  a  pore  size  of  0.8-pm  contained  in 
a  37-mm  polystyrene  two-  or  three-piece  cassette  filter  holder  (part  no. 
MAWP  037  A0.  Millipore  Corp..  Bedford.  MA).  The  filter  is  supported 
with  a  cellulose  backup  pad.  The  cassette  is  sealed  prior  to  use  with 
a  shrinkable  gel  band. 

2. 1.2.  A  calibrated  personal  sampling  pump  whose  flow  is  determined 
to  an  accuracy  of  ±5%  at  the  recommended  flow  rate  with  the  filter 
cassette  unit  in  line. 


2.2.  Procedure 

ittai  1 1  the  prepared  cassette  to  the  calibrated  sampling  pump 
[the  backup  pad  should  hoc  the  pump)  using  flexible  tubing  Place 
the  sampling  device  mi  tin-  employee  sue  h  thai  air  is  sampled  from 

athlng  zone. 

2.2.2.  Coll©  i  an  samples  at  a  Dow  rate  ol  2.0  L/mln.  ii  the  iiii<-r  does  not 

overloaded,  a  full  shift  (at  leas!  seven  hours]  sample  is  strongly 
recommended  for  TWA  and  Action  Level  'IWA  measurements  with  a 
maximum  air  volume  ol  wkj  L  ii  overloading  oi  curs  collect  <  onsecuttve 
:     1. 1  sampling  periods  i"  i  over  the  lull  workshlft. 

2.2.3.  Replace  the  end  [dugs  Into  the  Bite:  i  assettes  Immediately  after 
sampling.  Record  the  sampling  conditions. 

2.2.4.  Securely  wrap  each  sample  tiller  cassette  end-to-end  with  an 
OSHA  I- in  in  21  sample  seal. 

2.2.5.  Submit  at  least  one  blank  sample  with  each  set  of  air  samples. 
The  blank  sample  should  be  handled  the  same  as  the  other  samples 
except  that  no  air  is  drawn  through  It. 

2.2.6.  Ship  the  samples  to  the  laboratory  for  analysis  as  soon  as  pos- 
sible In  a  suitable  container  designed  to  prevent  damage  In  transit. 

3.  ANALYSIS 

3.1.  Safety  Precautions 

3. 1 . 1 .  Wear  safety  glasses,  protective  clothing  and  gloves  at  all  times. 

3.1.2.  Handle  acid  solutions  with  care.  Handle  all  cadmium  samples 
and  solutions  with  extra  care  (see  Sect.  1.7).  Avoid  their  direct  contact 
with  work  area  surfaces,  eyes,  skin  and  clothes.  Flush  acid  solutions 
which  contact  the  skin  or  eyes  with  copious  amounts  of  water. 

3.1.3.  Perform  all  acid  digcsUons  and  acid  dilutions  in  an  exhaust 
hood  while  wearing  a  face  shield.  To  avoid  exposure  to  acid  vapors, 
do  not  remove  beakers  containing  concentrated  acid  solutions  from 
the  exhaust  hood  until  they  have  returned  to  room  temperature  and 
have  been  diluted  or  emptied. 

3.1.4.  Exercise  care  when  using  laboratory  glassware.  Do  not  use 
chipped  pipets.  volumetric  flasks,  beakers  or  any  glassware  with  sharp 
edges  exposed  in  order  to  avoid  the  possibility  of  cuts  or  abrasions. 

3.1.5.  Never  pipet  by  mouth. 

3.1.6.  Refer  to  the  instrument  instruction  manuals  and  SOPs  (5.8.. 
5.9.)  for  proper  and  safe  operation  of  the  atomic  absorption  spectro- 
photometer, graphite  furnace  atomizer  and  associated  equipment. 

3.1.7.  Because  metallic  elements  and  other  toxic  substances  are  va- 
porized during  AAS  flame  or  graphite  furnace  atomizer  operation,  it 
is  imperative  that  an  exhaust  vent  be  used.  Always  ensure  that  the 
exhaust  system  is  operating  properly  during  instrument  use. 

3.2.  Apparatus  for  Sample  and  Standard  Preparation 

3.2.1.  Hot  plate,  capable  of  reaching  150  °C.  installed  in  an  ex- 
haust hood. 

3.2.2.  Phillips  beakers.  125  ml. 

3.2.3.  Bottles,  narrow-mouth,  polyethylene  or  glass  with  leakproof 
caps:  used  for  storage  of  standards  and  matrix  modifier. 

3.2.4.  Volumetric  flasks,  volumetric  pipets,  beakers  and  other  asso- 
ciated general  laboratory  glassware. 

3.2.5.  Forceps  and  other  associated  general  laboratory  equipment. 

3.3.  Apparatus  for  Flame  AAS  Analysis 
3.3. 1.  Atomic  absorption  spectrophotometer  consisting  of  a(an): 

Nebulizer  and  burner  head 

Pressure  regulating  devices  capable  of  maintaining  constant  oxidant 
and  fuel  pressures 

Optical  system  capable  of  isolating  the  desired  wavelength  of  radiation 
(228.8  nm) 

Adjustable  slit 

Light  measuring  and  amplifying  device 

Display,  strip  chart,  or  computer  interface  for  indicating  the  amount 
of  absorbed  radiation 
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Cadmium  hollow  cathode  lamp  or  electrodeless  discharge  lamp 
(EDL)  and  power  supply 

3.3.2.  Oxidant:  compressed  air,  filtered  to  remove  water,  oil  and 
other  foreign  substances. 

3.3.3.  Fuel:  standard  commercially  available  tanks  of  acetylene  dis- 
solved in  acetone;  tanks  should  be  equipped  with  flash  arresters. 

CAUTION:  Do  not  use  grades  of  acetylene  containing  solvents  other 
than  acetone  because  they  may  damage  the  PVC  tubing  used  in 
some  instruments. 

3.3.4.  Pressure-reducing  valves:  two  gauge,  two-stage  pressure  regu- 
lators to  maintain  fuel  and  oxidant  pressures  somewhat  higher  than 
the  controlled  operating  pressures  of  the  instrument. 

3.3.5.  Exhaust  vent  installed  directly  above  the  spectrophotometer 
burner  head. 

3.4.  Apparatus  for  AAS-HGA  Analysis 

3.4. 1 .  Atomic  absorption  spectrophotometer  consisting  of  a(an): 

Heated  graphite  furnace  atomizer  (HGA)  with  argon  purge  system 

Pressure-regulating  devices  capable  of  maintaining  constant  argon 
purge  pressure 

Optical  system  capable  of  isolating  the  desired  wavelength  of  ra- 
diation (228.8  nm) 

Adjustable  slit 

Light  measuring  and  amplifying  device 

Display,  strip  chart,  or  computer  interface  for  indicating  the  amount 
of  absorbed  radiation  (as  integrated  absorbance,  peak  area) 

Background  corrector:  Zeeman  or  deuterium  arc.  The  Zeeman  back- 
ground corrector  is  recommended 

Cadmium  hollow  cathode  lamp  or  electrodeless  discharge  lamp 
(EDL)  and  power  supply 

Autosampler  capable  of  accurately  injecting  5  to  20  uL  sample  ali- 
quots  onto  the  L'vov  Platform  in  a  graphite  tube 

3.4.2.  Pyrolytically  coated  graphite  tubes  containing  solid,  pyrolytlc 
Lvov  platforms. 

3.4.3.  Polyethylene  sample  cups.  2.0  to  2.5  ml.  for  use  with  the 
autosampler. 

3.4.4.  Inert  purge  gas  for  graphite  furnace  atomizer:  compressed 
gas  cylinder  of  purified  argon. 

3.4.5.  Two  gauge,  two-stage  pressure  regulator  for  the  argon  gas 
cylinder. 

3.4.6.  Cooling  water  supply  for  graphite  furnace  atomizer. 

3.4.7.  Exhaust  vent  installed  directly  above  the  graphite  furnace 
atomizer. 

3.5.  Reagents 

All  reagents  should  be  ACS  analytical  reagent  grade  or  better. 

3.5.1.  Deionized  water  with  a  specific  conductance  of  less  than 
10  uS. 

3.5.2.  Concentrated  nitric  acid.  HN03. 

3.5.3.  Concentrated  hydrochloric  acid.  HC1. 

3.5.4.  Ammonium  phosphate,  monobasic.  NH4  H2  P04. 

3.5.5.  Magnesium  nitrate.  Mg(N03)(N03)2*6H20. 

3.5.6.  Diluting  solution  (4%  HN03.  0.4%  HC1):  Add  40  mL  HNOa  and 
4  mL  HC1  carefully  to  approximately  500  mL  deionized  water  and 
dilute  to  1  L  with  deionized  water. 

3.5.7.  Cadmium  standard  stock  solution.  1,000  ug/mL:  Use  a  com- 
mercially available  certified  1.000  ug/mL  cadmium  standard  or. 
alternatively,  dissolve  1.0000  g  of  cadmium  metal  in  a  minimum 
volume  of  1: 1  HC1  and  dilute  to  1  L  with  4%  HN03.  Observe  expira- 
tion dates  of  commercial  standards.  Properly  dispose  of  commercial 
standards  with  no  expiration  dates  or  prepared  standards  one  year 
after  their  receipt  or  preparation  date. 

3.5.8.  Matrix  modifier  for  AAS-HGA  analysis:  Dissolve  1 .0  g  NH4  Hj  P04 
and  0. 15  g  Mg(N03)2*6H2  O  in  approximately  200  mL  deionized  water. 
Add  1  mL  HNO,  and  dilute  to  500  mL  with  deionized  water. 
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3.5.9.  Nitric  Acid,  1:1  HN03/DI  H2  O  mixture:  Carefully  add  a  mea- 
sured volume  of  concentrated  HN03  to  an  equal  volume  of  DI  H20. 

3.5. 10.  Nitric  acid.  10%  v/v:  Carefully  add  100  mL  of  concentrated 
HN03  to  500  mL  of  DI  H20  and  dilute  to  1  L. 

3.6.  Glassware  Preparation 

3.6. 1 .  Clean  Phillips  beakers  by  refluxing  with  1:1  nitric  acid  on  a 
hot  plate  in  a  fume  hood.  Thoroughly  rinse  with  deionized  water  and 
invert  the  beakers  to  allow  them  to  drain  dry. 

3.6.2.  Rinse  volumetric  flasks  and  all  other  glassware  with  10%  nitric 
acid  and  deionized  water  prior  to  use. 

3.7.  Standard  Preparation  for  Flame  AAS  Analysis 

3.7.1.  Dilute  stock  solutions:  Prepare  1.  5.  10  and  100  ug/mL 
cadmium  standard  stock  solutions  by  making  appropriate  serial 
dilutions  of  1.000  ug/mL  cadmium  standard  stock  solution  with 
the  diluting  solution  described  in  Section  3.5.6. 

3.7.2.  Working  standards:  Prepare  cadmium  working  standards 
in  the  range  of  0.02  to  2.0  ug/mL  by  making  appropriate  serial 
dilutions  of  the  dilute  stock  solutions  with  the  same  diluting  solu- 
tion. A  suggested  method  of  preparation  of  the  working  standards 
is  given  below. 


Working 
standard  (jjg/mL) 

Std  solution 
(ug/mL) 

Aliquot 

(m/mL) 

Final  vol. 
(mL) 

0.02  

1 
5 

10 

10 

10 

100 

100 

10 
5 
5 

10 

25 
5 

10 

500 

0.05  

500 

0.1  

500 

0.2  

500 

0.5  

500 

1  

500 

2  

500 

Store  the  working  standards  in  500-mL.  narrow-mouth  polyethylene 
or  glass  bottles  with  leak  proof  caps.  Prepare  every  twelve  months. 

3.8.  Standard  Preparation  for  AAS-HGA  Analysis 

3.8.1.  Dilute  stock  solutions:  Prepare  10,  100  and 
1.000  ng/mL  cadmium  standard  stock  solutions  by  making  ap- 
propriate ten-fold  serial  dilutions  of  the  1,000  ug/mL  cadmium 
standard  stock  solution  with  the  diluting  solution  described  in 
Section  3.5.6. 

3.8.2.  Working  standards:  Prepare  cadmium  working  standards  in 
the  range  of  0.2  to  20  ng/mL  by  making  appropriate  serial  dilu- 
tions of  the  dilute  stock  solutions  with  the  same  diluting  solution. 
A  suggested  method  of  preparation  of  the  working  standards  is 
given  below. 


Working  standard 
(ng/mL) 

Std  solution 
(ng/mL) 

Aliquot 
(mL) 

Final  vol. 
(mL) 

0.2  

10 

10 

10 

100 

100 

100 

1.000 

2 
5 

10 
2 
5 

10 
2 

100 

0.5  

100 

1  

100 

2  

5  

10  

20  

100 
100 
100 
100 

Store  the  working  standards  in  narrow-mouth  polyethylene  or  glass 
bottles  with  leakproof  caps.  Prepare  monthly. 

3.9.  Sample  Preparation 

3.9. 1 .  Carefully  transfer  each  sample  filter  with  forceps  from  its  filter 
cassette  unit  to  a  clean,  separate  125-mL  Phillips  beaker  along  with 
any  loose  dust  found  in  the  cassette.  Label  each  Phillips  beaker  with 
the  appropriate  sample  number. 

3.9.2.  Digest  the  sample  by  adding  5  mL  of  concentrated  nitric  acid 
(HN03)  to  each  Phillips  beaker  containing  an  air  filter  sample.  Place 
the  Phillips  beakers  on  a  hot  plate  in  an  exhaust  hood  and  heat  the 
samples  until  approximately  0.5  mL  remains.  The  sample  solution 
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Subpart  Z — Toxic  and  Hazardous  Substances 


.1.  h  Phillips  beakei  should  be ■  i  teai   n  II  la  no)  i  lew 

apli  uiiii i  Ik  i  portion  of  concentrated  nlU1<  add 

Jter  completing  the  HN03  digestion  and  cooling  the  •ample* 

add  K '  pi  [2  drops)  of  concentrated  HI  I  to  each  all  ■ pie  solution 

.iiui  then  swirl  tin-  contents  Carefully  add  about  B  mL  ol  detonlzed 
watei  by  pouring  11  down  the  Inside  ol  eai  h  beakei 

}uantltativel)  transfei  eat  1 led  .iii  sample  solution  from 

each  Phillips  beakei  to  a  clean  10-mLvoh :trlc  flask   Dtlul 

n.isk  in  volume  with  detonlzed  water  and  mix  well 

3.10.  Flame  AAS  Analysis 
Analyze  .ill  ol  the  all  samples  foi  theh  <  .hIihIuih  content  by  flame 
atomic  absorption  spectroscopy  [AAS]  according  to  the  Instructions 
given  below. 

:i  111.  i .  Sci  up  i  in-  .in  11  mi  absorption  spectrophotometer  foi  the  air/ 
acetylene  flame  anaJyala  ol  1  ladmium  according  to  the  SOP  (5.8.)  or 
the  manufacturer's  operational  Instructions.  For  the  source  lamp,  use 
the  cadmium  hollow  cathode  or  electrodeless  discharge  lamp  operated 
at  the  manufacturer's  rec ended  rating  lor  continuous  operation. 

Allow  the  lamp  to  warm  up  10  to  20  mln  or  until  the  energy  output 
Stabilizes.  Optimize  conditions  such  as  lamp  position,  burner  head 
alignment  fuel  mil  oxidant  How  rates,  etc.  See  the  SOP  or  speellli 
Instrument  manuals  for  details.  Instrumental  parameters  for  the  Per- 
kin-Elmer  Model  603  used  in  the  validation  Ol  this  method  are  given 
in  Attachment   1. 

3.10.2.  Aspirate  and  measure  the  absorbance  of  a  standard  solution 
of  cadmium.  The  standard  concentration  should  be  within  the  linear 
range.  For  the  Instrumentation  used  in  the  validation  of  this  method  a 
2  pg/mL  cadmium  standard  gives  a  net  absorbance  reading  of  about 
0.350  abs.  units  (sec  Section  1.5.5.)  when  the  instrument  and  the 
source  lamp  are  performing  to  manufacturer  specifications. 

3. 10.3.  To  Increase  instrument  response,  scale  expand  the  absorbance 
reading  of  the  aspirated  2  pg/mL  working  standard  approximately  lour 
times.  Increase  the  integration  time  to  at  least  3  seconds  to  reduce 
signal  noise. 

3.10.4.  Autozero  the  instrument  while  aspirating  a  deionized  water 
blank.  Monitor  the  variation  in  the  baseline  absorbance  reading  (base- 
line noise)  for  a  few  minutes  to  insure  that  the  instrument,  source  lamp 
and  associated  equipment  are  in  good  operating  condition. 

3.10.5.  Aspirate  the  working  standards  and  samples  directly  into  the 
flame  and  record  their  absorbance  readings.  Aspirate  the  deionized 
water  blank  immediately  after  every  standard  or  sample  to  correct  for 
and  monitor  any  baseline  drift  and  noise.  Record  the  baseline  absor- 
bance reading  of  each  deionized  water  blank.  Label  each  standard  and 
sample  reading  and  its  accompanying  baseline  reading. 

3.10.6.  It  is  recommended  that  the  entire  series  of  working  stan- 
dards be  analyzed  at  the  beginning  and  end  of  the  analysis  of  a  set  of 
samples  to  establish  a  concentration-response  curve,  ensure  that  the 
standard  readings  agree  with  each  other  and  are  reproducible.  Also, 
analyze  a  working  standard  after  every  five  or  six  samples  to  monitor 
the  performance  of  the  spectrophotometer.  Standard  readings  should 
agree  within  ±  1 0  to  1 5%  of  the  readings  obtained  at  the  beginning  of 
the  analysis. 

3. 10.7.  Bracket  the  sample  readings  with  standards  during  the  anal- 
ysis. If  the  absorbance  reading  of  a  sample  is  above  the  absorbance 
reading  of  the  highest  working  standard,  dilute  the  sample  with  di- 
luting solution  and  reanalyze.  Use  the  appropriate  dilution  factor  in 
the  calculations. 

3.10.8.  Repeat  the  analysis  of  approximately  10%  of  the  samples  for 
a  check  of  precision. 

3. 10.9.  If  possible,  analyze  quality  control  samples  from  an  independent 
source  as  a  check  on  analytical  recovery  and  precision. 

3. 10. 10.  Record  the  final  instrument  settings  at  the  end  of  the  analysis. 
Date  and  label  the  output. 

3.11.  AAS-HGA  Analysis 
Initially  analyze  all  of  the  air  samples  for  their  cadmium  content  by 
flame  atomic  absorption  spectroscopy  (AAS)  according  to  the  instruc- 
tions given  in  Section  3. 10.  If  the  concentration  of  cadmium  in  a  sample 
solution  is  less  than  three  times  the  quantitative  detection  limit  |0.04 


1 114/ 1 1  ii   [40  ng/mL]  foi  the  Instrumentation  used  in  the  validation] 

anil  the  sample  tesiilts  .11.  •  .1  with  other    samples  lor 

TWA  i  ale  ulatlons,  proceed  with  the  aas  i  i<  .a  analysis  ol  the  sample 

as  clesi  llbed  below 

3  iii  Set  up  the  atomli  absorption  spectrophotometer  and  HGA  foi 
Hameiess  atomli  absorption  Imlum  according  to  the  SOP 

the  main  i i.H  1 1  n  ei's  operational  Instruction*  and  allow  the  In 

sii  i sit  to  stabilize,  fhe  graphite  furnace  atomizer  Is  equipped  with 

a  pj -iniviii  aiiv  i  o. tied  graphite  tube  containing  a  pyrolytlc  platform. 
i  or  the  source  lamp  um  boUow  cathode  or  electrodelese 

dlschargi  lamp  operated  at  the  manufai  hirer's  recommended  setting 

'no  tin  ii.H  ■  operation  rheZeeman  background  i  orre  tor  and 
i.Di.  are  recommended  for  use  with  the  l/vov  platform,  instrumental 
parameters  lor  the  Perkln  Elmer  Model  5100  spi  1  trophotometer  and 

Zeeman  IK, A  600  graphite  furnace  used  In  the  validation  ol  this 
method  are  given  ill  Attachment  2. 

3.1 1.2.  Optimize  the  energy  reading  ol  the  spec  irophotometerat  228.8 
urn  by  adjusting  the  lamp  position  and  the  wavelength  according  to 

iiuI.k 'hirer's  Instructions. 

3. 1 1.3.  Set  up  the  autosampler  to  Inject  a  5-pL  aliquot  of  the  working 
Standard,  sample  or  reagent  blank  solution  onto  the  L'vov  platform 
along  with  a  10-pL  overlay  of  the  matrix  modifier. 

3.11.4.  Analyze  the  reagent  blank  (diluting  solution.  Section  3.5.6.) 
and  then  autozero  the  Instrument  before  starting  the  analysis  of  a 
set  of  samples.  It  is  recommended  that  the  reagent  blank  be  analyzed 
several  times  during  the  analysis  to  assure  the  Integrated  absorbance 
(peak  area)  reading  remains  at  or  near  a  I 

3. 1 1 .5.  Analyze  a  working  standard  approximately  midway  in  the  linear 
portion  of  the  working  standard  range  two  or  three  times  to  check  for 
reproducibility  and  sensitivity  (see  sections  1.5.5.  and  1.5.6.)  before 
starting  the  analysis  of  samples.  Calculate  the  experimental  charac- 
teristic mass  value  from  the  average  integrated  absorbance  reading 
and  injection  volume  of  the  analyzed  working  standard.  Compare  this 
value  to  the  manufacturer's  suggested  value  as  a  check  of  proper 
instrument  operation. 

3.11.6.  Analyze  the  reagent  blank,  working  standard,  and  sample 
solutions.  Record  and  label  the  peak  area  (abs-sec)  readings  and  the 
peak  and  background  peak  profiles  on  the  printer/plotter. 

3.11.7.  It  is  recommended  the  entire  series  of  working  standards  be 
analyzed  at  the  beginning  and  end  of  the  analysis  of  a  set  of  samples. 
Establish  a  concentration-response  curve  and  ensure  standard  read- 
ings agree  with  each  other  and  are  reproducible.  Also,  analyze  a  working 
standard  after  every  five  or  six  samples  to  monitor  the  performance 
of  the  system.  Standard  readings  should  agree  within  ±15%  of  the 
readings  obtained  at  the  beginning  of  the  analysis. 

3.11.8.  Bracket  the  sample  readings  with  standards  during  the 
analysis.  If  the  peak  area  reading  of  a  sample  is  above  the  peak  area 
reading  of  the  highest  working  standard,  dilute  the  sample  with  the 
diluting  solution  and  reanalyze.  Use  the  appropriate  dilution  factor 
in  the  calculations. 

3.11.9.  Repeat  the  analysis  of  approximately  10%  of  the  samples  for 
a  check  of  precision. 

3.11.10.  If  possible,  analyze  quality  control  samples  from  an  inde- 
pendent source  as  a  check  of  analytical  recovery  and  precision. 

3. 1 1 . 1 1 .  Record  the  final  instrument  settings  at  the  end  of  the  analysis. 
Date  and  label  the  output. 

3.12.  Calculations 
NOTE:  Standards  used  for  HGA  analysis  are  In  ng/mL.  Total  amounts 
of  cadmium  from  calculations  will  be  in  ng  (not  g)  unless  a  prior  con- 
version is  made. 

3.12.1.  Correct  for  baseline  drift  and  noise  in  flame  AAS  analysis  by 
subtracting  each  baseline  absorbance  reading  from  its  corresponding 
working  standard  or  sample  absorbance  reading  to  obtain  the  net 
absorbance  reading  for  each  standard  and  sample. 

3.12.2.  Use  a  least  squares  regression  program  to  plot  a  concen- 
tration-response curve  of  net  absorbance  reading  (or  peak  area  for 
HGA  analysis)  versus  concentration  (pg/mL  or  ng/mL)  of  cadmium 
in  each  working  standard. 
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3. 12.3.  Determine  the  concentration  (pg/mL  or  ng/mL)  of  cadmium 
in  each  sample  from  the  resulting  concentration-response  curve. 
If  the  concentration  of  cadmium  in  a  sample  solution  is  less  than 
three  times  the  quantitative  detection  limit  |0.04  ug/mL  (40  ng/mL) 
for  the  instrumentation  used  in  the  validation  of  the  method]  and  if 
consecutive  samples  were  taken  on  one  employee  and  the  sample 
results  are  to  be  averaged  with  other  samples  to  determine  a  single 
TWA.  reanalyze  the  sample  by  AAS-HGA  as  described  in  Section 
3. 1 1 .  and  report  the  AAS-HGA  analytical  results. 

3. 12.4.  Calculate  the  total  amount  (ug  or  ng)  of  cadmium  in  each 
sample  from  the  sample  solution  volume  (ml): 

W  =  (C)(sample  vol.  mL)(DF) 

Where: 

W  =  Total  cadmium  in  sample 

C  =  Calculated  concentration  of  cadmium 

DF  =  Dilution  Factor  (if  applicable) 

3. 12.5.  Make  a  blank  correction  for  each  air  sample  by  subtracting 
the  total  amount  of  cadmium  in  the  corresponding  blank  sample 
from  the  total  amount  of  cadmium  in  the  sample. 

3.12.6.  Calculate  the  concentration  of  cadmium  in  an  air  sample 
(mg/m3  or  pg/m3)  by  using  one  of  the  following  equations: 

mg/m3  =  W^/lAlr  vol  sampled,  L) 


pg/m3  =  (Wbc)(l .000  ng/ug)/(Air  vol  sampled,  L) 


Wto  =  blank  corrected  total  pg  cadmium  in  the  sample. 
(lpg=  1,000  ng) 

4.  BACKUP  DATA 

4.1.  Introduction 

4.1.1.  The  purpose  of  this  evaluation  is  to  determine  the  analytical 
method  recovery,  working  standard  range,  and  qualitative  and 
quantitative  detection  limits  of  the  two  atomic  absorption  analyti- 
cal techniques  included  in  this  method.  The  evaluation  consisted  of 
the  following  experiments: 

1.  An  analysis  of  24  samples  (six  samples  each  at  0.1.  0.5,  1  and  2 
times  the  TWA- PEL)  for  the  analytical  method  recovery  study  of  the 
flame  AAS  analytical  technique. 

2.  An  analysis  of  18  samples  (six  samples  each  at  0.5.  1  and  2  times 
the  Action  Level  TWA-PEL)  for  the  analytical  method  recovery  study 
of  the  AAS-HGA  analytical  technique. 

3.  Multiple  analyses  of  the  reagent  blank  and  a  series  of  standard 
solutions  to  determine  the  working  standard  range  and  the  quali- 
tative and  quantitative  detection  limits  for  both  atomic  absorption 
analytical  techniques. 

4.1.2.  The  analytical  method  recovery  results  at  all  test  levels  were 
calculated  from  concentration-response  curves  and  statistically  ex- 
amined for  outliers  at  the  99%  confidence  level.  Possible  outliers  were 
determined  using  the  Treatment  of  Outliers  test  (5.10.).  In  addition, 
the  sample  results  of  the  two  analytical  techniques,  at  0.5.  1.0  and 
2.0  times  their  target  concentrations,  were  tested  for  homogeneity 
of  variances  also  at  the  99%  confidence  level.  Homogeneity  of  the 
coefficients  of  variation  was  determined  using  the  Bartlett's  test 
(5. 11.).  The  overall  analytical  error  (OAE)  at  the  95%  confidence  level 
was  calculated  using  the  equation  (5. 12): 

OAE  =  ±[  I  Bias  I  +  (1.96)(CV,(pooled))(100%)] 

4.1.3.  A  derivation  of  the  International  Union  of  Pure  and  Applied 
Chemistry  (IUPAC)  detection  limit  equation  (5.13.)  was  used  to  de- 
termine the  qualitative  and  quantitative  detection  limits  for  both 
atomic  absorption  analytical  techniques: 

Cld  =  k(sd)/m  (Equation  1) 

Where: 

C]d  =  the  smallest  reliable  detectable  concentration  an  analytical 
instrument  can  determine  at  a  given  confidence  level. 

k  =  3  for  the  Qualitative  Detection  Limit  at  the  99.86%  Confi- 
dence Level 


=  10  for  the  Quantitative  Detection  Limit  at  the  99.99%  Con- 
fidence Level. 

sd  =  standard  deviation  of  the  reagent  blank  (Rbl)  readings. 

m  =  analytical  sensitivity  or  slope  as  calculated  by  linear  regression. 

4. 1.4.  Collection  efficiencies  of  metallic  fume  and  dust  atmospheres 
on  0.8-pm  mixed  cellulose  ester  membrane  filters  are  well  docu- 
mented and  have  been  shown  to  be  excellent  (5. 11.).  Since  elemental 
cadmium  and  the  cadmium  component  of  cadmium  compounds 
are  nonvolatile,  stability  studies  of  cadmium  spiked  MCEF  samples 
were  not  performed. 

4.2.  Equipment 

4.2.1.  A  Perkin- Elmer  (PE)  Model  603  spectrophotometer  equipped 
with  a  manual  gas  control  system,  a  stainless  steel  nebulizer,  a 
burner  mixing  chamber,  a  flow  spoiler  and  a  10  cm.  (one-slot)  burner 
head  was  used  in  the  experimental  validation  of  the  flame  AAS  an- 
alytical technique.  A  PE  cadmium  hollow  cathode  lamp,  operated 
at  the  manufacturer's  recommended  current  setting  for  continuous 
operation  (4  mA),  was  used  as  the  source  lamp.  Instrument  pa- 
rameters are  listed  in  Attachment  1 . 

4.2.2.  A  PE  Model  5100  spectrophotometer.  Zeeman  HGA-600 
graphite  furnace  atomizer  and  AS-60  HGA  autosampler  were 
used  in  the  experimental  validation  of  the  AAS-HGA  analytical 
technique.  The  spectrophotometer  was  equipped  with  a  PE  Se- 
ries 7700  professional  computer  and  Model  PR-310  printer.  A  PE 
System  2  cadmium  electrodeless  discharge  lamp,  operated  at  the 
manufacturer's  recommended  current  setting  for  modulated  opera- 
tion (170  mA).  was  used  as  the  source  lamp.  Instrument  parameters 
are  listed  in  Attachment  2. 

4.3.  Reagents 

4.3.1.  J.T.  Baker  Chem.  Co.  (Analyzed  grade)  concentrated  nitric 
acid.  69.0-71.0%.  and  concentrated  hydrochloric  acid,  36.5-38.0%. 
were  used  to  prepare  the  samples  and  standards. 

4.3.2.  Ammonium  phosphate,  monobasic.  NH4  H2  P04  and 
magnesium  nitrate,  Mg(N03)26H20,  both  manufactured  by  the 
Mallinckrodt  Chem.  Co..  were  used  to  prepare  the  matrix  modifier 
for  AAS-HGA  analysis. 

4.4.  Standard  Preparation  for  Flame  AAS  Analysis 

4.4.1.  Dilute  stock  solutions:  Prepared  0.01.  0.1.  1.  10  and 
100  pg/mL  cadmium  standard  stock  solutions  by  making  ap- 
propriate serial  dilutions  of  a  commercially  available  1 ,000  pg/mL 
cadmium  standard  stock  solution  (RICCA  Chemical  Co..  Lot#  A102) 
with  the  diluting  solution  (4%  HN03,  0.4%  HC1). 

4.4.2.  Analyzed  Standards:  Prepared  cadmium  standards  in  the 
range  of  0.001  to  2.0  pg/mL  by  pipetting  2  to  10  mL  of  the  ap- 
propriate dilute  cadmium  stock  solution  into  a  100-mL  volumet- 
ric flask  and  diluting  to  volume  with  the  diluting  solution.  (See 
Section  3.7.2.) 

4.5.  Standard  Preparation  for  AAS-HGA  Analysis 

4.5.1.  Dilute  stock  solutions:  Prepared  1.  10.  100  and 
1.000  ng/mL  cadmium  standard  stock  solutions  by  making  ap- 
propriate serial  dilutions  of  a  commercially  available  1 .000  pg/mL 
cadmium  standard  stock  solution  (J.T.  Baker  Chemical  Co.,  In- 
stra-analyzed,  Lot#  D22642)  with  the  diluting  solution  (4%  HN03, 
0.4%  HC1). 

4.5.2.  Analyzed  Standards:  Prepared  cadmium  standards  in  the 
range  of  0. 1  to  40  ng/mL  by  pipetting  2  to  10  mL  of  the  appropriate 
dilute  cadmium  stock  solution  into  a  100-mL  volumetric  flask  and 
diluting  to  volume  with  the  diluting  solution.  (See  Section  3.8.2.) 

4.6.  Detection  Limits  and  Standard  Working  Range 
for  Flame  AAS  Analysis 

4.6. 1.  Analyzed  the  reagent  blank  solution  and  the  entire  series  of 
cadmium  standards  in  the  range  of  0.00 1  to  2.0  pg/mL  three  to  six 
times  according  to  the  instructions  given  in  Section  3.10.  The  di- 
luting solution  (4%  HN03.  0.4%  HC1)  was  used  as  the  reagent  blank. 
The  integration  time  on  the  PE  603  spectrophotometer  was  set  to 
3.0  seconds  and  a  four-fold  expansion  of  the  absorbance  reading 
of  the  2.0  pg/mL  cadmium  standard  was  made  prior  to  analysis. 
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i  he  '  0  pg/ml  si. mil. mi  t;.u.  .1 11. 1  abaorbani  e  reading  .>i  0  tr>o  abs. 
nuns  |>ti.it  to  expansion  in  agreement  with  the  manufai  hirers'  spei 

it i<  .t 1 1< >i  > 

1  1.  ■•  1  in-  net  .iIisi.iIi.hu •<•  reading!  .>i  the  reagent  blank  and  iin- 
low  concentration  Cd  standards  from  0.001  to  0.1  pg/mL  and  tin 
statistical  analysis  ..1  iii<-  results  are  shown  in  rable  1  the  standard 
deviation,  sd,  ..1  ii»-  six  net  abaorbani  •  readings  ol  the  reagent  blanh 

i  .ibs    iiuils     I'lir  slope,  in.  .is  calculated  by  .1  line. 11    regres 

sinn  plot  nl  the  net  absorbance  readings  [shown  in  Table  ill  ..i  the 

0.02  to   1.(1  pg/mL  e.Klinlmii  si. in. 1. 11. Is  wrsus  Ibeli   concentration 

is  772.7  aba.  unlts/(ug/mL). 

4.6.3.  If  these  values  for  sd  and  the  slope,  m,  are  used  in  Eqn.  i  (Sect 

the  qualitative  and  quantitative  detection  limits  as  determined 
bj  Hi.-  IUPAC  Method  are 

C,d=  (3H1.05  abs.  unlts)/(772.7  abs.  units/(pg/mL)) 

=  0.004  1  ug/mL  for  the  qualitative  detection  limit. 

C,d  =  (i0)(1.05  abs.  units)/(772.7  abs.  units/ug/mL)) 

■  0.014  pg/mL  for  the  quantitative  detection  limit. 

The  qualitative  and  quantitative  detection  limits  for  the  llamc  AAS 
analytical  technique  are  0.041  pg  and  0.14  pg  cadmium,  respec- 
tively, lor  a  10  ml.  solution  volume.  These  correspond,  respectively, 
to  0.2  pg/m3  and  0.70  pg/m3  lor  a  200  L  air  volume. 

4.6.4.  The  recommended  Cd  standard  working  range  for  flame  AAS 
analysis  ts  0.02  to  2.0  pg/mL.  The  net  absorbance  readings  of  the 
reagent  blank  and  the  recommended  working  range  standards  and 
the  statistical  analysis  of  the  results  are  shown  in  Table  II.  The 
standard  of  lowest  concentration  in  the  working  range.  0.02  pg/mL. 
is  slightly  greater  than  the  calculated  quantitative  detection  limit. 
0.014  pg/mL.  The  standard  of  highest  concentration  in  the  working 
range.  2.0  pg/mL.  is  at  the  upper  end  of  the  linear  working  range 
suggested  by  the  manufacturer  (5.6.).  Although  the  standard  net 
absorbance  readings  are  not  strictly  linear  at  concentrations  above 
0.5  pg/mL.  the  deviation  from  linearity  is  only  about  10%  at  the  up- 
per end  of  the  recommended  standard  working  range.  The  deviation 
from  linearity  is  probably  caused  by  the  four-fold  expansion  of  the 
signal  suggested  in  the  method.  As  shown  in  Table  II.  the  precision 
of  the  standard  net  absorbance  readings  are  excellent  throughout 
the  recommended  working  range;  the  relative  standard  deviations  of 
the  readings  range  from  0.009  to  0.064. 

4.7.  Detection  Limits  and  Standard  Working  Range 
for  AAS-HGA  Analysis 

4.7.1.  Analyzed  the  reagent  blank  solution  and  the  entire  series  of 
cadmium  standards  in  the  range  of  0.1  to  40  ng/mL  according  to 
the  instructions  given  in  Section  3.11.  The  diluting  solution  (4% 
HNO.,.  0.4%  HC1)  was  used  as  the  reagent  blank.  A  fresh  aliquot  of 
the  reagent  blank  and  of  each  standard  was  used  for  every  analysis. 
The  experimental  characteristic  mass  value  was  0.41  pg.  calculated 
from  the  average  peak  area  (abs-sec)  reading  of  the  5  ng/mL  standard 
which  is  approximately  midway  in  the  linear  portion  of  the  working 
standard  range.  This  agreed  within  20%  with  the  characteristic  mass 
value.  0.35  pg.  listed  by  the  manufacturer  of  the  instrument  (5.2.). 

4.7.2.  The  peak  area  (abs-sec)  readings  of  the  reagent  blank  and  the 
low  concentration  Cd  standards  from  0. 1  to  2.0  ng/mL  and  statistical 
analysis  of  the  results  are  shown  in  Table  III.  Five  of  the  reagent  blank 
peak  area  readings  were  zero  and  the  sixth  reading  was  1  and  was 
an  outlier.  The  near  lack  of  a  blank  signal  does  not  satisfy  a  strict 
interpretation  of  the  IUPAC  method  for  determining  the  detection 
limits.  Therefore,  the  standard  deviation  of  the  six  peak  area  read- 
ings of  the  0.2  ng/mL  cadmium  standard.  0.75  abs-sec.  was  used  to 
calculate  the  detection  limits  by  the  IUPAC  method.  The  slope,  m.  as 
calculated  by  a  linear  regression  plot  of  the  peak  area  (abs-sec)  read- 
ings (shown  in  Table  IV)  of  the  0.2  to  10  ng/mL  cadmium  standards 
versus  their  concentration  is  51.5  abs-sec/(ng/mL). 

4.7.3.  If  0.75  abs-sec  (sd)  and  51.5  abs-sec/(ng/mL)  (m)  are  used  in 
Eqn.  1  (Sect.  4.1.3.).  the  qualitative  and  quantitative  detection  limits 
as  determined  by  the  IUPAC  method  are: 

Cld  =  (31(0.75  abs-sec)/(51.5  abs-sec)/(ng/mL) 

=  0.044  ng/mL  for  the  qualitative  detection  limit. 


CM  •  (10)10.75  ab»-sec)/(51.5  abs-sec)/(ng/mL)  -  0.18  ng/mL 
for  the  quantitative  detection  limit. 

1 1 1.  qualitative  and  quantitative  detection  limits  for  the  aas  ik;a 
.ui.iivit.  al  i.-.  hnlque  are  0  i  I  ng  and  i  5  ng  i  admlum  r<  spectiveh/, 
i. a  ..  hi  mi.  solution  volume.  These  correspond,  respectively,  to 
0.007  pg/m3  and  0.02.r>  pg/m  '  lot  a  60  I.  alt  volume 

4.7.4.  The  peak  area  labs  sec)  readings  of  the  Cd  standards  from  0.3 
to  40  ng/mL  and  the  staiisii.  al  analysis  ..i  the  r.suiis  an-  given  in 

i  able  iv    i  be  recoi ended  standard  working  range  for  AAS-HGA 

analysis  is  0.2  to  20  ng/mL.  The  standard  ol  lowest  concentration 

in  tin-  ree mended  working  range  is  siiuiitiy  greater  than  the 

calculated  quantitative  detection  limit,  0.1 5  ng/mL.  The  deviation 
ii.mii  linearity  ..i  the  peak  area  readings  of  the  20  ng/mL  standard. 

the  highest  concentration  standard  in  the  recommended  working 
range,  is  approximately  10%.  The  deviations  front  linearity  of  the 
peak  area  readings  of  the  30  and  40  ng/mL  standards  are  squill 
cantly  greater  than  10%.  As  shown  in  Table  IV.  the  precision  of  the 
peak  area  readings  are  satisfactory  throughout  the  recommended 
working  range:  the  relative  standard  deviations  of  the  readings  range 
from  0.025  to  0.083. 

4.8.  Analytical  Method  Recovery  for  Flame  AAS  Analysis 

4.8. 1.  Four  sets  of  spiked  MCEF  samples  were  prepared  by  in|e.  tint; 
20  pL  of  10.  50.  100  and  200  pg/mL  dilute  cadmium  stock  solu- 
tions on  37  mm  diameter  filters  (part  no.  AAWP  037  00.  Millipore 
Corp..  Bedford.  MA)  with  a  calibrated  micropipet.  The  dilute  stock 
solutions  were  prepared  by  making  appropriate  serial  dilutions  of 
a  commercially  available  1.000  pg/mL  cadmium  standard  stock 
solution  (RICCA  Chemical  Co..  Lot#  A102)  with  the  diluting  solution 
(4%  HNO.,.  0.4%  HCI).  Each  set  contained  six  samples  and  a  sample 
blank.  The  amount  of  cadmium  in  the  prepared  sets  were  equivalent 
to  0.1.  0.5.  1.0  and  2.0  times  the  TWA  PEL  target  concentration  of 
5  pg/m3  for  a  400  L  air  volume. 

4.8.2.  The  air-dried  spiked  filters  were  digested  and  analyzed  for  their 
cadmium  content  by  flame  atomic  absorption  spectroscopy  (AAS)  fol- 
lowing the  procedure  described  in  Section  3.  The  0.02  to  2.0pg/mL 
cadmium  standards  (the  suggested  working  range)  were  used  in  the 
analysis  of  the  spiked  filters. 

4.8.3.  The  results  of  the  analysis  are  given  in  Table  V.  One  result 
at  0.5  times  the  TWA  PEL  target  concentration  was  an  outlier  and 
was  excluded  from  statistical  analysis.  Experimental  justification  for 
rejecting  it  is  that  the  outlier  value  was  probably  due  to  a  spiking 
error.  The  coefficients  of  variation  for  the  three  test  levels  at  0.5  to 
2.0  times  the  TWA  PEL  target  concentration  passed  the  Bartlett's 
test  and  were  pooled. 

4.8.4.  The  average  recovery  of  the  six  spiked  filter  samples  at  0. 1  times 
the  TWA  PEL  target  concentration  was  1 18.2%  with  a  coefficient  of  vari- 
ation (CV,)  of  0. 128.  The  average  recovery  of  the  spiked  filter  samples  in 
the  range  of  0.5  to  2.0  times  the  TWA  target  concentration  was  104.0% 
with  a  pooled  coefficient  of  variation  (CV,)  of  0.010.  Consequently,  the 
analytical  bias  found  In  these  spiked  sample  results  over  the  tested 
concentration  range  was  +4.0%  and  the  OAE  was  ±6.0%. 

4.9.  Analytical  Method  Recovery  for  AAS-HGA  Analysis 

4.9. 1.  Three  sets  of  spiked  MCEF  samples  were  prepared  by  injecting 
15  pL  of  5.  10  and  20  pg/mL  dilute  cadmium  stock  solutions  on 
37  mm  diameter  filters  (part  no.  AAWP  037  00.  Millipore  Corp..  Bed- 
ford. MA)  with  a  calibrated  micropipet.  The  dilute  stock  solutions  were 
prepared  by  making  appropriate  serial  dilutions  of  a  commercially 
available  certified  1.000  pg/mL  cadmium  standard  stock  solution 
(Fisher  Chemical  Co..  Lot#  913438-24)  with  the  diluting  solution 
(4%  HN03.  0.4%  HCI).  Each  set  contained  six  samples  and  a  sample 
blank.  The  amount  of  cadmium  in  the  prepared  sets  were  equivalent 
to  0.5.  1  and  2  times  the  Action  Level  TWA  target  concentration  of 
2.5  pg/m3  for  a  60  L  air  volume. 

4.9.2.  The  air-dried  spiked  filters  were  digested  and  analyzed  for 
their  cadmium  content  by  flameless  atomic  absorption  spectroscopy 
using  a  heated  graphite  furnace  atomizer  following  the  procedure 
described  in  Section  3.  A  five-fold  dilution  of  the  spiked  filter  samples 
at  2  times  the  Action  Level  TWA  was  made  prior  to  their  analysis. 
The  0.05  to  20  ng/mL  cadmium  standards  were  used  in  the  analysis 
of  the  spiked  filters. 
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4.9.3.  The  results  of  the  analysis  are  given  in  Table  VI.  There  were 
no  outliers.  The  coefficients  of  variation  for  the  three  test  levels  at 
0.5  to  2.0  times  the  Action  Level  TWA  PEL  passed  the  Bartlett's 
test  and  were  pooled.  The  average  recovery  of  the  spiked  filter 
samples  was  94.2%  with  a  pooled  coefficient  of  variation  (CV,)  of 
0.043.  Consequently,  the  analytical  bias  was  -5.8%  and  the  OAE 
was  ±14.2%. 

4.10.  Conclusions 
The  experiments  performed  in  this  evaluation  show  the  two  atomic 
absorption  analytical  techniques  included  in  this  method  to  be 
precise  and  accurate  and  have  sufficient  sensitivity  to  measure 
airborne  cadmium  over  a  broad  range  of  exposure  levels  and  sam- 
pling periods. 
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TABLE  I— CD  DETECTION  LIMIT  STUDY 

[Flame  AAS  Analysis! 


Absorbance  reading 

Statistical 

STD  (pg/mL) 

at  228.8 

nm 

analysis 

5 
4 

2 
3 

n-6. 

mean  =  3.50. 

4 

3 

std  dev  =  1.05. 
CV  =  0.30. 

0.001    

6 
2 

6 
4 

n-6. 

mean  =  5.00. 

6 

6 

stddev=  1.67. 
CV  =  0.335. 

0.002   

5 

7 

7 
3 

n-6. 

mean  =  5.50. 

7 

4 

stddev=  1.76. 
CV  =  0.320. 

0.005  

7 
8 

7 
8 

n-6. 

mean  =  7.33. 

8 

6 

std  dev  = 

0.817. 

CV  =  0. 1 1 1 . 

0.010   

10 
10 

9 

13 

n-6. 

mean  =  10.3. 

10 

10 

std  dev=  1.37. 
CV  =  0.133. 

0.020   

20 
20 

23 
22 

n  =  6. 

mean  =  20.8. 

20 

20 

std  dev  =  1.33. 
CV  =  0.064. 

0.050   

42 
42 

42 
42 

n-6. 

mean  =  42.5. 

42 

45 

std  dev  =  1.22. 
CV  =  0.029. 

0.10   

84 

n  =  3. 

80 

mean  =  82.3. 

83 

std  dev  =  2.08. 
CV  =  0.025. 

TABLE  II— CD  STANDARD  WORKING  RANGE  STUDY 

[Flame  AAS  Analysis] 


Absorbance  reading 

Statistical 

STD  (pg/mL) 

at  228.8  nm 

analysis 

5 

2 

n  =  6. 

4 

3 

mean  =  3.50. 

4 

3 

std  dev  =  1 .05. 
CV  =  0.30. 

0.020   

20 

23 

n  =  6. 

20 

22 

mean  =  20.8. 

20 

20 

std  dev  =  1 .33. 
CV  =  0.064. 

0.050  

42 

42 

42 

42 

n-6. 

mean  =  42.5. 

42 

45 

std  dev  =  1.22. 
CV  =  0.029. 

0.10  

84 

n  =  3. 

80 

mean  =  82.3. 

83 

std  dev  =  2.08. 
CV  =  0.025. 

0.20  

161 

n  =  3. 

161 

mean  =  160.0. 

158 

std  dev=  1.73. 
CV  =  0.011. 

391 
389 

n  -  3. 

mean  =  391.0. 

393 

std  dev  =  2.00. 
CV  =  0.005. 

1  00  

760 
748 

n  -  3. 

mean  =  753.3. 

752 

std  dev  =  6. 11. 
CV  =  0.008. 

1416 
1426 

n  -  3. 

mean  =  1414.3. 

1401 

std  dev  =  12.6. 
CV  =  0.009. 
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TABLE  III— CD  DETECTION  LIMIT  STUDY 
|AAS  HQAANAJ  v 


STD  (ng/mL) 


Reagent  iii.mk 


Peak  area  readings  i 
103  at  228.8  nm 


8 

6 

5 

7 

13 

7 

1  1 

13 

11 

12 

12 

12 

28 

33 

26 

28 

28 

30 

52 

55 

56 

58 

54 

54 

101 

112 

110 

110 

110 

110 

Statistical  analysis 


n  =  6. 

mean  =  0.167. 
std  dcv  =  0.41. 
CV  =  2.45. 
n  =  6. 

mean  =  7.7. 
std  dcv  =  2.8. 
CV  =  0.366. 
n  =  6. 

mean  =  1 1.8. 
std  dev  =  0.75. 
CV  =  0.064. 
n  =  6. 

mean  =  28.8. 
std  dev  =  2.4. 
CV  =  0.083. 
n  =  6. 

mean  =  54.8. 
std  dev  =  2.0. 
CV  =  0.037. 
n  =  6. 

mean  =  108.8. 
std  dev  =  3.9. 
CV  =  0.036. 
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TABLE  IV— CD  STANDARD  WORKING  RANGE  STUDY 

IAAS-HGA  ANA1.YSISI 


Peak  area 

readings  - 

STD  (ng/mL) 

103  at  228.8  nm 

Statistical  analysis 

0.2 

I  I 

l.i 

n  =  6. 

II 

12 

mean  »  11.8. 

12 

12 

std  dev  ■  0.75. 
CV  =  0.064. 

0.5 

28 

33 

n  =  6. 

26 

28 

mean  =  28.8. 

28 

30 

std  dev  =  2.4. 
CV  =  0.083. 

1.0 

52 

55 

n-6. 

56 

58 

mean  =  54.8. 

54 

54 

std  dev  =  2.0. 
CV  =  0.037. 

2.0 

101 
110 

112 
110 

n  =  6. 

mean  =  108.8. 

110 

110 

std  dev  =  3.9. 
CV  =  0.036. 

5.0 

247 

265 

n  =  6. 

268 

275 

mean  =  265.5. 

259 

279 

std  dev  =  1 1 .5. 
CV  =  0.044. 

10.0 

495 

520 

n  =  6. 

513 

512 

mean  =  516.7 

516 

533 

std  dev  =  12.7. 
CV  =  0.025. 

20.0 

950 

953 

n-6. 

951 

958 

mean  =  941.8. 

949 

890 

std  dev  =  25.6. 
CV  =  0.027. 

30.0 

1269 
1303 

1291 
1307 

n-6. 

mean  =  1293. 

1295 

1290 

std  dev  =  13.3. 
CV  =  0.010. 

40.0 

1535 

1505 
1567 

1567 

mean  =  1552. 

1566 

1572 

std  dei-  =  26.6. 
CV  =  0.017. 

TABLE  V— ANALYTICAL  METHOD  RECOVERY 

(Flame  AAS  Analysis) 


Test  level 

0.5  x 

Percent  rec. 

ug  taken 

1.0 

Percent  rec. 

ug  taken 

2.0  x 

ug  taken 

Mg  found 

x  ng  found 

pg  found 

Percent  rec. 

1.00 

1.0715 

107.2 

2.00 

2.0688 

103.4 

4.00 

4.1504 

103.8 

1.00 

1.0842 

108.4 

2.00 

2.0174 

100.9 

4.00 

4.1108 

102.8 

1.00 

1.0842 

108.4 

2.00 

2.0431 

102.2 

4.00 

4.0581 

101.5 

1.00 

•1.0081 

•100.8 

2.00 

2.0431 

102.2 

4.00 

4.0844 

102.1 

1.00 

1.0715 

107.2 

2.00 

2.0174 

100.9 

4.00 

4.1504 

103.8 

1.00 

1 .0842 

108.4 

2.00 

2.0045 

100.2 

4.00 

4.1899 

104.7 

n  = 

mean  = 
std  dev  = 
CV,= 


5 
107.9 
0.657 
0.006 
CV,  (pooled)  ■. 


6 
101.6 
1.174 
0.011 


'  Rejected  as  an  outlier— this  value  did  not  pass  the  outlier  T-test  at  the  99%  confidence  level. 


103.1 
1.199 
0.012 
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Test  level 

0.1  x 

ug 

taken 

Mg  found 

Percent  rec. 

0.2509 
0.2509 
0.2761 
0.2258 
0.2258 
0.1881 

0.200 

0.200 

0.200 

0.200 

mean  = 
std  dev  = 
CV,= 


118.2 
15.1 
0.128 


mean  = 
std  dev  = 
CV,  = 


TABLE  VI— ANALYTICAL  METHOD  RECOVERY 

IAAS-HGA  Analysis] 


Test  level  ng 

0.5  x 

1.0  x 

2.0  x 

taken 

ng  found 

Percent  rec. 

ng  taken 

ng  found 

Percent  rec. 

ng  taken 

ng  found 

Percent  rec. 

75 

71.23 

95.0 

150 

138.00 

92.0 

300 

258.43 

86.1 

75 

71.47 

95.3 

150 

138.29 

92.2 

300 

258.46 

86.2 

75 

70.02 

93.4 

150 

136.30 

90.9 

300 

280.55 

93.5 

75 

77.34 

103.1 

150 

146.62 

97.7 

300 

288.34 

96.1 

75 

78.32 

104.4 

150 

145.17 

96.8 

300 

261.74 

87.2 

75 

71.96 

95.9 

150 

144.88 

96.6 

300 

277.22 

92.4 

6 
97.9 
4.66 
0.048 
CV,  (pooled)  : 


94.4 
2.98 
0.032 


6 
90.3 
4.30 
0.048 


ATTACHMENT  1 

Instrumental  Parameters  for  Flame  AAS  Analysis 
Atomic-  Absorption  Spectrophotometer  (Perkin-Elmer  Model  603) 
Flame:  Air/Acetylene — lean,  blue 
Oxidant  Flow:  55 
Fuel  Flow:  32 
Wavelength:  228.8  nm 
Slit:  4  (0.7  nm) 
Range:  UV 

Signal:  Concentration  (4  exp) 
Integration  Time:  3  sec 

ATTACHMENT  2 

Instrumental  Parameters  for  HGA  Analysis 
Atomic  Absorption  Spectrophotometer  (Perkin-Elmer  Model  5100) 

Signal  Type:  Zeeman  AA 

Slitwidth:  0.7  nm 

Wavelength:  228.8  nm 

Measurement:  Peak  Area 

Integration  Time:  6.0  sec 

BOC  Time:  5  sec 

BOC  =  Background  Offset  Correction. 


ZEEMAN  GRAPHITE  FURNACE 
(PERKIN-ELMER  MODEL  HGA-600) 


Step 


Ramp         Hold  time 
time  (sec)  (sec) 


Temp.      Argon  flow     Read 
(°C)  (mL/min)       (sec) 


DPredry 5  10  90  300              — 

2)  Dry 30  10  140  300               — 

3)  Char 10  20  900  300 

4)  Cool  Down 1  8  30  300 

5)  Atomize 0  5  1600  0              -1 

6)  Burnout 1  8  2500  300 

Appendix  F  to  §1 926.1 1 27— 

Nonmandatory  Protocol  for  Biological  Monitoring 
NOTE:  The  requirements  applicable  to  construction  work  under  this 
Appendix  F  are  identical  to  those  set  forth  in  Appendix  F  to  §1910. 1027 
of  this  chapter. 

[57  FR  42452.  Sept.  14,  1992.  as  amended  at  57  FR  49272,  Oct.  30.  1992; 
58  FR  21787.  Apr.  23.  1993.  Redesignated  and  amended  at  59  FR  215. 
Jan.  3,  1994:61  FR  55 10.  Feb.  13.  1996;  61  FR  31433.  31434.  June  20. 
1996;  63  FR  1298.  Jan.  8,  1998] 

lAppendix  F  to  Section  1910. 1027  is  printed  below— CCH.] 

APPENDIX  F  TO  §1910.1027— NONMANDATORY 
PROTOCOL  FOR  BIOLOGICAL  MONITORING 

1.00  Introduction 
Under  the  final  OSHA  cadmium  rule  (29  CFR  part  1910).  monitoring 
of  biological  specimens  and  several  periodic  medical  examinations 
are  required  for  eligible  employees.  These  medical  examinations  are 
to  be  conducted  regularly,  and  medical  monitoring  is  to  include  the 
periodic  analysis  of  cadmium  in  blood  (CDB).  cadmium  in  urine 
(CDU)  and  beta-2-microglobulin  in  urine  (B2MU).  As  CDU  and 
B2MU  are  to  be  normalized  to  the  concentration  of  creatinine  in 
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I  Ik-  purpose  "I  1 1  its  protocol  ll  l'>  provide  procedures  lor  establishing 

and  maintaining  the  quality  n  d  from  the  analyaes 

..i  i  DB,  I  Dl    and  B2M1    bj  c tnerdaJ  laba rlea    Labor 

.  onformlng  ii>  the  provlalona  ol  tins  nonmandatory  protocol  shall  i>< 
kiKiuii  as  "participating laboratorleB.*  rhe  biological  monitoring  data 
from  these  laboratories  will  !»■  evaluated  by  physicians  responsible 
ii  i>  biological  monitoring  to  determine  the  conditions  under  which  em 
plpyees  may  continue  to  work  In  locattoria  exhibiting  airborne-cadmium 
itratlonsal  ra  above  defined  actions  levels  (see  paragraphs  (ll(.'i) 
and  (Hill  "I  the  final  rule).  These  results  also  may  be  used  to  support 
a  decision  to  remove  workers  from  such  locations. 

Under  the  medical  monitoring  program  lor  cadmium,  blood  and  urine 
samples  musl  be  collected  al  defined  Intervals  from  workers  by  phy- 
sh  i.uis  responsible  for  medical  monitoring:  these  samples  are  sent  in 
commeiical  laboratories  that  perform  the  required  analyses  and  report 
results  of  these  analyses  to  the  responsible  physicians.  To  ensure  the 
accuracy  and  reliability  of  these  laboratory  analyses,  the  laboratories 
to  which  samples  are  submitted  should  participate  in  an  ongoing  and 
efficacious  proticiency  testing  program.  Availability  of  proficiency  teal 
Ing  programs  may  vary  with  the  analyses  performed. 

To  test  proficiency  in  the  analysis  of  CDB.  CDU  and  B2MU.  a  labo- 
ratory should  participate  either  in  the  intcrlaboratory  comparison 
program  operated  by  the  Centre  de  Toxicologic  du  Quebec  (CTQ)  or 
an  equivalent  program.  (Currently,  no  laboratory  in  the  U.S.  performs 
proficiency  testing  on  CDB.  CDU  or  B2MU.)  Under  this  program.  CTQ 
sends  participating  laboratories  18  samples  of  each  anaiyte  (CDB.  CDU 
and/or  B2MU)  annually  for  analysis.  Participating  laboratories  must 
return  the  results  of  these  analyses  to  CTQ  within  four  to  five  weeks 
after  receiving  the  samples. 

The  CTQ  program  pools  analytical  results  from  many  participating 
laboratories  to  derive  consensus  mean  values  for  each  of  the  samples 
distributed.  Results  reported  by  each  laboratory  then  are  compared 
against  these  consensus  means  for  the  analyzed  samples  to  determine 
the  relative  performance  of  each  laboratory.  The  proficiency  of  a  par- 
ticipating laboratory  is  a  function  of  the  extent  of  agreement  between 
results  submitted  by  the  participating  laboratory  and  the  consensus 
values  for  the  set  of  samples  analyzed. 

Proficiency  testing  for  CRTU  analysis  (which  should  be  performed  with 
CDU  and  B2MU  analyses  to  evaluate  the  results  properly)  also  is  rec- 
ommended. In  the  U.S..  only  the  College  of  American  Pathologists  (CAP) 
currently  conducts  CRTU  proficiency  testing;  participating  laboratories 
should  be  accredited  for  CRTU  analysis  by  the  CAP. 

Results  of  the  proficiency  evaluations  will  be  forwarded  to  the  partici- 
pating laboratory  by  the  proficiency-testing  laboratory,  as  well  as  to 
physicians  designated  by  the  participating  laboratory  to  receive  this 
information.  In  addition,  the  participating  laboratory  should,  on  re- 
quest, submit  the  results  of  their  internal  Quality  Assurance/Quality 
Control  (QA/QC)  program  for  each  analytic  procedure  (i.e.,  CDB,  CDU 
and /or  B2MU)  to  physicians  designated  to  receive  the  proficiency 
results.  For  participating  laboratories  offering  CDU  and/or  B2MU 
analyses.  QA/QC  documentation  also  should  be  provided  for  CRTU 
analysis.  (Laboratories  should  provide  QA/QC  information  regarding 
CRTU  analysis  directly  to  the  requesting  physician  if  they  perform  the 
analysis  in-house:  if  CRTU  analysis  is  performed  by  another  laboratory 
under  contract,  this  information  should  be  provided  to  the  physician 
by  the  contract  laboratory.) 

QA/QC  information,  along  with  the  actual  biological  specimen  measure- 
ments, should  be  provided  to  the  responsible  physician  using  standard 
formats.  These  physicians  then  may  collate  the  QA/QC  information  with 
proficiency  test  results  to  compare  the  relative  performance  of  laborato- 
ries, as  well  as  to  facilitate  evaluation  of  the  worker  monitoring  data.  This 
information  supports  decisions  made  by  the  physician  with  regard  to  the 
biological  monitoring  program,  and  for  mandating  medical  removal. 

This  protocol  describes  procedures  that  may  be  used  by  the  responsible 
physicians  to  identify  laboratories  most  likely  to  be  proficient  in  the 
analysis  of  samples  used  in  the  biological  monitoring  of  cadmium:  also 
provided  are  procedures  for  record  keeping  and  reporting  by  laboratories 
participating  in  proficiency  testing  programs,  and  recommendations  to 
assist  these  physicians  in  interpreting  analytical  results  determined  by 


partii  Ipatlng  laboratories.  As  the  collet  Hon  and  handling  ol  samples 
.ill.  1 1  .  the  quality  ol  tin  data,  ret  ommi  ndauon  sn  made  tbi  these 
i.iskv  Specifications  for  analytical  methods  to  b<-  used  In  the  nu-iiii.il 
monitoring  program  are  Included  In  tins  prottx  ol  as  well 

in  .  oni  luslon,  this  document  is  intended  as  •>  supplement  to  i  harai 

In  i/i  .mil  maintain  the  quality  Ol  nn-iln.il  monitoring  Mala  collet  liil 
imili-i    the  final  cadmium  rule  promulgated  b)    OSIIA  12')  (i-l<  pari 

I'M  hi  OSHA  has  been  141.  mini  authority  under  thi  Occupational  Safety 
.mil  1  ii-aiih  Ait  of  1970  to  protect  workers  from  the  effects  ol  exposure 
in  hazardous  substances  tn  the  work  place  and  to  mandate  adequate 

monitoring  ol  workers  to  determine  when  adverse  health  effects  may 
In  occurring.  This  nonmandalory  protocol  Is  Intended  to  provide  guide 
lines  and  recommendations  to  Improve  the  accural  y  and  n  liability  of 
the  procedures  used  to  analyze  the  biological  samples  collected  as  part 
of  the  medical  monitoring  program  for  cadmium. 

2.0  Definitions 
When  the  terms  below  appear  In  this  protocol,  use  the  following 
definitions. 

Accuracy:  A  measure  of  the  bias  of  a  data  set.  Bias  is  a  systemaUc 
error  that  Is  either  inherent  In  a  method  or  caused  by  some  artifact 
or  idiosyncracy  of  the  measurement  system.  Bias  is  characterized  by 
a  consistent  deviation  (positive  or  negative)  In  the  results  from  an  ac- 
cepted reference  value. 

Arithmetic  Mean:  The  sum  of  measurements  in  a  set  divided  by  the 
number  of  measurements  In  a  set. 

Blind  Samples:  A  quality  control  procedure  In  which  the  concentration 
of  anaiyte  in  the  samples  should  be  unknown  to  the  analyst  at  the 
time  that  the  analysis  is  performed. 

Coefficient  of  Variation:  The  ratio  of  the  standard  deviation  of  a  set  of  mea- 
surements to  the  mean  (arithmeUc  or  geometric)  of  the  measurements. 

Compliance  Samples:  Samples  from  exposed  workers  sent  to  a  partici- 
pating laboratory  for  analysis. 

Contml  Charts:  Graphic  representations  of  the  results  for  quality  control 
samples  being  analyzed  by  a  participating  laboratory. 

Control  Limits:  Statistical  limits  which  define  when  an  analytic  procedure 
exceeds  acceptable  parameters;  control  limits  provide  a  method  of  assess- 
ing the  accuracy  of  analysts,  laboratories,  and  discrete  analytic  runs. 

Control  Samples:  Quality  control  samples. 

FIT:  The  measured  amount  of  an  anaiyte  divided  by  the  theoretical 
value  (defined  below)  for  that  anaiyte  in  the  sample  analyzed:  this  ratio 
is  a  measure  of  the  recovery  for  a  quality  control  sample. 

Geometric  Mean:  The  natural  antiiog  of  the  mean  of  a  set  of  natural 
log-transformed  data. 

Geometric  Standard  Deviation:  The  antiiog  of  the  standard  deviation 
of  a  set  of  natural  log-transformed  data. 

Limit  of  Detection:  Using  a  predefined  level  of  confidence,  this  is  the 
lowest  measured  value  at  which  some  of  the  measured  material  is 
likely  to  have  come  from  the  sample. 

Mean:  A  central  tendency  of  a  set  of  data;  in  this  protocol,  this  mean 
is  denned  as  the  arithmetic  mean  (see  definition  of  arithmetic  mean 
above)  unless  stated  otherwise. 

Performance:  A  measure  of  the  overall  quality  of  data  reported  by 
a  laboratory. 

Pools:  Groups  of  quality-control  samples  to  be  established  for  each 
target  value  (defined  below)  of  an  anaiyte.  For  the  protocol  provided  in 
attachment  3.  for  example,  the  theoretical  value  of  the  quality  control 
samples  of  the  pool  must  be  within  a  range  defined  as  plus  or  minus 
(±)  50%  of  the  target  value.  Within  each  anaiyte  pool,  there  must  be 
quality  control  samples  of  at  least  4  theoretical  values. 

Precision:  The  extent  of  agreement  between  repeated,  independent 
measurements  of  the  same  quantity  of  an  anaiyte. 

Proficiency:  The  ability  to  satisfy  a  specified  level  of  anaiyte  per- 
formance. 

Proficiency  Samples:  Specimens,  the  values  of  which  are  unknown  to 
anyone  at  a  participating  laboratory,  and  which  are  submitted  by  a 
participating  laboratory  for  proficiency  testing. 
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Quality  or  Data  Quality:  A  measure  of  the  confidence  In  the  mea- 
surement value. 

Quality  Control  (QC)  Samples:  Specimens,  the  value  of  which  is 
unknown  to  the  analyst,  but  is  known  to  the  appropriate  QA/QC 
personnel  of  a  participating  laboratory;  when  used  as  part  of  a  lab- 
oratory QA/gC  program,  the  theoretical  values  of  these  samples 
should  not  be  known  to  the  analyst  until  the  analyses  are  complete. 
QC  samples  are  to  be  run  in  sets  consisting  of  one  QC  sample  from 
each  pool  (see  definition  of  "pools"  above). 

Sensitivity:  For  the  purposes  of  this  protocol,  the  limit  of  detection. 

Standard  Deviation:  A  measure  of  the  distribution  or  spread  of  a  data 
set  about  the  mean:  the  standard  deviation  is  equal  to  the  positive 
square  root  of  the  variance,  and  is  expressed  in  the  same  units  as 
the  original  measurements  in  the  data  set. 

Standards:  Samples  with  values  known  by  the  analyst  and  used  to 
calibrate  equipment  and  to  check  calibration  throughout  an  analytic 
run.  In  a  laboratory  QA/QC  program,  the  values  of  the  standards 
must  exceed  the  values  obtained  for  compliance  samples  such  that 
the  lowest  standard  value  is  near  the  limit  of  detection  and  the  highest 
standard  is  higher  than  the  highest  compliance  sample  or  QC  sample. 
Standards  of  at  least  three  different  values  are  to  be  used  for  calibra- 
tion, and  should  be  constructed  from  at  least  2  different  sources. 

Target  Value:  Those  values  of  CDB.  CDU  or  B2MU  which  trigger  some 
action  as  prescribed  in  the  medical  surveillance  section  of  the  regu- 
latory text  of  the  final  cadmium  rule.  For  CDB.  the  target  values  are 
5,  10  and  15  pg/1.  For  CDU,  the  target  values  are  3.  7.  and  15  pg/g 
CRTU.  For  B2  MU,  the  target  values  are  300.  750  and  1500  pg/g 
CRTU.  (Note  that  target  values  may  vary  as  a  function  of  time.) 

Theoretical  Value  (or  Theoretical  Amount):  The  reported  concentration 
of  a  quality-control  sample  (or  calibration  standard)  derived  from 
prior  characterizations  of  the  sample. 

Value  or  Measurement  Value:  The  numerical  result  of  a  measurement. 

Variance:  A  measure  of  the  distribution  or  spread  of  a  data  set  about 
the  mean:  the  variance  is  the  sum  of  the  squares  of  the  differences 
between  the  mean  and  each  discrete  measurement  divided  by  one 
less  than  the  number  of  measurements  in  the  data  set. 

3.0  Protocol 

This  protocol  provides  procedures  for  characterizing  and  maintaining 
the  quality  of  analytic  results  derived  for  the  medical  monitoring 
program  mandated  for  workers  under  the  final  cadmium  rule. 

3.1  Overview 

The  goal  of  this  protocol  is  to  assure  that  medical  monitoring  data 
are  of  sufficient  quality  to  facilitate  proper  interpretation.  The  data 
quality  objectives  (DQOs)  defined  for  the  medical  monitoring  program 
are  summarized  in  Table  1 .  Based  on  available  information,  the  DQOs 
presented  in  Table  1  should  be  achievable  by  the  majority  of  laborat- 
ories offering  the  required  analyses  commercially;  OSHA  recommends 
that  only  laboratories  meeting  these  DQOs  be  used  for  the  analysis  of 
biological  samples  collected  for  monitoring  cadmium  exposure. 

TABLE  1— RECOMMENDED  DATA  QUALITY  OBJECTIVES 

(DQOS)  FOR  THE  CADMIUM  MEDICAL  MONITORING 

PROGRAM 


Analyte/ 
concentration  pool 

Limit  of 
detection 

Precision 
(CV)  <%) 

Accuracy 

Cadmium  in  blood 
=2  pg/1 
>2  pg/1 

0.5  pg/1 

40 
20 

±1  pg/1  or  15% 
of  the  mean 

Cadmium  in  urine 
=s2  pg/1  creatinine 
>2  pg/1  creatinine 

05  pg/g 
creatinine 

40 
20 

±1  pg/1  or  15% 
of  the  mean. 

3-2-microglobulin 
in  urine: 
100  pg/g  creatine. 

100  pg/g 
creatinine 

5 

±15%  of  the 
mean. 
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To  satisfy  the  DQOs  presented  in  Table  1 .  OSHA  provides  the  fol- 
lowing guidelines: 

1 .  Procedures  for  the  collection  and  handling  of  blood  and  urine  are 
specified  (Section  3.4. 1  of  this  protocol); 

2.  Preferred  analytic  methods  for  the  analysis  of  CDB.  CDU  and 
B2MU  are  defined  (and  a  method  for  the  determination  of  CRTU 
also  is  specified  since  CDU  and  B2MU  results  are  to  be  normalized 
to  the  level  of  CRTU). 

3.  Procedures  are  described  for  identifying  laboratories  likely  to  pro- 
vide the  required  analyses  in  an  accurate  and  reliable  manner; 

4.  These  guidelines  (Sections  3.2. 1  to  3.2.3.  and  Section  3.3)  include 
recommendations  regarding  internal  QA/QC  programs  for  participat- 
ing laboratories,  as  well  as  levels  of  proficiency  through  participation 
in  an  interlaboratory  proficiency  program; 

5.  Procedures  for  QA/QC  record  keeping  (Section  3.3.2).  and  for 
reporting  QC/QA  results  are  described  (Section  3.3.3);  and, 

6.  Procedures  for  interpreting  medical  monitoring  results  are  spec- 
ified (Section  3.4.3). 

Methods  recommended  for  the  biological  monitoring  of  eligible 
workers  are: 

1.  The  method  of  Stoeppler  and  Brandt  (1980)  for  CDB  determin- 
ations (limit  of  detection:  0.5  pg/1); 

2.  The  method  of  Pruszkowska  et  al.  (1983)  for  CDU  determinations 
(limit  of  detection:  0.5  pg/1  of  urine);  and, 

3.  The  Pharmacia  Delphia  test  kit  (Pharmacia  1990)  for  the  deter- 
mination of  B2MU  (limit  of  detection:  100  pg/1  urine). 

Because  both  CDU  and  B2MU  should  be  reported  in  pg/g  CRTU.  an 
independent  determination  of  CRTU  is  recommended.  Thus,  both  the 
OSHA  Salt  Lake  City  Technical  Center  (OSLTC)  method  (OSHA,  no 
date)  and  the  Jaffe  method  (Du  Pont,  no  date)  for  the  determination  of 
CRTU  are  specified  under  this  protocol  (i.e..  either  of  these  2  methods 
may  be  used).  Note  that  although  detection  limits  are  not  reported  for 
either  of  these  CRTU  methods,  the  range  of  measurements  expected 
for  CRTU  (0.9-1.7  g/1)  are  well  above  the  likely  limit  of  detection  for 
either  of  these  methods  (Harrison.  1987). 

Laboratories  using  alternate  methods  should  submit  sufficient  data 
to  the  responsible  physicians  demonstrating  that  the  alternate  meth- 
od is  capable  of  satisfying  the  defined  data  quality  objectives  of  the 
program.  Such  laboratories  also  should  submit  a  QA/QC  plan  that 
documents  the  performance  of  the  alternate  method  in  a  manner 
entirely  equivalent  to  the  QA/QC  plans  proposed  in  Section  3.3. 1. 

3.2  Duties  of  the  Responsible  Physician 
The  responsible  physician  will  evaluate  biological  monitoring  results 
provided  by  participating  laboratories  to  determine  whether  such 
laboratories  are  proficient  and  have  satisfied  the  QA/QC  recom- 
mendations. In  determining  which  laboratories  to  employ  for  this 
purpose,  these  physicians  should  review  proficiency  and  QA/QC 
data  submitted  to  them  by  the  participating  laboratories. 

Participating  laboratories  should  demonstrate  proficiency  for  each 
analyte  (CDU.  CDB  and  B2MU)  sampled  under  the  biological  moni- 
toring program.  Participating  laboratories  involved  in  analyzing  CDU 
and  B2MU  also  should  demonstrate  proficiency  for  CRTU  analysis, 
or  provide  evidence  of  a  contract  with  a  laboratory  proficient  in 
CRTU  analysis. 

3.2.1  Recommendations  for  Selecting 

Among  Existing  Laboratories 

OSHA  recommends  that  existing  laboratories  providing  commercial 

analyses  for  CDB.  CDU  and/or  B2MU  for  the  medical  monitoring 

program  satisfy  the  following  criteria: 

1 .  Should  have  performed  commercial  analyses  for  the  appropriate 
analyte  (CDB.  CDU  and/or  B2MU)  on  a  regular  basis  over  the  last 
2  years: 

2.  Should  provide  the  responsible  physician  with  an  internal  QA/ 
QC  plan; 

3.  If  performing  CDU  or  B2MU  analyses,  the  participating  laboratory 
should  be  accredited  by  the  CAP  for  CRTU  analysis,  and  should  be 
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enrolled  in  the  corresponding  <  \Psurvej  [note  that  alternate  creden 
tlala  i ii. iv  be  acceptable,  but  acceptablllt)  la  t<>  !»■  determined  l >\  the 
reaponalble  physician);  and, 

i  Should  have  enrolled  In  i  in-  erg  Interlabaratory iparlaon  pi 

foi  the  appropriate  anah/ti  [<  DB.  CDUand/oi  B2MU). 

r.niii  i [ >. ii 1 1 iti  laboratories  should  submit  appropriate  documentation 
demonstrating  compliance  with  the  above  i  rlterla  to  the  reaponalble 
physician  lb  demonstrate  compliance  with  the  Bra!  od  tin-  above  criteria, 
participating  laboratories  should  Bubmll  the  fallowing  documentation 
in:  each  analyte  they  plan  to  analyze  (note  that  ea<  h  document  should 
covei  .1  period  ol  .it  least  8  consecutive  quarters,  and  that  the  period 
designated  by  the  term  "regular  analyses"  Is  at  least  ono  aqu 

i  i  opus  oi  laboratory  reports  providing  results  firom  regulai  analyses 
oi  the  appropriate  analyte  (CDB,  CDU  and/or  B2MLT); 

2.  Copies  of  1  or  more  signed  and  executed  contracts  foi  i  he  pro- 
vision ni  regulai  analyses  ol  the  appropriate  analyte  (CDB.  CDU 
and/or  B2MU):  or. 

3.  Copies  of  invoices  sent  to  1  or  more  clients  requesting  payment  for 

l  lie  provision  of  regular  analyses  of  the  appropriate  analyte  (CDB.  CDU 
and/or  B2MU).  Whatever  the  form  of  documentation  submitted,  the 
specific  analytic  procedures  conducted  should  be  identified  directly.  'Hie 
forms  that  are  copied  for  submission  to  the  responsible  physician  also 
should  Identify  the  laboratory  which  provided  these  analyses. 

To  demonstrate  compliance  with  the  second  of  the  above  criteria,  a 
laboratory  should  submit  to  the  responsible  physician  an  internal  QA/ 
QC  plan  detailing  the  standard  operating  procedures  to  be  adopted  for 
satisfying  the  recommended  QA/QC  procedures  for  the  analysis  of  each 
specific  analyte  (CDB.  CDU  and/or  B2MU).  Procedures  for  internal 
QA/QC  programs  are  detailed  in  Section  3.3. 1  below. 

To  satisfy  the  third  of  the  above  criteria,  laboratories  analyzing  for  CDU 
or  B2MU  also  should  submit  a  QA/QC  plan  for  creatinine  analysis 
(CRTU):  the  QA/gC  plan  and  characterization  analyses  for  CRTU  must 
come  from  the  laboratory  performing  the  CRTU  analysis,  even  if  the 
CRTU  analysis  is  being  performed  by  a  contract  laboratory. 

Laboratories  enrolling  in  the  CTQ  program  (to  satisfy  the  last  of  the 
above  criteria)  must  remit,  with  the  enrollment  application,  an  ini- 
tial fee  of  approximately  $100  per  analyte.  (Note  that  this  fee  is  only 
an  estimate,  and  is  subject  to  revision  without  notice.)  Laboratories 
should  indicate  on  the  application  that  they  agree  to  have  proficiency 
test  results  sent  by  the  CTQ  directly  to  the  physicians  designated  by 
participating  laboratories. 

Once  a  laboratory's  application  is  processed  by  the  CTg.  the  laboratory 
will  be  assigned  a  code  number  which  will  be  provided  to  the  labora- 
tory on  the  initial  confirmation  form,  along  with  identification  of  the 
specific  analytes  for  which  the  laboratory  is  participating.  Confirmation 
of  participation  will  be  sent  by  the  CTQ  to  physicians  designated  by 
the  applicant  laboratory. 

3.2.2  Recommended  Review  of  Laboratories 
Selected  to  Perform  Analyses 
Six  months  alter  being  selected  initially  to  perform  analyte  determin- 
ations, the  status  of  participating  laboratories  should  be  reviewed  by 
the  responsible  physicians.  Such  reviews  should  then  be  repeated  even' 
6  months  or  whenever  additional  proficiency  or  QA/QC  documentation 
is  received  (whichever  occurs  first). 

As  soon  as  the  responsible  physician  has  received  the  CTQ  results 
from  the  first  3  rounds  of  proficiency  testing  (i.e.,  3  sets  of  3  samples 
each  for  CDB.  CDU  and/or  B2MU)  for  a  participating  laboratory,  the 
status  of  the  laboratory's  continued  participation  should  be  reviewed. 
Over  the  same  initial  6-month  period,  participating  laboratories  also 
should  provide  responsible  physicians  the  results  of  their  internal 
QA/QC  monitoring  program  used  to  assess  performance  for  each 
analyte  (CDB.  CDU  and/or  B2MU)  for  which  the  laboratory  performs 
determinations.  This  information  should  be  submitted  using  appropri- 
ate forms  and  documentation. 

The  status  of  each  participating  laboratory  should  be  determined  for 
each  analyte  (i.e..  whether  the  laboratory  satisfies  minimum  proficiency 
guidelines  based  on  the  proficiency  samples  sent  by  the  CTQ  and  the 
results  of  the  laboratory's  internal  QA/QC  program).  To  maintain 
competency  for  analysis  of  CDB.  CDU  and/or  B2MU  during  the  first 


in.  laboratory  should  satlary  performance  requirements  for  at 
least  2  ol  the  3  profli  leni  y  samples  provided  In  eoi  b  oi  the  3  rounds 
completed  ova  the  6  month  period  Profli  It  ni  |  should  be  maintained 
lor  the  anah/te(s)  foi  wtiii  ii  tin  laboratory  i  ondui  ta  determinations. 

ro  continue  participation  foi  <  DU  and/a  B2MU  analyse,  laboi 

also  should  either  maintain  accreditation  for  CRTU  analysis  In  the  CAP 

ii  .mil  p.Htii  Ipati  in  ill'  I  .\r  surveys,  oi  they  should  ■  ontrai ' 

tin-  i  in     and  B2MU  analysis  to  .1  laboratory  which  satisfies  these 

requirements  (or  which  can  provide  documentation  of  accreditation/ 

p.uiii  ip.ition  111  .in  equivalent  program) 

(Tie  performance  requirement  for  CDB  analysts  is  defined  as  an  an- 
alytical  result  within  ±  l  pg/l  blood  or  15%  of  the  consensu 
(whichever  is  greater),  For  samples  exhibiting  a  consensus  mean  less 
than  i  pg/l,  the  performance  requirement  is  defined  as  a  conceo 
ii.iiinn  between  the  detection  limit  oi  the  analysis  and  a  maximum 
of  2  pg/l.  The  purpose  foi  redefining  the  acceptable  Interval  for  low 
CDB  values  Is  to  encourage  proper  reporting  of  the  actual  values 
obtained  during  measurement:  laboratories,  therefore,  will  not  be 
penalized  (In  terms  of  a  narrow  range  of  acceptability)  for  reporting 
measured  concentrations  smaller  than  1  pg/l. 

The  performance  requirement  for  CDU  analysis  is  defined  as  an  an- 
alytical result  within  ±1  pg/l  urine  or  15%  of  the  consensus  mean 
(whichever  Is  greater).  For  samples  exhibiting  a  consensus  mean  less 
than  1  pg/l  urine,  the  performance  requirement  Is  defined  as  a  con- 
centration between  the  detection  limit  of  the  analysis  and  a  maximum 
of  2  pg/l  urine.  Laboratories  also  should  demonstrate  proficiency  In 
creatinine  analysis  as  defined  by  the  CAP.  Note  that  reporting  CDU 
results,  other  than  for  the  CTQ  proficiency  samples  (i.e..  compliance 
samples),  should  be  accompanied  with  results  of  analyses  for  CRTU. 
and  these  2  sets  of  results  should  be  combined  to  provide  a  measure 
of  CDU  in  units  of  pg/g  CRTU. 

The  performance  requirement  for  B2MU  is  defined  as  analytical 
results  within  ±  15%  of  the  consensus  mean.  Note  that  reporting 
B2MU  results,  other  than  for  CTQ  proficiency  samples  (i.e..  compli- 
ance samples),  should  be  accompanied  with  results  of  analyses  for 
CRTU.  and  these  2  sets  of  results  should  be  combined  to  provide  a 
measure  of  B2MU  in  units  of  pg/g  CRTU. 

There  are  no  recommended  performance  checks  for  CRTU  analyses. 
As  stated  previously,  laboratories  performing  CRTU  analysis  in  sup- 
port of  CDU  or  B2MU  analyses  should  be  accredited  by  the  CAP.  and 
participating  in  the  CAP'S  survey  for  CRTU. 

Following  the  first  review,  the  status  of  each  participating  laboratory 
should  be  reevaluated  at  regular  intervals  (i.e. .  corresponding  to  receipt  of 
results  from  each  succeeding  round  of  proficiency  testing  and  submission 
of  reports  from  a  participating  laboratory's  internal  QA/QC  program). 

After  a  year  of  collecting  proficiency  test  results,  the  following 
proficiency  criterion  should  be  added  to  the  set  of  criteria  used  to 
determine  the  participating  laboratory's  status  (for  analyzing  CDB. 
CDU  and/or  B2MU):  A  participating  laboratory  should  not  fail  perfor- 
mance requirements  for  more  than  4  samples  from  the  6  most  recent 
consecutive  rounds  used  to  assess  proficiency  for  CDB.  CDU  and/or 
B2MU  separately  (i.e..  a  total  of  18  discrete  proficiency  samples  for 
each  analyte).  Note  that  this  requirement  does  not  replace,  but  sup- 
plements, the  recommendation  that  a  laboratory  should  satisfy  the 
performance  criteria  for  at  least  2  of  the  3  samples  tested  for  each 
round  of  the  program. 

3.2.3  Recommendations  for  Selecting  Among 
Newly-Formed  Laboratories  (or  Laboratories  that 
Previously  Failed  to  Meet  the  Protocol  Guidelines) 
OSHA  recommends  that  laboratories  that  have  not  previously  provided 
commercial  analyses  of  CDB.  CDU  and/or  B2MU  (or  have  done  so  for 
a  period  less  than  2  years),  or  which  have  provided  these  analyses  for 
2  or  more  years  but  have  not  conformed  previously  with  these  protocol 
guidelines,  should  satisfy  the  following  provisions  for  each  analyte  for 
which  determinations  are  to  be  made  prior  to  being  selected  to  analyze 
biological  samples  under  the  medical  monitoring  program: 

1.  Submit  to  the  responsible  physician  an  internal  QA/QC  plan  de- 
tailing the  standard  operating  procedures  to  be  adopted  for  satisfying 
the  QA/QC  guidelines  (guidelines  for  internal  gA/QC  programs  are 
detailed  in  Section  3.3.1): 
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2.  Submit  to  the  responsible  physician  the  results  of  the  initial 
characterization  analyses  for  each  analyte  for  which  determinations 
are  to  be  made: 

3.  Submit  to  the  responsible  physician  the  results,  for  the  initial  6- 
month  period,  of  the  internal  QA/QC  program  for  each  analyte  for  which 
determinations  are  to  be  made  (if  no  commercial  analyses  have  been 
conducted  previously,  a  minimum  of  2  mock  standardization  trials  for 
each  analyte  should  be  completed  per  month  for  a  6-month  period): 

4.  Enroll  in  the  CTQ  program  for  the  appropriate  analyte  for  which 
determinations  are  to  be  made,  and  arrange  to  have  the  CTQ  program 
submit  the  initial  confirmation  of  participation  and  proficiency  test 
results  directly  to  the  designated  physicians.  Note  that  the  designated 
physician  should  receive  results  from  3  completed  rounds  from  the 
CTQ  program  before  approving  a  laboratory  for  participation  in  the 
biological  monitoring  program: 

5.  Laboratories  seeking  participation  for  CDU  and/or  B2MU  analyses 
should  submit  to  the  responsible  physician  documentation  of  ac- 
creditation by  the  CAP  for  CRTU  analyses  performed  in  conjunction 
with  CDU  and/or  B2MU  determinations  (if  CRTU  analyses  are  con- 
ducted by  a  contract  laboratory,  this  laboratory  should  submit  proof 
of  CAP  accreditation  to  the  responsible  physician);  and. 

6.  Documentation  should  be  submitted  on  an  appropriate  form. 

To  participate  in  CDB.  CDU  and/or  B2MU  analyses,  the  laboratory 
should  satisfy  the  above  criteria  for  a  minimum  of  2  of  the  3  profi- 
ciency samples  provided  in  each  of  the  3  rounds  of  the  CTQ  pro- 
gram over  a  6-month  period;  this  procedure  should  be  completed 
for  each  appropriate  analyte.  Proficiency  should  be  maintained  for 
each  analyte  to  continue  participation.  Note  that  laboratories  seeking 
participation  for  CDU  or  B2MU  also  should  address  the  performance 
requirements  for  CRTU.  which  involves  providing  evidence  of  ac- 
creditation by  the  CAP  and  participation  in  the  CAP  surveys  (or  an 
equivalent  program). 

The  performance  requirement  for  CDB  analysis  is  defined  as  an  ana- 
lytical result  within  ±1  ug/1  or  15%  of  the  consensus  mean  (whichever 
is  greater).  For  samples  exhibiting  a  consensus  mean  less  than  1 
ug/1.  the  performance  requirement  is  defined  as  a  concentration 
between  the  detection  limit  of  the  analysis  and  a  maximum  of  2 
ug/1.  The  purpose  of  redefining  the  acceptable  interval  for  low  CDB 
values  is  to  encourage  proper  reporting  of  the  actual  values  obtained 
during  measurement;  laboratories,  therefore,  will  not  be  penalized 
(in  terms  of  a  narrow  range  of  acceptability)  for  reporting  measured 
concentrations  less  than  1  ug/1. 

The  performance  requirement  for  CDU  analysis  is  defined  as  an 
analytical  result  within  ±1  ug/1  urine  or  15%  of  the  consensus  mean 
(whichever  is  greater).  For  samples  exhibiting  a  consensus  mean 
less  than  1  ug/1  urine,  the  performance  requirement  is  defined  as  a 
concentration  that  falls  between  the  detection  limit  of  the  analysis 
and  a  maximum  of  2  ug/1  urine.  Performance  requirements  for  the 
companion  CRTU  analysis  (defined  by  the  CAP)  also  should  be  met. 
Note  that  reporting  CDU  results,  other  than  for  CTQ  proficiency 
testing  should  be  accompanied  with  results  of  CRTU  analyses,  and 
these  2  sets  of  results  should  be  combined  to  provide  a  measure  of 
CDU  in  units  of  ug/g  CRTU. 

The  performance  requirement  for  B2MU  is  defined  as  an  analytical 
result  within  ±  1 5%  of  the  consensus  mean.  Note  that  reporting  B2MU 
results,  other  than  for  CTQ  proficiency  testing  should  be  accompanied 
with  results  of  CRTU  analysis,  these  2  sets  of  results  should  be  com- 
bined to  provide  a  measure  of  B2MU  in  units  of  ug/g  CRTU. 

Once  a  new  laboratory  has  been  approved  by  the  responsible  phy- 
sician for  conducting  analyte  determinations,  the  status  of  this  ap- 
proval should  be  reviewed  periodically  by  the  responsible  physician 
as  per  the  criteria  presented  under  Section  3.2.2. 

Laboratories  which  have  failed  previously  to  gain  approval  of  the 
responsible  physician  for  conducting  determinations  of  1  or  more 
analytes  due  to  lack  of  compliance  with  the  criteria  defined  above  for 
existing  laboratories  (Section  3.2.1).  may  obtain  approval  by  satis- 
fying the  criteria  for  newly-formed  laboratories  defined  under  this 
section;  for  these  laboratories,  the  second  of  the  above  criteria  may 
be  satisfied  by  submitting  a  new  set  of  characterization  analyses  for 
each  analyte  for  which  determinations  are  to  be  made. 


Reevaluation  of  these  laboratories  is  discretionary  on  the  part  of  the 
responsible  physician.  Reevaluation.  which  normally  takes  about  6 
months,  may  be  expedited  if  the  laboratory  can  achieve  100%  com- 
pliance with  the  proficiency  test  criteria  using  the  6  samples  of  each 
analyte  submitted  to  the  CTQ  program  during  the  first  2  rounds  of 
proficiency  testing. 

For  laboratories  seeking  reevaluation  for  CDU  or  B2MU  analysis, 
the  guidelines  for  CRTU  analyses  also  should  be  satisfied.  Includ- 
ing accreditation  for  CRTU  analysis  by  the  CAP.  and  participation 
in  the  CAP  survey  program  (or  accreditation/participation  in  an 
equivalent  program). 

3.2.4  Future  Modifications  to  the  Protocol  Guidelines 
As  participating  laboratories  gain  experience  with  analyses  for  CDB, 
CDU  and  B2MU.  it  is  anticipated  that  the  performance  achievable 
by  the  majority  of  laboratories  should  Improve  until  it  approaches 
that  reported  by  the  research  groups  which  developed  each  method. 
OSHA.  therefore,  may  choose  to  recommend  stricter  performance 
guidelines  in  the  future  as  the  overall  performance  of  participating 
laboratories  improves. 

3.3  Guidelines  for  Record  Keeping  and  Reporting 

To  comply  with  these  guidelines,  participating  laboratories  should 
satisfy  the  above-stated  performance  and  proficiency  recommend- 
ations, as  well  as  the  following  internal  QA/QC.  record  keeping,  and 
reporting  provisions. 

If  a  participating  laboratory  fails  to  meet  the  provisions  of  these 
guidelines,  it  is  recommended  that  the  responsible  physician  dis- 
approve further  analyses  of  biological  samples  by  that  laboratory 
until  it  demonstrates  compliance  with  these  guidelines.  On  disap- 
proval, biological  samples  should  be  sent  to  a  laboratory  that  can 
demonstrate  compliance  with  these  guidelines,  at  least  until  the 
former  laboratory  is  reevaluated  by  the  responsible  physician  and 
found  to  be  In  compliance. 

The  following  record  keeping  and  reporting  procedures  should  be 
practiced  by  participating  laboratories. 

3.3.1  Internal  Quality  Assurance/Quality  Control  Procedures 
Laboratories  participating  in  the  cadmium  monitoring  program 
should  develop  and  maintain  an  internal  quality  assurance/quality 
control  (QA/QC)  program  that  incorporates  procedures  for  estab- 
lishing and  maintaining  control  for  each  of  the  analytic  procedures 
(determinations  of  CDB,  CDU  and/or  B2MU)  for  which  the  laboratory 
is  seeking  participation.  For  laboratories  analyzing  CDU  and/or 
B2MU.  a  QA/QC  program  for  CRTU  also  should  be  established. 

Written  documentation  of  QA/QC  procedures  should  be  described  in 
a  formal  QA/QC  plan;  this  plan  should  contain  the  following  infor- 
mation: Sample  acceptance  and  handling  procedures  (i.e.,  chain-of- 
custody);  sample  preparation  procedures;  instrument  parameters; 
calibration  procedures;  and,  calculations.  Documentation  of  QA/QC 
procedures  should  be  sufficient  to  identify  analytical  problems,  de- 
fine criteria  under  which  analysis  of  compliance  samples  will  be 
suspended,  and  describe  procedures  for  corrective  actions. 

3.3.1 .1  QA/QC  procedures  for  establishing 
control  of  CDB  and  CDU  analyses 
The  QA/QC  program  for  CDB  and  CDU  should  address,  at  a  min- 
imum, procedures  involved  in  calibration,  establishment  of  control 
limits,  internal  QC  analyses  and  maintaining  control,  and  correc- 
tive-action protocols.  Participating  laboratory  should  develop  and 
maintain  procedures  to  assure  that  analyses  of  compliance  samples 
are  within  control  limits,  and  that  these  procedures  are  documented 
thoroughly  in  a  QA/QC  plan. 

A  nonmandatory  QA/QC  protocol  is  presented  in  Attachment  1 .  This 
attachment  is  illustrative  of  the  procedures  that  should  be  addressed 
in  a  proper  QA/QC  program. 

Calibration.  Before  any  analytic  runs  are  conducted,  the  analytic 
instrument  should  be  calibrated.  Calibration  should  be  performed  at 
the  beginning  of  each  day  on  which  QC  and/or  compliance  samples 
are  run.  Once  calibration  is  established.  QC  or  compliance  samples 
may  be  run.  Regardless  of  the  type  of  samples  run,  about  every 
fifth  sample  should  serve  as  a  standard  to  assure  that  calibration 
is  being  maintained. 
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i  .iiii>i i  is  being  maintained  ii  the  standard  is  within  •  16%  of  its 

theoretical  value,  n  s  standard  is  i than  •  1594  ol  It*  theoretical 

value,  the  run  has  exceeded  control  limits  dui  to  calibration  erroi  the 
entire  sei  ol  samples  then  should  be  reanalyzed  aftei  ret  alibratlng  or 
the  resuJts  should  be  recalculated  baaed  on  a  statistical  curve  derived 
from  thai  sel  ol  standards, 

ii  is  rssi-nii.il  thai  the  value  ol  the  hinhesi  standard  analyzed  be  higher 

than  the  highest  sample  analysed;  II  may  be  accessary,  therefi 

inn  ,i  hicii  si. mil. ml  .ii  the  end  ol  the  run,  which  has  been  selected 

based  on  results  obtained  over  the ■-.  i  if  l  hi  run  (I.e..  high 

any  standard  analyzed  to  thai  point). 

Standards  should  be  kepi  fresh;  .is  samples  age,  they  should  be  com- 
pared uiiii  new  standards  .m<i  replaced  n  necessary. 

Internal  Quality  <  .nun./  Analyses.  Internal  QC  samples  should  be  de 
termined  Interspersed  with  analyses  ol  compliance  samples,  Al  a i 

iiiiiiin.  these  samples  should  be  run  ai  a  rate  ol  5%  ol  the  compliance 
samples  or  .u  leasi  one  sei  ot  QC  samples  per  analysis  oi  compllani ' 

samples,  whichever  is  greatei  ll  only  2  samples  are  run.  they  should 
1  ..in. 1111  .lillerenl  levels  of  cadmium. 

Internal  QC  samples  may  be  obtained  as  commercially-available  rcf 
materials  and/or  they  may  be  internally  prepared.  Internally- 
prepared  samples  should  be  well  characterized  and  traced,  or  compared 
to  a  reference  material  for  which  a  consensus  value  is  available. 

Levels  of  cadmium  contained  In  QC  samples  should  not  be  known  to 
the  analyst  prior  to  reporting  the  results  of  the  analysis. 

Internal  QC  results  should  be  plotted  or  charted  in  a  manner  which 
describes  sample  recovery  and  laboratory  control  limits 

Internal  Control  Limits.  The  laboratory  protocol  for  evaluating  internal 
QC  analyses  per  control  limits  should  be  clearly  defined.  Limits  may 

be  based  on  statistical  methods  (e.g..  as  2ir  from  the  laboratory  m 

recovery),  or  on  proficiency  testing  limits  (e.g..  ±lpgor  15%  of  the  mean, 
whichever  is  greater).  Statistical  limits  that  exceed  ±40%  should  be 
reevaluated  to  determine  the  source  error  in  the  analysis. 

When  laboratory  limits  are  exceeded,  analytic  work  should  terminate 
until  the  source  of  error  is  determined  and  corrected:  compliance 
samples  affected  by  the  error  should  be  reanalyzed.  In  addition,  the 
laboratory  protocol  should  address  any  unusual  trends  that  develop 
which  may  be  biasing  the  results.  Numerous,  consecutive  results  above 
or  below  laboratory  mean  recoveries,  or  outside  laboratory  statistical 
limits,  indicate  that  problems  may  have  developed. 

Corrective  Actions.  The  QA/QC  plan  should  document  in  detail  specific 
actions  taken  if  control  limits  are  exceeded  or  unusual  trends  develop. 
Corrective  actions  should  be  noted  on  an  appropriate  form,  accompa- 
nied by  supporting  documentation. 

In  addition  to  these  actions,  laboratories  should  include  whatever  ad- 
ditional actions  are  necessary  to  assure  that  accurate  data  are  reported 
to  the  responsible  physicians. 

Reference  Materials.  The  following  reference  materials  may  be  available: 

Cadmium  in  Blood  (CDB) 

1 .  Centre  de  Toxicologie  du  Quebec.  Le  Centre  Hospitalier  de  l'Universite 
Laval.  2705  boul.  Laurier.  Quebec.  Que..  Canada  G IV  4G2.  (Prepared 
6  times  per  year  at  1-15  pg  Cd/1.) 

2.  H.  Marchandise.  Community  Bureau  of  Reference-BCR.  Directorate 
General  XII.  Commission  of  the  European  Communities.  200.  rue  de 
la  Loi.  B-1049.  Brussels.  Belgium.  (Prepared  as  Bl  CBM-1  at  5.37  pg 
Cd/1.  and  Bl  CBM-2  at  12.38  pg  Cd/1.) 

3.  Kaulson  Laboratories  Inc..  691  Bloomfield  Ave..  Caldwell.  NJ  07006: 
tel:  (201)  226-9494.  FAX  (201)  226-3244.  (Prepared  as  #0141  [As.  Cd. 
Hg.  Pb|  at  2  levels.) 


Cadmium  in  Urine  (CDU) 
1  Centre  de  Toxicologic  duQuebe   Le  Centre  Hospitaller  dell  1 
Laval.  2705  boul  Laurier,  Quebe    Que.,  Canada  G IV  4G2  (Prepared 

|M  I    \eal    I 

2.  National  Institute  ol  Standards  and  rechnology  (NIST)  Depl  ..i 
Comme, dthi  rsburg,  Ml):  tei:  (301)975  <;77f,  [Prepared  as  sum 

2670  In-./.    .In.. I   urine  [metals]:  sei   in.  hides  normal  and  elevated 

levels  ol  mi  1. iK,  cadmium  is  certified  foi  elevated  level  oi  mho  pg/i  in 
reconstituted  urine.) 

3,  Kaulson  Laboratories  Inc.,  *i«*  1  Bloomfield  Ave..  Caldwell.  NJ  07006; 

tel:  (201)  226-9494.  FAX  (201)  226-3244.  (Prepared  as  «0140(As.  <  4 

Hg.  I'l.|  at  2  levels.) 

3.3.1 .2  QA/QC  procedures 
for  establishing  control  of  B2MU 

A  written,  detailed  QA/QC  plan  for  B2MU  analysis  should  be  developed. 
The  QA/QC  plan  should  contain  a  protocol  similar  10  those  protocols 
developed  for  the  CDB/CDU  analyses.  Differences  in  analyses  may 
warrant  some  differences  In  the  QA/QC  protocol,  but  procedures  10 
ensure  analytical  Integrity  should  be  developed  and  followed. 

Examples  of  performance  summaries  that  can  be  provided  Include 
measurements  of  accuracy  (I.e..  the  means  of  measured  values  versus 
target  values  lor  the  control  samples)  and  precision  (I.e..  based  on  du- 
plicate analyses).  Ii  is  recommended  that  the  accuracy  and  precision 
measurements  be  compared  to  those  reported  as  achievable  by  the 
Pharmacia  Delphia  kit  (Pharmacia  1990)  to  determine  if  and  when 
unsatisfactory  analyses  have  arisen.  If  the  measurement  error  of  1  or 
more  of  the  control  samples  is  more  than  1 5%.  the  run  exceeds  control 
limits.  Similarly,  this  decision  is  warranted  when  the  average  CV  for 
duplicate  samples  is  greater  than  5%. 

3.3.2  Procedures  for  Record  Keeping 
To  satisfy  reporting  requirements  for  commercial  analyses  of  CDB.  CDU 
and/or  B2MU  performed  for  the  medical  monitoring  program  mandated 
under  the  cadmium  rule,  participating  laboratories  should  maintain  the 
following  documentation  for  each  analyte: 

1.  For  each  analytic  instrument  on  which  analyte  determinaUons 
are  made,  records  relating  to  the  most  recent  calibration  and  QC 
sample  analyses; 

2.  For  these  instruments,  a  tabulated  record  for  each  analyte  of 
those  determinations  found  to  be  within  and  outside  of  control 
limits  over  the  past  2  years: 

3.  Results  for  the  previous  2  years  of  the  QC  sample  analyses  conducted 
under  the  internal  QA/QC  program  (this  information  should  be:  Provided 
for  each  analyte  for  which  determinations  are  made  and  for  each  analytic 
instrument  used  for  this  purpose,  sufficient  to  demonstrate  that  internal 
QA/QC  programs  are  being  executed  properly,  and  consistent  with  data 
sent  to  responsible  physicians. 

4.  Duplicate  copies  of  monitoring  results  for  each  analyte  sent  to  clients 
during  the  previous  5  years,  as  well  as  associated  information:  supporting 
material  such  as  chain-of-custody  forms  also  should  be  retained:  and. 

5.  Proficiency  test  results  and  related  materials  received  while  participating 
in  the  CTQ  interlaboratory  program  over  the  past  2  years:  results  also 
should  be  tabulated  to  provide  a  serial  record  of  relative  error  (derived 
per  Section  3.3.3  below). 

3.3.3  Reporting  Procedures 
Participating  laboratories  should  maintain  these  documents:  QA/QC 
program  plans:  QA/QC  status  reports:  CTQ  proficiency  program  re- 
ports: and.  analytical  data  reports.  The  informauon  that  should  be 
included  in  these  reports  is  summarized  in  Table  2:  a  copy  of  each 
report  should  be  sent  to  the  responsible  physician. 


OSHA  Standards  for  the  Construction  Industry 


419 


TABLE  2— REPORTING  PROCEDURES  FOR  LABORATORIES  PARTICIPATING 
IN  THE  CADMIUM  MEDICAL  MONITORING  PROGRAM 


Report 


Frequency  (time  frame) 


1  9A/QC  Program  Plan Once  (initially). 

2  QA/QC  Status  Report Every  2  months 

3  Proficiency  Report Attached  to  every  data  report. 

4  Analytical  Data  Report For  all  reports  of  data  results. 


A  detailed  description  of  the  QA/QC  protocol  to  be  established  by  the 
laboratory  to  maintain  control  of  analyte  determinations. 

Results  of  the  QC  samples  incorporated  into  regular  runs  for  each  instru- 
ment (over  the  period  since  the  last  report). 

Results  from  the  last  full  year  of  proficiency  samples  submitted  to  the 
CTQ  program  and  Results  of  the  100  most  recent  QC  samples  incorpo- 
rated into  regular  runs  for  each  instrument. 

Date  the  sample  was  received:  Date  the  sample  was  analyzed;  Appropriate 
chain-of-custody  information:  Types  of  analyses  performed:  Results  of  the 
requested  analyses  and  Copy  of  the  most  current  proficiency  report. 


As  noted  in  Section  3.3. 1 .  a  QA/QC  program  plan  should  be  de- 
veloped that  documents  internal  QA/QC  procedures  (defined  under 
Section  3.3.1)  to  be  Implemented  by  the  participating  laboratory 
for  each  analyte:  this  plan  should  provide  a  list  identifying  each 
instrument  used  in  making  analyte  determinations. 

A  QA/QC  status  report  should  be  written  bimonthly  for  each  analyte.  In 
this  report,  the  results  of  the  QC  program  during  the  reporting  period 
should  be  reported  for  each  analyte  in  the  following  manner:  The  num- 
ber (N)  of  QC  samples  analyzed  during  the  period:  a  table  of  the  target 
levels  defined  for  each  sample  and  the  corresponding  measured  values: 
the  mean  of  F/T  value  (as  defined  below)  for  the  set  of  QC  samples  run 
during  the  period;  and.  use  of  X  ±cr  (as  defined  below)  for  the  set  of  QC 
samples  run  during  the  period  as  a  measure  of  precision. 

As  noted  in  Section  2.  an  F/T  value  for  a  QC  sample  is  the  ratio  of 
the  measured  concentration  of  analyte  to  the  established  (i.e..  ref- 
erence) concentration  of  analyte  for  that  QC  sample.  The  equation 
below  describes  the  derivation  of  the  mean  for  F/T  values.  X.  (with 
N  being  the  total  number  of  samples  analyzed): 

1IF/T) 


X  =: 


N 


The  standard  deviation,  d.  for  these  measurements  is  derived  using 
the  following  equation  (note  that  cr  is  twice  this  value): 

fS  (F/T  -XI2 1"2 


L     N  -  1        J 

The  nonmandatory  QA/QC  protocol  (see  Attachment  1)  indicates  that 
QC  samples  should  be  divided  into  several  discrete  pools,  and  a  separate 
estimate  of  precision  for  each  pools  then  should  be  derived.  Several 
precision  estimates  should  be  provided  for  concentrations  which  differ 
in  average  value.  These  precision  measures  may  be  used  to  document 
improvements  in  performance  with  regard  to  the  combined  pool. 

Participating  laboratories  should  use  the  CTQ  proficiency  program 
for  each  analyte.  Results  of  the  this  program  will  be  sent  by  CTQ 
directly  to  physicians  designated  by  the  participating  laboratories. 
Proficiency  results  from  the  CTQ  program  are  used  to  establish  the 
accuracy  of  results  from  each  participating  laboratory,  and  should 
be  provided  to  responsible  physicians  for  use  in  trend  analysis.  A 
proficiency  report  consisting  of  these  proficiency  results  should  ac- 
company data  reports  as  an  attachment. 

For  each  analyte.  the  proficiency  report  should  include  the  results 
from  the  6  previous  proficiency  rounds  in  the  following  format: 

1 .  Number  (N)  of  samples  analyzed: 

2.  Mean  of  the  target  levels.  (l/N)Sr  with  T,  being  a  consensus  mean 
for  the  sample: 

3.  Mean  of  the  measurements.  (1/N)S,.  with  M,  being  a  sample 
measurement: 

4.  A  measure  of  error  defined  by: 

(1/N)S(T,  -  M.)  2 

Analytical  data  reports  should  be  submitted  to  responsible  physi- 
cians directly.  For  each  sample,  report  the  following  information: 


The  date  the  sample  was  received;  the  date  the  sample  was  analyzed: 
appropriate  chain-of-custody  information;  the  type(s)  of  analyses 
performed:  and.  the  results  of  the  analyses.  This  information  should 
be  reported  on  a  form  similar  to  the  form  provided  an  appropriate 
form.  The  most  recent  proficiency  program  report  should  accompany 
the  analytical  data  reports  (as  an  attachment). 

Confidence  intervals  for  the  analytical  results  should  be  reported  as 
X  ±6-  with  X  being  the  measured  value  and  ir  the  standard  deviation 
calculated  as  described  above. 

ForCDU  or  B2MU  results,  which  are  combined  with  CRTU  measure- 
ments for  proper  reporting,  the  95%  confidence  limits  are  derived 
from  the  limits  for  CDU  or  B2MU.  (p).  and  the  limits  for  CRTU.  (q). 
as  follows: 


|Y2  X  p2  X  X2  X  q2 


For  these  calculations.  X  ±p  is  the  measurement  and  confidence 
limits  for  CDU  or  B2MU.  and  Y  ±q  is  the  measurement  and  confi- 
dence limit  for  CRTU. 

Participating  laboratories  should  notify  responsible  physicians  as 
soon  as  they  receive  information  indicating  a  change  in  their  ac- 
creditation status  with  the  CTQ  or  the  CAP.  These  physicians  should 
not  be  expected  to  wait  until  formal  notice  of  a  status  change  has 
been  received  from  the  CTQ  or  the  CAP. 

3.4  Instructions  to  Physicians 
Physicians  responsible  for  the  medical  monitoring  of  cadmium-ex- 
posed workers  must  collect  the  biological  samples  from  workers:  they 
then  should  select  laboratories  to  perform  the  required  analyses,  and 
should  interpret  the  analytic  results. 

3.4.1  Sample  Collection  and  Holding  Procedures 
Blood  Samples.  The  following  procedures  are  recommended  for  the 
collection,  shipment  and  storage  of  blood  samples  for  CDB  analysis  to 
reduce  analytical  variablility:  these  recommendations  were  obtained 
primarily  through  personal  communications  with  J. P.  Weber  of  the 
CTQ  ( 1 99 1 ) .  and  from  reports  by  the  Centers  for  Disease  Control  (CDC . 
1986)  and  Stoeppler  and  Brandt  (1980). 

To  the  extent  possible,  blood  samples  should  be  collected  from  work- 
ers at  the  same  time  of  day.  Workers  should  shower  or  thoroughly 
wash  their  hands  and  arms  before  blood  samples  are  drawn.  The 
following  materials  are  needed  for  blood  sample  collection:  Alcohol 
wipes;  sterile  gauze  sponges;  band-aids;  20-gauge,  1 ,5-in.  stainless 
steel  needles  (sterile):  preprinted  labels:  tourniquets:  vacutainer 
holders:  3-ml  "metal  free"  vacutainer  tubes  (i.e..  dark-blue  caps), 
with  EDTA  as  an  anti-coagulant;  and.  styrofoam  vacutainer  ship- 
ping containers. 

Whole  blood  samples  are  taken  by  venipuncture.  Each  blue-capped 
tube  should  be  labeled  or  coded  for  the  worker  and  company  before 
the  sample  is  drawn.  (Blue-capped  tubes  are  recommended  instead 
of  red-capped  tubes  because  the  latter  may  consist  of  red  coloring 
pigment  containing  cadmium,  which  could  contaminate  the  sam- 
ples.) Immediately  after  sampling,  the  vacutainer  tubes  must  be 
thoroughly  mixed  by  inverting  the  tubes  at  least  1 0  times  manually 
or  mechanically  using  a  Vortex  device  (for  15  sec).  Samples  should 
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be  refrigerated  Immediately  a  (tared  on  Ice  until  they  can  be  packed 
iiii  shipment  to  the  partli  Ipatlng  laboratory  foi  analysis 

implea  i>e  shipped  with  .1  'cool  pak" 

to  keep  the  Samples  Cold  during  Shlpincnl.  However.  I  Ik-  <    IXJ  roiillnelv 

ships  .hkI  receives  blood  samples  for  cadmium  analysis  that  have  nol 
been  kepi  cool  during  shipment  rheC  1  t.j  has  found  no  deterioration  ol 
cadmium  In  blologlcaJ  Quids  thai  wen-  shipped  via  parcel  posl  without 
.1  cooling  agent,  even  though  these  deliveries  often  take  2  weeks  to 
real  ii  theli  destination. 

1  rfne  Samples.  The  following  are  rec  ommendi  d  p dures  fbi  the  1  ol 

ie>  linn,  shipment  and  storage  ol  mine  for  cdi  1  and  B2MI  i  analyses, 
and  were  obtained  primarily  through  peraonal  communications  with 
.11'  Weber  ol  the  CTQ  (19911.  iiid  from  reports  by  the  CDC  (1986)  and 
1  .md  Brandt  (1980] 

Single  "spot*  samples  are  recommended,  As  is:>.m  ,  an  degradi  in  the 

bladder,  workers  should  first  empty  Iheii  bladdei  and  then  drink  a 

issol  watei  al  the  atari  ol  1  he  visit.  Urine  samples  then  should 

be  Collected  within  1  hour.  Separate  samples  should  be  collected  fol 
CDU  and  B2MU  using  the  following  materials:  Sterile  urine  collection 
cups  1250  mil:  small  sealable  plastic  bags:  preprinted  labels:  15-ml 
polypropylene  or  polyethylene  screw-cap  tubes:  lab  gloves  ("metal 

heel:  and.  preservatives  (as  indicated). 

I  In  sealed  collection  cup  should  be  kept  in  the  plastic  bag  until 
collection  time.  The  workers  should  wash  their  hands  with  soap 
and  water  before  receiving  the  collection  cup. 

The  collection  cup  should  not  be  opened  until  Just  before  voiding  and 
the  cup  should  be  sealed  immediately  after  filling.  It  is  important  that 
the  inside  of  the  container  and  cap  are  not  touched  by.  or  come  into 
contact  with,  the  body,  clothing  or  other  surfaces. 

For  CDU  analyzes,  the  cup  is  swirled  gently  to  resuspend  any  solids,  and  the 
1 5-ml  tube  is  filled  with  10-12  ml  urine.  The  CDC  recommends  the  addition 
of  100  pi  concentrated  HN03  as  a  preservative  before  sealing  the  tube 
and  then  freezing  the  sample.  The  CTQ  recommends  minima]  handling 
and  does  not  acidify  their  interlaboratory  urine  reference  materials 
prior  to  shipment,  nor  do  they  freeze  the  sample  for  shipment.  At  the 
CTQ.  if  the  urine  sample  has  much  sediment,  the  sample  is  acidified 
in  the  lab  to  free  any  cadmium  in  the  precipitate. 

For  B2M.  the  urine  sample  should  be  collected  directly  into  a  poly- 
ethylene bottle  previously  washed  with  dilute  nitric  acid.  The  pH  of 
the  urine  should  be  measured  and  adjusted  to  8.0  with  0. 1  N  NaOH 
immediately  following  collection.  Samples  should  be  frozen  and  stored 
at  -20  °C  until  testing  is  performed.  The  B2M  in  the  samples  should 
be  stable  for  2  days  when  stored  at  2-8  °C.  and  for  at  least  2  months 
at  -20  °C.  Repeated  freezing  and  thawing  should  be  avoided  to  prevent 
denaturing  the  B2M  (Pharmacia  1990). 

3.4.2  Recommendations  for  Evaluating  Laboratories 
Using  standard  error  data  and  the  results  of  proficiency  testing  ob- 
tained from  CTQ.  responsible  physicians  can  make  an  informed  choice 
of  which  laboratory  to  select  to  analyze  biological  samples.  In  general, 
laboratories  with  small  standard  errors  and  little  disparity  between 
target  and  measured  values  tend  to  make  precise  and  accurate  sample 
determinations.  Estimates  of  precision  provided  to  the  physicians  with 
each  set  of  monitoring  results  can  be  compared  to  previously-reported 
proficiency  and  precision  estimates.  The  latest  precision  estimates 
should  be  at  least  as  small  as  the  standard  error  reported  previously  by 
the  laboratory.  Moreover,  there  should  be  no  indication  that  precision 
is  deteriorating  (i.e..  increasing  values  for  the  precision  estimates).  If 
precision  is  deteriorating,  physicians  may  decide  to  use  another  labo- 
ratory for  these  analyses.  QA/QC  information  provided  by  the  partici- 
pating laboratories  to  physicians  can.  therefore,  assist  physicians  in 
evaluating  laboratory  performance. 

3.4.3  Use  and  Interpretation  of  Results 
When  the  responsible  physician  has  received  the  CDB,  CDU  and/or 
B2MU  results,  these  results  must  be  compared  to  the  action  levels 
discussed  in  the  final  rule  for  cadmium.  The  comparison  of  the  sample 
results  to  action  levels  is  straightforward.  The  measured  value  reported 
from  the  laboratory  can  be  compared  directly  to  the  action  levels:  if 
the  reported  value  exceeds  an  action  level,  the  required  actions  must 
be  initiated. 


4.0  Background 

1  ."ii m  is  a  naturally  occurring  environmental  1  ontammanl  to  which 

humans  are  continually  exposed  In  food,  wati  1  and  air.  rhe  average  dafty 
Intake  of  cadmru  population  Is  estimated  to  be  10-20  ug/day. 

Most  di  this  intake  is  via  Ingestion,  foi  whli  h  absorption  is  estimated 
iKinv.il  ••!  al.  1979),  Aii  additional  nonm  1  upatlonal  soun  e  ol 
cadmium  is  smoking  tobaot  o;  smoking  .1  pai  k  ol  1  Igarettea  s  day  adds 
an  additional  2  1  pg  cadmium  to  the  dally  intake,  assuming  absorption 
via  Inhalation  of  25-35%  (Nordberg  and  Nordberg  1988:  Friberg  and 
Ellnda  1988:  Travis  and  Haddock  1980). 

Exposure  to  Cadmium  Iiimics  and  dusts  In  an  occupational  setting 

where  air  concentrations  are  20-50  pg/m  results  in  an  additional 
daily  intake  ol  several  hundred  micrograms  [Friberg and  EHnder  1988. 

p.  563).  In  such  a  setting,  occupational  exposure  to  cadmium  occurs 

prtmarUj  via  Inhalation,  although  additional  exposure  may  occur 
through  the  Ingestion  ol  material  via  contaminated  hands  If  workers 
eat  or  smoke  without  first  washing.  Some  of  the  particles  that  are 
mli. 1I1  (I  iniUally  may  be  ingested  when  the  material  is  deposited  In 
the  upper  respiratory  tract,  where  it  may  be  cleared  by  mucociliary 
transport  and  subsequently  swallowed. 

Cadmium  introduced  Into  the  body  through  inhalation  or  Ingestion 
is  transported  by  the  albumin  fraction  of  the  blood  plasma  to  the 
liver,  where  it  accumulates  and  is  stored  principally  as  a  bound  form 
complexed  with  the  protein  metallothionein.  Metallothioneln-bound 
cadmium  is  the  main  form  of  cadmium  subsequently  transported  to 
the  kidney:  it  Is  these  2  organs,  the  liver  and  kidney.  In  which  the 
majority  of  the  cadmium  body  burden  accumulates.  As  much  as  one 
half  of  the  total  body  burden  of  cadmium  may  be  found  in  the  kidneys 
(Nordberg  and  Nordberg  1988). 

Once  cadmium  has  entered  the  body,  elimination  is  slow:  about  0.02% 
of  the  body  burden  is  excreted  per  day  via  urinary/fecal  eliminaUon. 
The  whole-body  half-life  of  cadmium  is  10-35  years,  decreasing  slighUy 
with  increasing  age  (Travis  and  Haddock  1980). 

The  continual  accumulation  of  cadmium  is  the  basis  for  its  chronic 
noncarcinogenic  toxicity.  This  accumulation  makes  the  kidney  the  target 
organ  in  which  cadmium  toxicity  usually  is  first  observed  (Piscator  1964). 
Renal  damage  may  occur  when  cadmium  levels  in  the  kidney  cortex  ap- 
proach 200  pg/g  wet  tissue-weight  (Travis  and  Haddock  1980). 

The  kinetics  and  internal  distribution  of  cadmium  in  the  body  are 
complex,  and  depend  on  whether  occupational  exposure  to  cadmium 
is  ongoing  or  has  terminated.  In  general,  cadmium  in  blood  is  related 
principally  to  recent  cadmium  exposure,  while  cadmium  in  urine  re- 
flects cumulative  exposure  (i.e..  total  body  burden)  (Lauwerys  et  aL 
1976;  Friberg  and  Elinder  1988). 

4.1  Health  Effects 

Studies  of  workers  in  a  variety  of  industries  indicate  that  chronic 
exposure  to  cadmium  may  be  linked  to  several  adverse  health  effects 
including  kidney  dysfunction,  reduced  pulmonary  function,  chronic 
lung  disease  and  cancer  (Federal  Register  1990).  The  primary  sites  for 
cadmium-associated  cancer  appear  to  be  the  lung  and  the  prostate. 

Cancer.  Evidence  for  an  association  between  cancer  and  cadmium 
exposure  comes  from  both  epidemiological  studies  and  animal  ex- 
periments. Pott  (1965)  found  a  statistically  significant  elevation  in 
the  incidence  of  prostate  cancer  among  a  cohort  of  cadmium  workers. 
Other  epidemiology  studies  also  report  an  elevated  incidence  of  prostate 
cancer;  however,  the  increases  observed  in  these  other  studies  were 
not  statistically  significant  (Meridian  Research.  Inc.  1989). 

One  study  (Thun  et  aL  1985)  contains  sufficiently  quantitative  estimates 
of  cadmium  exposure  to  allow  evaluation  of  dose-response  relationships 
between  cadmium  exposure  and  lung  cancer.  A  staUstically  significant 
excess  of  lung  cancer  attributed  to  cadmium  exposure  was  found  in  this 
study,  even  after  accounting  for  confounding  variables  such  as  coexposure 
to  arsenic  and  smoking  habits  (Meridian  Research.  Inc.  1989). 

Evidence  for  quantifying  a  link  between  lung  cancer  and  cadmium 
exposure  comes  from  a  single  study  (Takenaka  et  al.  1983).  In  this 
study,  dose-response  relationships  developed  from  animal  data  were 
extrapolated  to  humans  using  a  variety  of  models.  OSHA  chose  the  mul- 
tistage risk  model  for  estimaUng  the  risk  of  cancer  for  humans  using 
these  animal  data.  Animal  injection  studies  also  suggest  an  association 
between  cadmium  exposure  and  cancer,  particularly  observations  of 
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an  increased  incidence  of  tumors  at  sites  remote  from  the  point  of 
injection.  The  International  Agency  for  Research  on  Cancer  (IARC) 
(Supplement  7,  1987)  indicates  that  this,  and  related,  evidence  is 
sufficient  to  classify  cadmium  as  an  animal  carcinogen.  However,  the 
results  of  these  injection  studies  cannot  be  used  to  quantify  risks 
attendant  to  human  occupational  exposures  due  to  differences  in 
routes  of  exposure  (Meridian  Research.  Inc.  1989). 

Based  on  the  above-cited  studies,  the  U.S.  Environmental  Protection 
Agency  (EPA)  classifies  cadmium  as  "Bl."  a  probable  human  car- 
cinogen (USEPA  1985).  IARC  in  1987  recommended  that  cadmium 
be  listed  as  a  probable  human  carcinogen. 

Kidney  Dysfunction.  The  most  prevalent  nonmalignant  effect  ob- 
served among  workers  chronically  exposed  to  cadmium  is  kidney 
dysfunction.  Initially,  such  dysfunction  is  manifested  by  protein- 
uria (Meridian  Research,  Inc.  1989:  Roth  Associates.  Inc.  1989). 
Proteinuria  associated  with  cadmium  exposure  is  most  commonly 
characterized  by  excretion  of  low-molecular  weight  proteins  (15.000- 
40.000  MW),  accompanied  by  loss  of  electrolytes,  uric  acid,  calcium, 
amino  acids,  and  phosphate.  Proteins  commonly  excreted  include 
(3-2-microglobulin  (B2M).  retinol-binding  protein  (RBP).  immuno- 
globulin light  chains,  and  lysozyme.  Excretion  of  low  molecular 
weight  proteins  is  characteristic  of  damage  to  the  proximal  tubules 
of  the  kidney  (Iwao  et  al.  1980). 

Exposure  to  cadmium  also  may  lead  to  urinary  excretion  of  high- 
molecular  weight  proteins  such  as  albumin,  immunoglobulin  G.  and 
glycoproteins  (Meridian  Research.  Inc.  1989;  Roth  Associates.  Inc. 
1989).  Excretion  of  high-molecular  weight  proteins  is  indicative  of 
damage  to  the  glomeruli  of  the  kidney.  Bernard  et  al.  (1979)  suggest 
that  cadmium-associated  damage  to  the  glomeruli  and  damage  to 
the  proximal  tubules  of  the  kidney  develop  independently  of  each 
other,  but  may  occur  in  the  same  individual. 

Several  studies  indicate  that  the  onset  of  low-molecular  weight  pro- 
teinuria is  a  sign  of  irreversible  kidney  damage  (Friberg  et  al.  1974: 
Roels  et  al.  1982:  Piscator  1984:  Elinder  et  al.  1985;  Smith  et  al. 
1986).  For  many  workers,  once  sufficiently  elevated  levels  of  B2M 
are  observed  in  association  with  cadmium  exposure,  such  levels  do 
not  appear  to  return  to  normal  even  when  cadmium  exposure  is 
eliminated  by  removal  of  the  worker  from  the  cadmium-contaminated 
work  environment  (Friberg.  exhibit  29,  1990). 

Some  studies  indicate  that  cadmium-induced  proteinuria  may  be 
progressive:  levels  of  B2MU  increase  even  after  cadmium  exposure  has 
ceased  (Elinder  et  al.  1985).  Other  researchers  have  reached  similar 
conclusions  (Frieburg  testimony.  OSHA  docket  exhibit  29,  Elinder 
testimony.  OSHA  docket  exhibit  55.  and  OSHA  docket  exhibits  8-86B). 
Such  observations  are  not  universal,  however  (Smith  et  al.  1986: 
Tsuchiya  1976).  Studies  in  which  proteinuria  has  not  been  observed, 
however,  may  have  initiated  the  reassessment  too  early  (Meridian 
Research.  Inc.  1989;  Roth  Associates.  Inc.  1989:  Roels  1989). 

A  quantitative  assessment  of  the  risks  of  developing  kidney  dysfunc- 
tion as  a  result  of  cadmium  exposure  was  performed  using  the  data 
from  Ellis  et  al.  (1984)  and  Falcket  al.  (1983).  Meridian  Research.  Inc. 
(1989)  and  Roth  Associates.  Inc.  (1989)  employed  several  mathemati- 
cal models  to  evaluate  the  data  from  the  2  studies,  and  the  results 
indicate  that  cumulative  cadmium  exposure  levels  between  5  and 
100  ug-years/m3  correspond  with  a  one-in-a-thousand  probability 
of  developing  kidney  dysfunction. 

When  cadmium  exposure  continues  past  the  onset  of  early  kidney 
damage  (manifested  as  proteinuria),  chronic  nephrotoxicity  may 
occur  (Meridian  Research,  Inc.  1989;  Roth  Associates.  Inc.  1989). 
Uremia,  which  is  the  loss  of  the  glomerulus'  ability  to  adequately 
filter  blood,  may  result.  This  condition  leads  to  severe  disturbance 
of  electrolyte  concentrations,  which  may  result  in  various  clinical 
complications  including  atherosclerosis,  hypertension,  pericarditis, 
anemia,  hemorrhagic  tendencies,  deficient  cellular  immunity,  bone 
changes,  and  other  problems.  Progression  of  the  disease  may  require 
dialysis  or  a  kidney  transplant. 

Studies  in  which  animals  are  chronically  exposed  to  cadmium 
confirm  the  renal  effects  observed  in  humans  (Friberg  et  al.  1986). 
Animal  studies  also  confirm  cadmium-related  problems  with  cal- 
cium metabolism  and  associated  skeletal  effects,  which  also  have 
been  observed  among  humans.  Other  effects  commonly  reported  in 


chronic  animal  studies  include  anemia,  changes  in  liver  morphology, 
immunosuppression  and  hypertension.  Some  of  these  effects  may 
be  associated  with  cofactors:  hypertension,  for  example,  appears  to 
be  associated  with  diet,  as  well  as  with  cadmium  exposure.  Animals 
injected  with  cadmium  also  have  shown  testicular  necrosis. 

4.2  Objectives  for  Medical  Monitoring 
In  keeping  with  the  observation  that  renal  disease  tends  to  be  the 
earliest  clinical  manifestation  of  cadmium  toxicity,  the  final  cadmium 
standard  mandates  that  eligible  workers  must  be  medically  monitored 
to  prevent  this  condition  (as  well  as  cadmimum-induced  cancer).  The 
objectives  of  medical-monitoring,  therefore,  are  to:  Identify  workers 
at  significant  risk  of  adverse  health  effects  from  excess,  chronic 
exposure  to  cadmium;  prevent  future  cases  of  cadmium -induced 
disease:  detect  and  minimize  existing  cadmium-induced  disease; 
and,  identify  workers  most  in  need  of  medical  intervention. 

The  overall  goal  of  the  medical  monitoring  program  is  to  protect  work- 
ers who  may  be  exposed  continuously  to  cadmium  over  a  45-year 
occupational  lifespan.  Consistent  with  this  goal,  the  medical  moni- 
toring program  should  assure  that: 

1.  Current  exposure  levels  remain  sufficiently  low  to  prevent  the 
accumulation  of  cadmium  body  burdens  sufficient  to  cause  dis- 
ease in  the  future  by  monitoring  CDB  as  an  indicator  of  recent 
cadmium  exposure; 

2.  Cumulative  body  burdens,  especially  among  workers  with  unde- 
fined historical  exposures,  remain  below  levels  potentially  capable 
of  leading  to  damage  and  disease  by  assessing  CDU  as  an  indicator 
of  cumulative  exposure  to  cadmium:  and. 

3.  Health  effects  are  not  occurring  among  exposed  workers  by  deter- 
mining B2MU  as  an  early  indicator  of  the  onset  of  cadmium-induced 
kidney  disease. 

4.3  Indicators  of  Cadmium  Exposure  and  Disease 

Cadmium  is  present  in  whole  blood  bound  to  albumin,  in  eryth- 
rocytes, and  as  a  metallothionein-cadmium  complex.  The  metallo- 
thionein-cadmium  complex  that  represents  the  primary  transport 
mechanism  for  cadmium  delivery  to  the  kidney.  CDB  concentrations 
in  the  general,  nonexposed  population  average  1  ug  Cd/1  whole 
blood,  with  smokers  exhibiting  higher  levels  (see  Section  5.1.6).  Data 
presented  in  Section  5. 1.6  shows  that  95%  of  the  general  population 
not  occupationally  exposed  to  cadmium  have  CDB  levels  less  than 
5pgCd/l. 

If  total  body  burdens  of  cadmium  remain  low,  CDB  concentrations 
indicate  recent  exposure  (i.e..  daily  intake).  This  conclusion  is  based 
on  data  showing  that  cigarette  smokers  exhibit  CDB  concentrations 
of  2-7  pg/1  depending  on  the  number  of  cigarettes  smoked  per  day 
(Nordberg  and  Nordberg  1988).  while  CDB  levels  for  those  who  quit 
smoking  return  to  general  population  values  (approximately  1  pg/1) 
within  several  weeks  (Lauwerys  et  al.  1976).  Based  on  these  obser- 
vations. Lauwerys  et  al.  (1976)  concluded  that  CDB  has  a  biological 
half-life  of  a  few  weeks  to  less  than  3  months.  As  indicated  in  Sec- 
tion 3.1.6.  the  upper  95th  percentile  for  CDB  levels  observed  among 
those  who  are  not  occupationally  exposed  to  cadmium  is  5  pg/1. 
which  suggests  that  the  absolute  upper  limit  to  the  range  reported 
for  smokers  by  Nordberg  and  Nordberg  may  have  been  affected  by 
an  extreme  value  (i.e..  beyond  2<j  above  the  mean). 

Among  occupationally-exposed  workers,  the  occupational  history 
of  exposure  to  cadmium  must  be  evaluated  to  interpret  CDB  levels. 
New  workers,  or  workers  with  low  exposures  to  cadmium,  exhibit 
CDB  levels  that  are  representative  of  recent  exposures,  similar  to  the 
general  population.  However,  for  workers  with  a  history  of  chronic 
exposure  to  cadmium,  who  have  accumulated  significant  stores  of 
cadmium  in  the  kidneys/liver,  part  of  the  CDB  concentrations  ap- 
pear to  indicate  body  burden.  If  such  workers  are  removed  from 
cadmium  exposure,  their  CDB  levels  remain  elevated,  possibly  for 
years,  reflecting  prior  long-term  accumulation  of  cadmium  in  body 
tissues.  This  condition  tends  to  occur,  however,  only  beyond  some 
threshold  exposure  value,  and  possibly  indicates  the  capacity  of  body 
tissues  to  accumulate  cadmium  which  cannot  be  excreted  readily 
(Friberg  and  Elinder  1988;  Nordberg  and  Nordberg  1988). 

CDU  is  widely  used  as  an  indicator  of  cadmium  body  burdens  (Nor- 
dberg and  Nordberg  1988).  CDU  is  the  major  route  of  elimination 
and.  when  CDU  is  measured,  it  is  commonly  expressed  either  as  pg 
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Cil/l  urine  [unadjusted),  pu  c  <l/l  urine  [adjusted  i"i  spet  IA  gravity), 
1 1    [he  metabolic  modi  I  Ibi 
implicated  than  i  DB,  tlnce  <  in    la  dependenUn  large  part  on 
the  body  (1-e.,  kidney)  burden  of  cadmium.  However,  a  amall  proportion 

ol  «  in    si  hi  in  attributed  to  recent  cadmh xposure,  partlcularty 

ii  exposure  to  high  alrbt concentraUona  <>i  cadmium  occurred, 

Noic-  iii.it  CDU  is  subject  in  larger  InterindtvlduBJ  and  day  to  daj 
variations  than  CDB,  so  repeated  measurements  are  recommended 
tin  CDU  evaluations 

bound  prindpalh  to  metallothlonetn,  regardless  ol  whethi  rtht 

cadmium  originates  from  metallothl in  In  plasma  oi  from  the  cad 

nuiini  poo)  accumulated  In  the  renal  tubules,  Therefore,  measurement  of 
metallothloneln  in  urine  may  provide  Information  similar  loCDU.  while 
avoiding  the  contamination  problems  that  may  occur  during  collection 

and  handling  urine  for  (-admit  mi , ma  IvsN  I  Nun  II  nit;  anil  Nurdberg  1 988). 

i  [owever,  a  commercial  method  for  the  determination  of  metallothloneln 

at  the  sensitivity  levels  required  under  the  litial  cadmium  rule  Is  not 
currently  available:  therefore,  analysis  of  CDU  Is  recommended. 

Among  the  general  population  not  orcupatlonally  exposed  to  cadmium. 
CDU  levels  average  less  than  1  ug/l  (see  Section  5.2.7).  Normalized 
for  creatinine  (CRTU).  the  average  CDU  concentration  of  the  general 
population  is  less  than  1  pg/g  CRTU.  As  cadmium  accumulates  over 
the  lifespan.  CDU  increases  with  age.  Also,  cigarette  smokers  may 
eventually  accumulate  twice  the  cadmium  body  burden  of  nonsmokers. 
CDU  is  slightly  higher  in  smokers  than  in  nonsmokers,  even  several 
years  alter  smoking  cessation  (Nordberg  and  Nordberg  1988).  Despite 
variations  due  to  age  and  smoking  habits.  95%  of  those  not  occupa- 
tuniallv  exposed  to  cadmium  exhibit  levels  of  CDU  less  than  3  pg/g 
CRTU  (based  on  the  data  presented  in  Section  5.2.7). 

About  0.02%  of  the  cadmium  body  burden  is  excreted  daily  in  urine. 
When  the  critical  cadmium  concentration  (about  200  ppm)  in  the 
kidney  is  reached,  or  if  there  is  sufficient  cadmium-induced  kidney 
dysfunction,  dramatic  increases  in  CDU  are  observed  (Nordberg  and 
Nordberg  1988).  Above  200  ppm.  therefore.  CDU  concentrations  cease 
to  be  an  Indicator  of  cadmium  body  burden,  and  are  instead  an  index 
of  kidney  failure. 

Proteinuria  is  an  index  of  kidney  dysfunction,  and  is  defined  by  OSHA 
to  be  a  material  impairment.  Several  small  proteins  may  be  monitored 
as  markers  for  proteinuria.  Below  levels  indicative  of  proteinuria,  these 
small  proteins  may  be  early  indicators  of  increased  risk  of  cadmium- 
induced  renal  tubular  disease.  Analytes  useful  for  monitoring  cad- 
mium-induced renal  tubular  damage  include: 

1.  p-2-Microglobulin  (B2M).  currently  the  most  widely  used  assay  for 
detecting  kidney  dysfunction,  is  the  best  characterized  analyte  avail- 
able (Iwao  et  al.  1980;  Chia  et  al.  1989): 

2.  Retinol  Binding  Protein  (RBP)  is  more  stable  than  B2M  in  acidic 
urine  (i.e..  B2M  breakdown  occurs  if  urinary  pH  is  less  than  5.5;  such 
breakdown  may  result  in  false  [i.e..  low]  B2M  values  [Bernard  and 
Lauwerys.  1990]): 

3.  N-Acetyl-B-Glucosaminidase  (NAG)  is  the  analyte  of  an  assay  that 
is  simple,  inexpensive,  reliable,  and  correlates  with  cadmium  levels 
under  10  pg/g  CRTU.  but  the  assay  is  less  sensitive  than  RBP  or  B2M 
(Kawada  et  al.  1989); 

4.  Metallothionein  (MT)  correlates  with  cadmium  and  B2M  levels,  and 
may  be  a  better  predictor  of  cadmium  exposure  than  CDU  and  B2M 
(Kawada  et  al.  1989): 

5.  Tamm-Horsfall  Glycoprotein  (THG)  increases  slightly  with  elevated 
cadmium  levels,  but  this  elevation  is  small  compared  to  increases  in 
urinary  albumin.  RBP.  or  B2M  (Bernard  and  Lauwerys  1990): 

6.  Albumin  (ALB),  determined  by  the  biuret  method,  is  not  sufficiently 
sensitive  to  serve  as  an  early  indicator  of  the  onset  of  renal  disease 
(Piscator  1962): 

7.  Albumin  (ALB),  determined  by  the  Amido  Black  method,  is  sen- 
sitive and  reproducible,  but  involves  a  time-consuming  procedure 
(Piscator  1962): 

8.  Glycosaminoglycan  (GAG)  increases  among  cadmium  workers,  but 
the  significance  of  this  effect  is  unknown  because  no  relationship  has 
been  found  between  elevated  GAG  and  other  indices  of  tubular  damage 
(Bernard  and  Lauwerys  1990); 
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ietal   1988);  and, 
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expoaed  workei  i  than  among  normal  controls  (Rods  et  al    1990] 
tit  the  above  analytes,  H2M  appears  to  be  the  most  widely  used  and 
best  ch  ii.  1 1  vie  to  evaluate  the  presence/ah 

as  the  extent  of,  cadmium  Induced  renal  tubular  damage  (K 

Koyama,  and  Suzuki  1089;  Shaikh  and  Smith  1984:  Nogawa  1984). 

i    It  Is  Important  thai  samples  be  collet  ted  and  handled  so  as 

to  i iml/e  B2M  degradation  under  addle  urine  I  ondltions 

i  be  threshold  value  of  B2MU  commonly  used  to  Indicate  the  presence 
i 'I  kidney  damage  300  pg/g  CRTU  (KJellstromet  al.  1977a;  Ituchct  et  al. 
1 980;  and  Kowal  and  Zlrkcs  1 983) .  This  value  represents  the  upper  951  h 
or  97.5th  percentile  level  of  urinary  excretion  observed  among  those  wlth- 
inii  tubular  dysfunction  (Ellnder,  exbt  L-140-45.  OSHA  docket  H057A). 
In  agreement  with  these  conclusions,  the  data  presented  in  Section 
5.3.7  of  this  protocol  generally  Indicate  that  the  level  of  300  pg/g  CRTU 
appears  to  define  the  boundary  for  kidney  dysfunction.  It  Is  not  clear, 
however,  that  this  level  represents  the  upper  95th  percentile  of  values 
observed  among  those  who  fail  to  demonstrate  proteinuria  effects. 

Although  elevated  B2MU  levels  appear  to  be  a  fairly  specific  indicator  of 
disease  associated  with  cadmium  exposure,  other  conditions  that  may 
lead  to  elevated  B2MU  levels  include  high  fevers  from  influenza,  extensive 
physical  exercise,  renal  disease  unrelated  to  cadmium  exposure,  lympho- 
mas, and  AIDS  (Iwao  et  al.  1980:  Schardun  and  van  Epps  1987).  Elevated 
B2M  levels  observed  In  association  with  high  fevers  from  influenza  or 
from  extensive  physical  exercise  are  transient,  and  will  return  to  normal 
levels  once  the  fever  has  abated  or  metabolic  rates  return  to  baseline 
values  following  exercise.  The  other  conditions  linked  to  elevated  B2M 
levels  can  be  diagnosed  as  part  of  a  properly-designed  medical  exami- 
nation. Consequently,  monitoring  B2M.  when  accompanied  by  regular 
medical  examinations  and  CDB  and  CDU  determinations  (as  indicators 
of  present  and  past  cadmium  exposure),  may  serve  as  a  specific,  early 
indicator  of  cadmium-induced  kidney  damage. 

4.4  Criteria  for  Medical  Monitoring 
of  Cadmium  Workers 
Medical  monitoring  mandated  by  the  final  cadmium  rule  includes  a 
combination  of  regular  medical  examinations  and  periodic  monitoring 
of  3  analytes:  CDB.  CDU  and  B2MU.  As  indicated  above.  CDB  is  mon- 
itored as  an  Indicator  of  current  cadmium  exposure,  while  CDU  serves 
as  an  indicator  of  the  cadmium  body  burden:  B2MU  is  assessed  as  an 
early  marker  of  irreversible  kidney  damage  and  disease. 

The  final  cadmium  rule  defines  a  series  of  action  levels  that  have  been 
developed  for  each  of  the  3  analytes  to  be  monitored.  These  action  levels 
serve  to  guide  the  responsible  physician  through  a  decision-making 
process.  For  each  action  level  that  is  exceeded,  a  specific  response  is 
mandated.  The  sequence  of  action  levels,  and  the  attendant  actions, 
are  described  in  detail  in  the  final  cadmium  rule. 

Other  criteria  used  in  the  medical  decision-making  process  relate  to 
tests  performed  during  the  medical  examination  (including  a  deter- 
mination of  the  ability  of  a  worker  to  wear  a  respirator).  These  criteria, 
however,  are  not  affected  by  the  results  of  the  analyte  determinations 
addressed  in  the  above  paragraphs  and.  consequently,  will  not  be 
considered  further  in  these  guidelines. 

4.5  Defining  to  Quality  and  Proficiency 
of  the  Analyte  Determinations 
As  noted  above  in  Sections  2  and  3.  the  quality  of  a  measurement 
should  be  defined  along  with  its  value  to  properly  interpret  the  results. 
Generally,  it  is  necessary  to  know  the  accuracy  and  the  precision  of  a 
measurement  before  it  can  be  properly  evaluated.  The  precision  of  the 
data  from  a  specific  laboratory  indicates  the  extent  to  which  the  repeated 
measurements  of  the  same  sample  vary  within  that  laboratory.  The  ac- 
curacy of  the  data  provides  an  indication  of  the  extent  to  which  these 
results  deviate  from  average  results  determined  from  many  laboratories 
performing  the  same  measurement  (i.e..  in  the  absence  of  an  indepen- 
dent determination  of  the  true  value  of  a  measurement).  Note  that  terms 
are  defined  operationally  relative  to  the  manner  in  which  they  will  be 
used  in  this  protocol.  Formal  definitions  for  the  terms  in  italics  used  in 
this  section  can  be  found  in  the  list  of  definitions  (Section  2). 
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Another  data  quality  criterion  required  to  properly  evaluate  mea- 
surement results  is  the  limit  of  detection  of  that  measurement.  For 
measurements  to  be  useful,  the  range  of  the  measurement  which  is 
of  interest  for  biological  monitoring  purposes  must  lie  entirely  above 
the  limit  of  detection  defined  for  that  measurement. 

The  overall  quality  of  a  laboratory's  results  is  termed  the  perfor- 
mance of  that  laboratory.  The  degree  to  which  a  laboratory  satisfies 
a  minimum  performance  level  is  referred  to  as  the  proficiency  of 
the  laboratory.  A  successful  medical  monitoring  program,  therefore, 
should  include  procedures  developed  for  monitoring  and  recording 
laboratory  performance;  these  procedures  can  be  used  to  identify 
the  most  proficient  laboratories. 

5.0  Overview  of  Medical  Monitoring  Tests 
for  CDB,  CDU,  B2MU  and  CRTU 
To  evaluate  whether  available  methods  for  assessing  CDB.  CDU.  B2MU 
and  CRTU  are  adequate  for  determining  the  parameters  defined  by  the 
proposed  action  levels,  it  is  necessary  to  review  procedures  available 
for  sample  collection,  preparation  and  analysis.  A  variety  of  techniques 
for  these  purposes  have  been  used  historically  for  the  determination 
of  cadmium  in  biological  matrices  (including  CDB  and  CDU).  and  for 
the  determination  of  specific  proteins  in  biological  matrices  (includ- 
ing B2MU).  However,  only  the  most  recent  techniques  are  capable  of 
satisfying  the  required  accuracy,  precision  and  sensitivity  (i.e..  limit  of 
detection)  for  monitoring  at  the  levels  mandated  in  the  final  cadmium 
rule,  while  still  facilitating  automated  analysis  and  rapid  processing. 

5.1  Measuring  Cadmium  in  Blood  (CDB) 
Analysis  of  biological  samples  for  cadmium  requires  strict  analytical  dis- 
cipline regarding  collection  and  handling  of  samples.  In  addition  to  oc- 
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cupational  settings,  where  cadmium  contamination  would  be  apparent, 
cadmium  is  a  ubiquitous  environmental  contaminant,  and  much  care 
should  be  exercised  to  ensure  that  samples  are  not  contaminated  during 
collection,  preparation  or  analysis.  Many  common  chemical  reagents 
are  contaminated  with  cadmium  at  concentrations  that  will  interfere 
with  cadmium  analysis;  because  of  the  widespread  use  of  cadmium 
compounds  as  colored  pigments  in  plastics  and  coatings,  the  analyst 
should  continually  monitor  each  manufacturer's  chemical  reagents  and 
collection  containers  to  prevent  contamination  of  samples. 

Guarding  against  cadmium  contamination  of  biological  samples  is 
particularly  important  when  analyzing  blood  samples  because  cad- 
mium concentrations  in  blood  samples  from  nonexposed  populations 
are  generally  less  than  2  pg/1  (2  ng/ml).  while  occupationally-exposed 
workers  can  be  at  medical  risk  to  cadmium  toxicity  if  blood  concen- 
trations exceed  5  pg/1  (ACGIH  1991  and  1992).  This  narrow  margin 
between  exposed  and  unexposed  samples  requires  that  exceptional 
care  be  used  in  performing  analytic  determinations  for  biological 
monitoring  for  occupational  cadmium  exposure. 

Methods  for  quantifying  cadmium  in  blood  have  improved  over  the 
last  40  years  primarily  because  of  improvements  in  analytical  in- 
strumentation. Also,  due  to  improvements  in  analytical  techniques, 
there  is  less  need  to  perform  extensive  multi-step  sample  prepara- 
tions prior  to  analysis.  Complex  sample  preparation  was  previously 
required  to  enhance  method  sensitivity  (for  cadmium),  and  to  reduce 
interference  by  other  metals  or  components  of  the  sample. 

5.1 .1  Analytical  Techniques  Used 
to  Monitor  Cadmium  in  Biological  Matrices 


TABLE  3— COMPARISON  OF  ANALYTICAL  PROCEDURES/INSTRUMENTATION 
FOR  DETERMINATION  OF  CADMIUM  IN  BIOLOGICAL  SAMPLES 


Analytical  procedure 


Limit  of  detection  Specified 

[ng/(g  or  ml)]  biological  matrix 


Comments 


Flame  Atomic  Absorption  Spectros- 
copy (FAAS). 


Any  matrix 


Perkin-Elmer(1982). 


Not  sensitive  enough  for  biomoni- 
toring  without  extensive  sample 
digestion,  metal  chelation  and  organic 
solvent  extraction. 


Graphite  Furnace  Atomic  Absorption 
Spectroscopy  (GFAAS). 


0.04 
20.20 


Urine 
Blood 


Pruszkowska  et  al.  (1983). 
Stoeppler  and  Brandt  (1980). 


Methods  of  choice  for  routine  cad- 
mium analysis. 


Inductively-Coupled  Argon-Plasma 
Atomic  Emission  Spectroscopy 
(ICAPAES). 


N10SH(1984A) 


Requires  extensive  sample  preparation 
and  concentration  of  metal  with  chelat- 
ing resin.  Advantage  is  simultaneous 
analyses  for  as  many  as  10  metals  from 
1  sample. 


Neutron  Activation  Gamma  Spec- 
troscopy (NA). 


Ellis  etal.  (1983) 


Only  available  in  vivo  method  for  di- 
rect determination  of  cadmium  body 
tissue  burdens;  expensive;  absolute 
determination  of  cadmium  in  refer- 
ence materials. 


Isotope  Dilution  Mass 
Spectroscopy  (IDMS). 


Michiels  and  DeBievre  (1986). 


Suitable  for  absolute  determination 

of  cadmium  in  reference  materials; 
expensive. 


Differential  Pulse  Anodic 
Stripping  Voltammetry  (DPASV). 


Any  matrix 


Stoeppler  and  Brandt  (1980). 


Suitable  for  absolute  determination 
of  cadmium  in  reference  materials: 
efficient  method  to  check  accuracy  of 
analytical  method. 


A  number  of  analytical  techniques  have  been  used  for  determining 
cadmium  concentrations  in  biological  materials.  A  summary  of  the 
characteristics  of  the  most  widely  employed  techniques  is  presented 
in  Table  3.  The  technique  most  suitable  for  medical  monitoring  for 
cadmium  is  atomic  absorption  spectroscopy  (AAS). 

To  obtain  a  measurement  using  AAS.  a  light  source  (i.e..  hollow 
cathode  or  lectrode-free  discharge  lamp)  containing  the  element  of 


interest  as  the  cathode,  is  energized  and  the  lamp  emits  a  spectrum 
that  is  unique  for  that  element.  This  light  source  is  focused  through 
a  sample  cell,  and  a  selected  wavelength  is  monitored  by  a  mono- 
chrometer  and  photodetector  cell.  Any  ground  state  atoms  in  the 
sample  that  match  those  of  the  lamp  element  and  are  in  the  path 
of  the  emitted  light  may  absorb  some  of  the  light  and  decrease  the 
amount  of  light  that  reaches  the  photodetector  cell.  The  amount  of 
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iinlii  absorbed  a)  ea<  h  characteristic  wavelength  I  J  to  the 

numbei  ol  gr id  state  atoms  ol  the  corresponding  element  thai  an 

in  the  pathway  "i  the  iiuhi  between  the  source  and  detectoi 

rmlne  the  amounl  ol  a  specific  metallic  element  In  a 

{AS,  the  sample  is  dissolved  In  a  solvent  and  aspirated  Into 

eraperature  Dame  as  an  aerosol.  Al  high  temperatui 

aolvcnl  Is  rapidly  evap  Initially 

solidified;  the  majority  ol  the  sample  elements  then  are  ban  li 

Into  an  atomic  vapoi  Next,  a  light  beam  Is  focused  above  the  flame  and 

he  sample  can  be  determined  by  measuring 

the  ill ■: !  1  the  atoms  ol  the  target  element  released 

by  the  flan  u  tertstic  wavelength. 

.  1  ■!  inn  technique,  flameless  AAS,  substitutes 
.111  electrothermal,  graphite  furnace  for  the  flame.  An  aliquol  110  100  |il) 
11!  the  sample  is  pipetted  Into  the  cold  fui  nai  e,  which  is  then  heated 
rapid)}  in  generate  an  atomic  vapor  of  the  element 

AAS  is  a  sensitive  and  specific  method  for  the  elemental  analysis 
"I  metals;  Its  main  drawback  is  nonspecific  background  absorbtion 
attering  of  the  light  beam  by  particles  of  the  sample  as  II 
decomposes  .11  high  temperatures;  nonspecific  absorbance  reduces 
the  sensitivity  ol  the  analytical  method.  The  problem  ol  nonspei  Ifli 
absoi  bance  and  scattering  can  be  reduced  by  extensive  sample  pre 
treatment,  such  as  ashing  and/or  acid  digestion  of  the  sample  to 
ts  01  ganic  content. 

Current  AAS  Instruments  employ  background  correction  devices  to 
adjust  electronically  lor  background  absorbtion  and  scattering.  A  com- 
mon method  to  correct  for  background  effects  is  to  use  a  deuterium 
arc  lamp  as  a  second  light  source.  A  continuum  light  source,  such  as 
the  deuterium  lamp,  emits  a  broad  spectrum  of  wavelengths  instead 
ol  specific  wavelengths  characteristic  of  a  particular  element,  as  with 
the  hollow  cathode  lube.  With  this  system,  light  from  the  primary 
source  and  the  continuum  source  are  passed  alternately  through  the 
sample  cell.  The  target  element  effectively  absorbs  light  only  from  the 
primary  source  (which  is  much  brighter  than  the  continuum  source 
at  the  characteristic  wavelengths),  while  the  background  matrix  ab- 
sorbs and  scatters  light  from  both  sources  equally.  Therefore,  when 
the  ratio  of  the  two  beams  is  measured  electronically,  the  effect  of 
nonspecific  background  absorption  and  scattering  is  eliminated.  A 
less  common,  but  more  sophisticated,  backgrond  correction  system 
is  based  on  the  Zeeman  effect,  which  uses  a  magnetically-activated 
light  polarizer  to  compensate  electronically  for  nonspecific  absorb- 
tion and  scattering. 

Atomic  emission  spectroscopy  with  inductively-coupled  argon  plasma 
(AES-ICAP)  is  widely  used  to  analyze  for  metals.  With  this  instrument. 
the  sample  is  aspirated  into  an  extremely  hot  argon  plasma  flame, 
which  excites  the  metal  atoms;  emission  spectra  specific  for  the  sam- 
ple element  then  are  generated.  The  quanta  of  emitted  light  passing 
through  a  monochrometer  are  amplified  by  photomultiplier  tubes  and 
measured  by  a  photodetector  to  determine  the  amount  of  metal  in  the 
sample.  An  advantage  of  AES-ICAP  over  AAS  is  that  multi-elemental 
analyses  of  a  sample  can  be  performed  by  simultaneously  measuring 
specific  elemental  emission  energies.  However.  AES-ICAP  lacks  the 
sensitivity  of  AAS.  exhibiting  a  limit  of  detection  which  is  higher  than 
the  limit  of  detection  for  graphite-furnace  AAS  (Table  3). 

Neutron  activation  (NA)  analysis  and  isotope  dilution  mass  spec- 
trometry (IDMS)  are  2  additional,  but  highly  specialized,  methods 
that  have  been  used  for  cadmium  determinations.  These  methods 
are  expensive  because  they  require  elaborate  and  sophisticated 
instrumentation. 

NA  analysis  has  the  distinct  advantage  over  other  analytical  methods 
of  being  able  to  determine  cadmium  body  burdens  in  specific  organs 
(e.g..  liver,  kidney)  in  vivo  (Ellis  et  al.  1983).  Neutron  bombardment  of 
the  target  transforms  cadmium- 1 13  to  cadmium- 114,  which  promptly 
decays  (<  10  u  sec)  to  its  ground  state,  emitting  gamma  rays  that  are 
measured  using  large  gamma  detectors:  appropriate  shielding  and 
instrumentation  are  required  when  using  this  method. 

IDMS  analysis,  a  definitive  but  laborious  method,  is  based  on  the 
change  in  the  ratio  of  2  isotopes  of  cadmium  (cadmium  1 1 1  and  1 12) 
that  occurs  when  a  known  amount  of  the  element  (with  an  artificially 
altered  ratio  of  the  same  isotopes  (i.e..  a  cadmium  1 1 1  "spike"]  is  added 
to  a  weighed  aliquot  of  the  sample  (Michiels  and  De  Bievre  1986). 


5.1 .2  Methods  Developed  for  CDB  Determinations 
A  variety  of  methods  have  been  used  foi  preparing  and  analyzing  CDB 
most  of  these  methods  rely  on  one  of  the  analytical  tei  hnlquea 
1 1.  si  ni  11 1 1  above,  Among  the  earliest  reports.  Prini  i  (1947)  and  Smith 
et  al.  1 1955)  employed  a  colorimetrb  procedure  to  analyze  lor  CDHand 
iamplea  were  dried  and  digested  through  several  cycles  with 
(rated  mineral  adds  (HNO3  and  Ho  SOJ  and  hydrogen  pi 
lii.iij   1  he  digest  was  neutralized,  and  the  cadmium  was  1  cmplexed 
".  11 1 1 '  ii|ihi ■iiviihiiH  arbazoni  i  villi  chloroform. The dlthJ 

idmiurj iplex  then  was  quantified  using  a  spectrometer, 

lures  for  cadmium  analyses  wen-  repla> 
methods  based  on  atomic  absorption  spectroscopy  (AAS)  in  the  early 
IU(  many  "I  the  Complex  sample  preparation  procedures  were 

1   Kjeflstrom  (i'i7<i|  reports  thai  In  Japanese,  American  and 

Swedish  laboratories  during  the  early  1970s,  blood  samples  wen-  wet 
ashed  with  mineral  acids  or  ashed  at  high  temperature  and  willed 
with  nitric  acid.  The  cadmium  In  the  digest  was  complexed  with  metal 

chelators  including  diethyl  dithlex  arbamate  (DDTC),  ammonium  pyr- 
rolidine dithiocarbamate  (APDCI  or  diphetiyllhiocarba/one  (dithizone) 
111  ammonia  Citrate  buffer  and  extracted  with  methyl  isobutyl  ketone 
(MIBK).  The  resulting  solution  then  was  analyzed  by  flame  AAS  or 
graphite  furnace  AAS  forcadmium  determinations  using  deuterium- 
lamp  background  correction. 

In  the  late  1970s,  researchers  began  developing  simpler  prepa- 
ration procedures.  Roels  et  al.  (1978)  and  Roberts  and  Clark  (1986) 
developed  simplified  digestion  procedures.  Using  the  Roberts  and 
Clark  method,  a  0.5  ml  aliquot  of  blood  is  collected  and  transferred 
to  a  digestion  tube  containing  1  ml  concentrated  HN03.  The  blood  is 
then  digested  at  1 10  °C  for  4  hours.  The  sample  is  reduced  in  volume 
by  continued  heating,  and  0.5  ml  30%  H2  02  is  added  as  the  sample 
dries.  The  residue  is  dissolved  in  5  ml  dilute  (1%)  HN03.  and  20  pi 
of  sample  is  then  analyzed  by  graphite-furnace  AAS  with  deuterium- 
background  correction. 

The  current  trend  in  the  preparation  of  blood  samples  is  to  dilute  the 
sample  and  add  matrix  modifiers  to  reduce  background  interference, 
rather  than  digesting  the  sample  to  reduce  organic  content.  The  method 
of  Stoeppler  and  Brandt  (1980).  and  the  abbreviated  procedure  pub- 
lished in  the  American  Public  Health  Association's  (APHA)  Methods  for 
Biological  Monitoring  (1988).  are  straightforward  and  are  nearly  iden- 
tical. For  the  APHA  method,  a  small  aliquot  (50-300  pi)  of  whole  blood 
that  has  been  stabilized  with  ethylenediaminetetraacetate  (EDTA)  is 
added  to  1.0  ml  1  MHNO.,,  vigorously  shaken  and  centrifuged.  Aliquots 
(10-25  pi)  of  the  supernatant  then  are  then  analyzed  by  graphite-fur- 
nace AAS  with  appropriate  background  correction. 

Using  the  method  of  Stoeppler  and  Brandt  (1980).  aliquots  (50-200  pi) 
of  whole  blood  that  have  been  stabilized  with  EDTA  are  pipetted  into 
clean  polystyrene  tubes  and  mixed  with  150-600  pi  of  1  M  HN03.  After 
vigorous  shaking,  the  solution  is  centrifuged  and  a  10-25  pi  aliquot 
of  the  supernatant  then  is  analyzed  by  graphite-furnace  AAS  with 
appropriate  background  correction. 

Claeys-Thoreau  (1982)  and  DeBenzo  et  al.  (1990)  diluted  blood 
samples  at  a  ratio  of  1: 10  with  a  matrix  modifier  (0.2%  Triton  X- 100. 
a  wetting  agent)  for  direct  determinations  of  CDB.  DeBenzo  et  al.  also 
demonstrated  that  aqueous  standards  of  cadmium,  instead  of  spiked, 
whole-blood  samples,  could  be  used  to  establish  calibration  curves  if 
standards  and  samples  are  treated  with  additional  small  volumes  of 
matrix  modifiers  (i.e..  1%  HN03.  0.2%  ammonium  hydrogenphosphate 
and  1  mg/ml  magnesium  salts). 

These  direct  dilution  procedures  for  CDB  analysis  are  simple  and 
rapid.  Laboratories  can  process  more  than  100  samples  a  day  using 
a  dedicated  graphite-furnace  AAS.  an  auto-sampler,  and  either  a  Zee- 
man-  or  a  deuterium-background  correction  system.  Several  authors 
emphasize  using  optimum  settings  for  graphite-furnace  temperatures 
during  the  drying,  charring,  and  atomization  processes  associated  with 
the  flameless  AAS  method,  and  the  need  to  run  frequent  QC  samples 
when  performing  automated  analysis. 

5.1.3  Sample  Collection  and  Handling 
Sample  collection  procedures  are  addressed  primarily  to  identify  ways 
to  minimize  the  degree  of  variability  that  may  be  introduced  by  sample 
collection  during  medical  monitoring.  It  is  unclear  at  this  point  the 
extent  to  which  collection  procedures  contribute  to  variability  among 
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CDB  samples.  Sources  of  variation  that  may  result  from  sampling 
procedures  include  time-of-day  effects  and  introduction  of  external 
contamination  during  the  collection  process.  To  minimize  these 
sources,  strict  adherence  to  a  sample  collection  protocol  is  recom- 
mended. Such  a  protocol  must  include  provisions  for  thorough  clean- 
ing of  the  site  from  which  blood  will  be  extracted;  also,  every  effort 
should  be  made  to  collect  samples  near  the  same  time  of  day.  It  is 
also  important  to  recognize  that  under  the  recent  OSHA  blood-borne 
pathogens  standard  (29  CFR  1910.1030).  blood  samples  and  certain 
body  fluids  must  be  handled  and  treated  as  if  they  are  infectious. 

5.1.4  Best  Achievable  Performance 

The  best  achievable  performance  using  a  particular  method  for  CDB 
determinations  is  assumed  to  be  equivalent  to  the  performance  reported 
by  research  laboratories  in  which  the  method  was  developed. 

For  their  method.  Roberts  and  Clark  (1986)  demonstrated  a  limit 
of  detection  of  0.4  pg  Cd/1  in  whole  blood,  with  a  linear  response 
curve  from  0.4  to  16.0  ug  Cd/1.  They  report  a  coefficient  of  variation 
(CV)of6.7%at8.0ug/l. 

The  APHA  (1988)  reports  a  range  of  1.0-25  pg/1.  with  a  CV  of  7.3% 
(concentration  not  stated).  Insufficient  documentation  was  available 
to  critique  this  method. 

Stoeppler  and  Brandt  ( 1980)  achieved  a  detection  limit  of  0.2  ug  Cd/1 
whole  blood,  with  a  linear  range  of  0.4-12.0  ug  Cd/1.  and  a  CV  of 
15-30%.  for  samples  at  <  1.0  ug/1.  Improved  precision  (CV  of  3.8%) 
was  reported  for  CDB  concentrations  at  9.3  ug/1. 

5.1 .5  General  Method  Performance 

For  any  particular  method,  the  performance  expected  from  com- 
mercial laboratories  may  be  somewhat  lower  than  that  reported  by 
the  research  laboratory  in  which  the  method  was  developed.  With 
participation  in  appropriate  proficiency  programs  and  use  of  a  proper 
in-house  QA/QC  program  incorporating  provisions  for  regular  correc- 
tive actions,  the  performance  of  commercial  laboratories  is  expected 
to  approach  that  reported  by  research  laboratories.  Also,  the  results 
reported  for  existing  proficiency  programs  serve  as  a  gauge  of  the 
likely  level  of  performance  that  cun-ently  can  be  expected  from  com- 
mercial laboratories  offering  these  analyses. 

Weber  (1988)  reports  on  the  results  of  the  proficiency  program  run 
by  the  Centre  de  Toxicologic  du  Quebec  (CTQ).  As  indicated  previ- 
ously, participants  in  that  program  receive  18  blood  samples  per 
year  having  cadmium  concentrations  ranging  from  0.2-20  ug/1. 
Currently.  76  laboratories  are  participating  in  this  program.  The 
program  is  established  for  several  analytes  in  addition  to  cadmium, 
and  not  all  of  these  laboratories  participate  in  the  cadmium  profi- 
ciency-testing program. 

Under  the  CTQ  program,  cadmium  results  from  individual  labo- 
ratories are  compared  against  the  consensus  mean  derived  for  each 
sample.  Results  indicate  that  after  receiving  60  samples  (i.e..  after 
participation  for  approximately  three  years).  60%  of  the  laboratories 
in  the  program  are  able  to  report  results  that  fall  within  ±1  ug/1  or 
15%  of  the  mean,  whichever  is  greater.  (For  this  procedure,  the  15% 
criterion  was  applied  to  concentrations  exceeding  7  pg/1.)  On  any 
single  sample  of  the  last  20  samples,  the  percentage  of  laboratories 
falling  within  the  specified  range  is  between  55  and  80%. 

The  CTQ  also  evaluates  the  performance  of  participating  laboratories 
against  a  less  severe  standard:  ±2  pg/1  or  15%  of  the  mean,  whichever 
is  greater  (Weber  1988);  90%  of  participating  laboratories  are  able 
to  satisfy  this  standard  after  approximately  3  years  in  the  program. 
(The  15%  criterion  is  used  for  concentrations  in  excess  of  13  pg/1) 
On  any  single  sample  of  the  last  15  samples,  the  percentage  of 
laboratories  falling  within  the  specified  range  is  between  80  and 
95%  (except  for  a  single  test  for  which  only  60%  of  the  laboratories 
achieved  the  desired  performance). 

Based  on  the  data  presented  in  Weber  (1988).  the  CV  for  analysis  of 
CDB  is  nearly  constant  at  20%  for  cadmium  concentrations  exceeding 
5  pg/1.  and  increases  for  cadmium  concentrations  below  5  pg/1-  At 
2  pg/1.  the  reported  CV  rises  to  approximately  40%.  At  1  pg/1.  the 
reported  CV  is  approximately  60%. 

Participating  laboratories  also  tend  to  overestimate  concentrations 
for  samples  exhibiting  concentrations  less  than  2  pg/1  (see  Figure 
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1 1  of  Weber  1988).  This  problem  is  due  in  part  to  the  proficiency 
evaluation  criterion  that  allows  reporting  a  minimum  ±2.0  pg/1  for 
evaluated  CDB  samples.  There  is  currently  little  economic  or  regu- 
latory incentive  for  laboratories  participating  in  the  CTQ  program 
to  achieve  greater  accuracy  for  CDB  samples  containing  cadmium 
at  concentrations  less  than  2.0  pg/1.  even  if  the  laboratory  has  the 
experience  and  competency  to  distinguish  among  lower  concentra- 
tions in  the  samples  obtained  from  the  CTQ. 

The  collective  experience  of  international  agencies  and  investigators 
demonstrate  the  need  for  a  vigorous  QC  program  to  ensure  that  CDB 
values  reported  by  participating  laboratories  are  indeed  reasonably 
accurate.  As  Friberg  (1988)  stated: 

"Information  about  the  quality  of  published  data  has  often  been 
lacking.  This  is  of  concern  as  assessment  of  metals  in  trace  con- 
centrations in  biological  media  are  fraught  with  difficulties  from  the 
collection,  handling,  and  storage  of  samples  to  the  chemical  analyses. 
This  has  been  proven  over  and  over  again  from  the  results  of  inter - 
laboratory  testing  and  quality  control  exercises.  Large  variations  in 
results  were  reported  even  from  experienced'  laboratories." 

The  UNEP/WHO  global  study  of  cadmium  biological  monitoring  set 
a  limit  for  CDB  accuracy  using  the  maximum  allowable  deviation 
method  at  Y=X  ±(0.1  X  +  1)  for  a  targeted  concentration  of  10  pg 
Cd/1  (Friberg  and  Vahter  1983).  The  performance  of  participating 
laboratories  over  a  concentration  range  of  1.5-12  pg/1  was  reported 
by  Lind  et  al.  (1987).  Of  the  3  QC  runs  conducted  during  1982  and 
1983,  1  or  2  of  the  6  laboratories  failed  each  run.  For  the  years 
1983  and  1985.  between  zero  and  2  laboratories  failed  each  of  the 
consecutive  QC  runs. 

In  another  study  (Vahter  and  Friberg  1988).  QC  samples  consisting 
of  both  external  (unknown)  and  internal  (stated)  concentrations  were 
distributed  to  laboratories  participating  in  the  epidemiology  research. 
In  this  study,  the  maximum  acceptable  deviation  between  the  re- 
gression analysis  of  reported  results  and  reference  values  was  set  at 
Y=X±(0.05X+0.2)  for  a  concentration  range  of  0.3-5.0  pg  Cd/1.  It  is 
reported  that  only  2  of  5  laboratories  had  acceptable  data  after  the 
first  QC  set.  and  only  1  of  5  laboratories  had  acceptable  data  after 
the  second  QC  set.  By  the  fourth  QC  set,  however,  all  5  laboratories 
were  judged  proficient. 

The  need  for  high  quality  CDB  monitoring  is  apparent  when  the 
toxicological  and  biological  characteristics  of  this  metal  are  consid- 
ered; an  increase  in  CDB  from  2  to  4  pg/1  could  cause  a  doubling  of 
the  cadmium  accumulation  in  the  kidney,  a  critical  target  tissue  for 
selective  cadmium  accumulation  (Nordberg  and  Nordberg  1988). 

Historically,  the  CDC's  internal  QC  program  for  CDB  cadmium  mon- 
itoring program  has  found  achievable  accuracy  to  be  ±10%  of  the 
true  value  at  CDB  concentrations  £5.0  pg/1  (Paschal  1990).  Data 
on  the  performance  of  laboratories  participating  in  this  program 
currently  are  not  available. 

5.1.6  Observed  CDB  Concentrations 

As  stated  in  Section  4.3,  CDB  concentrations  are  representative 
of  ongoing  levels  of  exposure  to  cadmium.  Among  those  who  have 
been  exposed  chronically  to  cadmium  for  extended  periods,  however. 
CDB  may  contain  a  component  attributable  to  the  general  cadmium 
body  burden. 

5.1 .6.1  CDB  Concentrations  Among 
Unexposed  Samples 
Numerous  studies  have  been  conducted  examining  CDB  concen- 
trations in  the  general  population,  and  in  control  groups  used  for 
comparison  with  cadmium-exposed  workers.  A  number  of  reports 
have  been  published  that  present  erroneously  high  values  of  CDB 
(Nordberg  and  Nordberg  1988).  This  problem  was  due  to  contami- 
nation of  samples  during  sampling  and  analysis,  and  to  errors  in 
analysis.  Early  AAS  methods  were  not  sufficiently  sensitive  to  ac- 
curately estimate  CDB  concentrations. 

Table  4  presents  results  of  recent  studies  reporting  CDB  levels  for  the 
general  U.S.  population  not  exposed  occupationally  to  cadmium.  Other 
surveys  of  tissue  cadmium  using  U.S.  samples  and  conducted  as  part  of 
a  cooperative  effort  among  Japan,  Sweden  and  the  U.S..  did  not  collect 
CDB  data  because  standard  analytical  methodologies  were  unavailable, 
and  because  of  analytic  problems  (Kjellstrom  1979:  SWRI  1978). 
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TABLE  4— BLOOD  CADMIUM  CONCENTRATIONS  OF  U.S.  POPULATION 
NOT  OCCUPATIONALLY  EXPOSED  TO  CADMIUM1 


No.  In 

Arithmetic 
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Upper  95th 
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range  or 

mean 

percentile  ol 
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F 
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S 
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0.2 
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S  NS 
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3.9 

Thun  el  al. 
11989). 

5 
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Concentrations  reported  in  ug  Cd/I  blood  unless  otherwise  stated. 
NS — never  smoked;  S— current  cigarette  smoker. 
S.D. — Arithmetic  Standard  Deviation. 


0  C.I. — Confidence  interval. 

•  GSD — Geometric  Standard  Deviation. 

'  Based  on  an  assumed  lognormal  distribution. 

»  Based  on  an  assumed  normal  distribution. 


Arithmetic  and/or  geometric  means  and  standard  deviations  are  pro- 
vided in  Table  t  for  measurements  among  the  populations  defined  in 
each  study  listed.  The  range  of  reported  measurements  and/or  the  95% 
upper  and  lower  confidence  intervals  for  the  means  are  presented  when 
I  his  information  was  reported  in  a  study.  For  studies  reporting  either 
an  arithmetic  or  geometric  standard  deviation  along  with  a  mean,  the 
lower  and  upper  95th  percentile  for  the  distribution  also  were  derived 
and  reported  in  the  table. 

The  data  provided  in  table  4  from  Kowal  et  al.  (1979)  are  from  stud- 
ies conducted  between  1974  and  1976  evaluating  CDB  levels  for  the 
general  population  in  Chicago,  and  are  considered  to  be  representative 
of  the  U.S.  population.  These  studies  indicate  that  the  average  CDB 
concentration  among  those  not  occupationally  exposed  to  cadmium 
is  approximately  1  pg/1. 

In  several  other  studies  presented  in  Table  4.  measurements  are 
reported  separately  for  males  and  females,  and  for  smokers  and  non- 
smokers.  The  data  in  this  table  indicate  that  similar  CDB  levels  are 
observed  among  males  and  females  in  the  general  population,  but  that 
smokers  tend  to  exhibit  higher  CDB  levels  than  nonsmokers.  Based 
on  the  Kowal  et  al.  (1979)  study,  smokers  not  occupationally  exposed 
to  cadmium  exhibit  an  average  CDB  level  of  1.4  pg/1. 

In  general,  nonsmokers  tend  to  exhibit  levels  ranging  to  2  pg/1.  while 
levels  observed  among  smokers  range  to  5  pg/1.  Based  on  the  data 


presented  in  Table  4.  95%  of  those  not  occupationally  exposed  to 
cadmium  exhibit  CDB  levels  less  than  5  pg/1. 

5.1 .6.2  CDB  Concentrations  Among  Exposed  Workers 
Table  5  is  a  summary  of  results  from  studies  reporting  CDB  levels 
among  workers  exposed  to  cadmium  in  the  work  place.  As  in  Table 
4.  arithmetic  and/or  geometric  means  and  standard  deviations  are 
provided  if  reported  in  the  listed  studies.  The  absolute  range,  or  the 
95%  confidence  interval  around  the  mean,  of  the  data  in  each  study 
are  provided  when  reported.  In  addition,  the  lower  and  upper  95th 
percentile  of  the  distribution  are  presented  for  each  study  in  which  a 
mean  and  corresponding  standard  deviation  were  reported.  Table  5  also 
provides  estimates  of  the  duration,  and  level,  of  exposure  to  cadmium 
in  the  work  place  if  these  data  were  reported  in  the  listed  studies.  The 
data  presented  in  table  5  suggest  that  CDB  levels  are  dose  related. 
Sukuri  et  al.  (1983)  show  that  higher  CDB  levels  are  observed  among 
workers  experiencing  higher  work  place  exposure.  This  trend  appears 
to  be  true  of  the  studies  listed  in  the  table. 

CDB  levels  reported  in  table  5  are  higher  among  those  showing  signs  of 
cadmium-related  kidney  damage  than  those  showing  no  such  damage. 
Lauwerys  et  al.  (1976)  report  CDB  levels  among  workers  with  kidney 
lesions  that  generally  are  above  the  levels  reported  for  workers  without 
kidney  lesions.  Ellis  et  al.  (1983)  report  a  similar  observation  compar- 
ing workers  with  and  without  renal  dysfunction,  although  they  found 
more  overlap  between  the  2  groups  than  Lauwerys  et  al. 
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tial  i  i hi  i'  vela  -ii e  hlghi  >  ■> g 

. 1 1. 1 1.  in  mi  i  n r ii  hi  ..I  i  uii.iiii.ii.il  exposure  than  those  who 
have  been  removed  from  such  exposure  Roela  el  al.  1 1982]  Ini 
ih. 1 1  <  dm  levels  observed  among  workers  experiencing  ongoing  ex 
poaure  in  the  work  plai  e  sn  almost  entirely  above  levels  observed 
among  woi  kers  removed  from  such  indlng  suggests 

that  cult  levi  oik  i-  cadmium  exposure  has  ceased, 

A  comparison  of  the  data  presented  in  tables  4  and  5  Indicates  that 

i  lilt  levels  observed  .1 ng  ( .iilinlum-exposcd  workers  Is  Bignlfi 

Cantl)    higher  111. 111  levels  observed  amonn  Ibe  unexposed  gTOUpB. 

with  the  exception  of  2  studies  presented  in  table  r>  (i  of  which 

mi  lii. lis  l. i    workers  in  (be  sample  group  tested),   ttie  lower 

95th  percentile  lor  CDB  levels  among  exposed  workers  are  greater 
I  ban  5  pg/1,  wliU  b  Is  the  value  of  the  upper  95th  percentile  for  CDB 
levels  observed  among  those  who  are  not  occupatlonally  exposed. 
Therefore,  a  CDB  level  of  5  pg/1  represents  a  threshold  above  which 
significant  work  place  exposure  to  cadmium  may  be  occurring. 

5.1 .7  Conclusions  and  Recommendations  for  CDB 
Based  on  the  above  evaluation,  the  following  recommendations  are 
made  for  a  CDB  proficiency  program. 

5.1.7.1  Recommended  method 

The  method  of  Stoeppler  and  Brandt  (1980)  should  be  adopted  for 
analyzing  CDB.  This  method  was  selected  over  other  methods  for 
Its  straightforward  sample-preparation  procedures,  and  because 
limitations  of  the  method  were  described  adequately.  It  also  is  the 
method  used  by  a  plurality  of  laboratories  currently  participating 
in  the  CTQ  proficiency  program.  In  a  recent  CTQ  interlaboratory 
comparison  report  (CTQ  1991).  analysis  of  the  methods  used  by 
laboratories  to  measure  CDB  indicates  that  46%  (1 1  of  24)  of  the 
participating  laboratories  used  the  Stoeppler  and  Brandt  methodol- 
ogy (HN03  deproteinization  of  blood  followed  by  analysis  of  the  super- 
natant by  GF-AAS).  Other  CDB  methods  employed  by  participating 
laboratories  identified  in  the  CTQ  report  include  dilution  of  blood 
(29%).  acid  digestion  (12%)  and  miscellaneous  methods  (12%). 

Laboratories  may  adopt  alternate  methods,  but  it  is  the  responsi- 
bility of  the  laboratory  to  demonstrate  that  the  alternate  methods 
meet  the  data  quality  objectives  defined  for  the  Stoeppler  and  Brandt 
method  (see  Section  5.1.7.2  below). 

5.1.7.2  Data  quality  objectives 

Based  on  the  above  evaluation,  the  following  data  quality  objectives 
(DQOs)  should  facilitate  interpretation  of  analytical  results. 

Limit  of  Detection.  0.5  pg/1  should  be  achievable  using  the  Stoeppler 
and  Brandt  method.  Stoeppler  and  Brandt  (1980)  report  a  limit  of 
detection  equivalent  to  S0.2  pg/1  in  whole  blood  using  25  p  1  aliquots 
of  deproteinized.  diluted  blood  samples. 

Accuracy.  Initially,  some  of  the  laboratories  performing  CDB  mea- 
surements may  be  expected  to  satisfy  criteria  similar  to  the  less 
severe  criteria  specified  by  the  CTQ  program,  i.e.,  measurements 
within  2  g/1  or  15%  (whichever  is  greater)  of  the  target  value.  About 
60%  of  the  laboratories  enrolled  in  the  CTQ  program  could  meet  this 
criterion  on  the  first  proficiency  test  (Weber  1988). 

Currently,  approximately  12  laboratories  in  the  CTQ  program  are 
achieving  an  accuracy  for  CDB  analysis  within  the  more  severe 
constraints  of  ±1  pg/1  or  15%  (whichever  is  greater).  Later,  as  lab- 
oratories gain  experience,  they  should  achieve  the  level  of  accuracy 
exhibited  by  these  12  laboratories.  The  experience  in  the  CTQ  pro- 
gram has  shown  that,  even  without  incentives,  laboratories  benefit 
from  the  feedback  of  the  program:  after  they  have  analyzed  40-50 
control  samples  from  the  program,  performance  improves  to  the 
point  where  about  60%  of  the  laboratories  can  meet  the  stricter 
criterion  of  ±1  pg/1  or  15%  (Weber  1988).  Thus,  this  stricter  target 
accuracy  is  a  reasonable  DQO. 

Precision.  Although  Stoeppler  and  Brandt  (1980)  suggest  that  a 
coefficient  of  variation  (CV)  near  1.3%  (for  a  10  pg/1  concentration) 
is  achievable  for  within-run  reproducibility,  it  is  recognized  that 
other  factors  affecting  within-  and  between-run  comparability  will 
increase  the  achievable  CV.  Stoeppler  and  Brandt  (1980)  observed 
CVs  that  were  as  high  as  30%  for  low  concentrations  (0.4  pg/1).  and 
CVs  of  less  than  5%  for  higher  concentrations. 


1  ..I  Internal  U<  samples  (see  Section  3.3  I),  laboratories  should 
.11 1..  1  n  .in  ove  1.1 1 1  precision  near  25%  Fbi  '  nb  samples  with  con 
1  en  1 1.  it  11 11  is  less  than  2  pg/1.  s  t.irget  precision  of  40%  is  reasonable, 
while  precisions  of  20%  should  i>e  achievable  foi  concentrations 
greater  than  2  pg/i   Although  these  v. dues  are  more  striet  than 

\. dins  observed  In  the  CTQ  liilerl.ibiir.iinrv  program  reported  bv 

1 1988),  they  are  within  the  ■■■  bievable  limits  reported  by 
Stoeppi.  1  and  Brand)  U980). 

5.1.7.3  Quality  assurance/quality  control 
1  ..linn.  11  ial  laboratories  providing  measurement  of  CDB  should 
adopt  an  Internal  QA/QC  program  that  Incorporates  the  following 
ion  1  pom  nts:  Strict  adherence  to  the  seta  ted  method,  including  all 
■  allbration  requirements;  regular  Incorporation  ol  QC  samples  dur- 
ing actual  runs:  a  protocol  for  corrective  actions,  and  documentation 
of  these  actions:  and,  participation  In  an  Interlaboratory  proficiency 
program.  Note  that  the  nonmandatory  QA/QC  program  presented 
In  Attachment  1  Is  based  on  the  Stoeppler  and  Brandt  method  for 
CDB  analysis.  Should  an  alternate  method  be  adopted,  the  labo- 
ratory should  develop  a  QA/QC  program  satisfying  the  provisions 
of  Section  3.3.1. 

5.2  Measuring  Cadmium  in  Urine  (CDU) 
As  in  the  case  of  CDB  measurement,  proper  determination  of 
CDU  requires  strict  analytical  discipline  regarding  collection  and 
handling  of  samples.  Because  cadmium  Is  both  ubiquitous  In  the 
environment  and  employed  widely  in  coloring  agents  for  Industrial 
products  that  may  be  used  during  sample  collection,  preparation 
and  analysis,  care  should  be  exercised  to  ensure  that  samples  are 
not  contaminated  during  the  sampling  procedure. 

Methods  for  CDU  determination  share  many  of  the  same  features 
as  those  employed  for  the  determination  of  CDB.  Thus,  changes 
and  improvements  to  methods  for  measuring  CDU  over  the  past 
40  years  parallel  those  used  to  monitor  CDB.  The  direction  of 
development  has  largely  been  toward  the  simplification  of  sample 
preparation  techniques  made  possible  because  of  improvements  in 
analytic  techniques. 

5.2.1  Units  of  CDU  Measurement 
Procedures  adopted  for  reporting  CDU  concentrations  are  not  uni- 
form. In  fact,  the  situation  for  reporting  CDU  is  more  complicated 
than  for  CDB,  where  concentrations  are  normalized  against  a  unit 
volume  of  whole  blood. 

Concentrations  of  solutes  in  urine  vary  with  several  biological 
factors  (including  the  time  since  last  voiding  and  the  volume  of 
liquid  consumed  over  the  last  few  hours);  as  a  result,  solute  con- 
centrations should  be  normalized  against  another  characteristic 
of  urine  that  represents  changes  in  solute  concentrations.  The  2 
most  common  techniques  are  either  to  standardize  solute  concen- 
trations against  the  concentration  of  creatinine,  or  to  standardize 
solute  concentrations  against  the  specific  gravity  of  the  urine. 
Thus.  CDU  concentrations  have  been  reported  in  the  literature  as 
"uncorrected"  concentraUons  of  cadmium  per  volume  of  urine  (i.e. . 
pg  Cd/1  urine),  "corrected"  concentrations  of  cadmium  per  volume 
of  urine  at  a  standard  specific  gravity  (i.e.,  pg  Cd/1  urine  at  a  spe- 
cific gravity  of  1.020).  or  "corrected"  mass  concentration  per  unit 
mass  of  creatinine  (i.e..  pg  Cd/g  creatinine).  (CDU  concentrations 
(whether  uncorrected  or  corrected  for  specific  gravity,  or  normalized 
to  creatinine]  occasionally  are  reported  in  nanomoles  [i.e..  nmoles] 
of  cadmium  per  unit  mass  or  volume.  In  this  protocol,  these  values 
are  converted  to  pg  of  cadmium  per  unit  mass  or  volume  using  89 
nmoles  of  cadmium=10  pg.) 

While  it  is  agreed  generally  that  urine  values  of  analytes  should  be 
normalized  for  reporting  purposes,  some  debate  exists  over  what 
correction  method  should  be  used.  The  medical  community  has 
long  favored  normalization  based  on  creatinine  concentraUon.  a 
common  urinary  constituent.  Creatinine  is  a  normal  product  of  Us- 
sue  catabolism.  is  excreted  at  a  uniform  rate,  and  the  total  amount 
excreted  per  day  is  constant  on  a  day-to-day  basis  (NIOSH  1984b). 
While  this  correction  method  is  accepted  widely  in  Europe,  and 
within  some  occupational  health  circles.  Kowais  (1983)  argues  that 
the  use  of  specific  gravity  (i.e..  total  solids  per  unit  volume)  is  more 
straightforward  and  practical  (than  creatinine)  in  adjusting  CDU 
values  for  populations  that  vary  by  age  or  gender. 
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Kowals  (1983)  found  that  urinary  creatinine  (CRTU)  is  lower  in 
females  than  males,  and  also  varies  with  age.  Creatinine  excre- 
tion is  highest  in  younger  males  (20-30  years  old),  decreases  at 
middle  age  (50-60  years),  and  may  rise  slightly  in  later  years. 
Thus,  cadmium  concentrations  may  be  underestimated  for  some 
workers  with  high  CRTU  levels. 

Within  a  single  void  urine  collection,  urine  concentration  of  any 
analyte  will  be  affected  by  recent  consumption  of  large  volumes 
of  liquids,  and  by  heavy  physical  labor  in  hot  environments.  The 
absolute  amount  of  analyte  excreted  may  be  identical,  but  con- 
centrations will  vary  widely  so  that  urine  must  be  corrected  for 
specific  gravity  (i.e..  to  normalize  concentrations  to  the  quantity 
of  total  solute)  using  a  fixed  value  (e.g..  1.020  or  1.024).  However, 
since  heavy-metal  exposure  may  increase  urinary  protein  excre- 
tion, there  is  a  tendency  to  underestimate  cadmium  concentra- 
tions in  samples  with  high  specific  gravities  when  specific-gravity 
corrections  are  applied. 

Despite  some  shortcomings,  reporting  solute  concentrations  as  a 
function  of  creatinine  concentration  is  accepted  generally:  OSHA 
therefore  recommends  that  CDU  levels  be  reported  as  the  mass 
of  cadmium  per  unit  mass  of  creatinine  (pg/g  CTRU). 

Reporting  CDU  as  ug/g  CRTU  requires  an  additional  analytical 
process  beyond  the  analysis  of  cadmium:  Samples  must  be  ana- 
lyzed independently  for  creatinine  so  that  results  may  be  reported 
as  the  ratio  of  cadmium  to  creatinine  concentrations  found  in  the 
urine  sample.  Consequently,  the  overall  quality  of  the  analysis 
depends  on  the  combined  performance  by  a  laboratory  on  these 
2  determinations.  The  analysis  used  for  CDU  determinations  is 
addressed  below  in  terms  of  pg  Cd/1.  with  analysis  of  creatinine 
addressed  separately.  Techniques  for  assessing  creatinine  are 
discussed  in  Section  5.4. 

Techniques  for  deriving  cadmium  as  a  ratio  of  CRTU.  and  the 
confidence  limits  for  independent  measurements  of  cadmium  and 
CRTU.  are  provided  in  Section  3.3.3. 

5.2.2  Analytical  Techniques  Used  to  Monitor  CDU 
Analytical  techniques  used  for  CDU  determinations  are  similar 
to  those  employed  for  CDB  determinations:  these  techniques  are 
summarized  in  Table  3.  As  with  CDB  monitoring,  the  technique 
most  suitable  for  CDU  determinations  is  atomic  absorption  spec- 
troscopy (AAS).  AAS  methods  used  for  CDU  determinations  typi- 
cally employ  a  graphite  furnace,  with  background  correction  made 
using  either  the  deuterium-lamp  or  Zeeman  techniques:  Section 
5.1.1  provides  a  detailed  description  of  AAS  methods. 

5.2.3  Methods  Developed  for  CDU  Determinations 
Princi  (1947).  Smith  et  al.  (1955).  Smith  and  Kench  (1957).  and 
Tsuchiya  (1967)  used  colorimetric  procedures  similar  to  those 
described  in  the  CDB  section  above  to  estimate  CDU  concentra- 
tions. In  these  methods,  urine  (50  ml)  is  reduced  to  dryness  by 
heating  in  a  sand  bath  and  digested  (wet  ashed)  with  mineral 
acids.  Cadmium  then  is  complexed  with  dithiazone.  extracted 
with  chloroform  and  quantified  by  spectrophotometry.  These  early 
studies  typically  report  reagent  blank  values  equivalent  to  0.3  ug 
Cd/1.  and  CDU  concentrations  among  nonexposed  control  groups 
at  maximum  levels  of  10  pg  Cd/1 — erroneously  high  values  when 
compared  to  more  recent  surveys  of  cadmium  concentrations  in 
the  general  population. 

By  the  mid-1970s,  most  analytical  procedures  for  CDU  anal- 
ysis used  either  wet  ashing  (mineral  acid)  or  high  temperatures 
(>400  °C)  to  digest  the  organic  matrix  of  urine,  followed  by  cad- 
mium chelation  with  APDC  or  DDTC  solutions  and  extraction  with 
M1BK.  The  resulting  aliquots  were  analyzed  by  flame  or  graphite- 
furnace  AAS  (Kjellstrom  1979). 

Improvements  in  control  over  temperature  parameters  with  elec- 
trothermal heating  devices  used  in  conjunction  with  flameless 
AAS  techniques,  and  optimization  of  temperature  programs  for 
controlling  the  drying,  charring,  and  atomization  processes  in 
sample  analyses,  led  to  improved  analytical  detection  of  diluted 
urine  samples  without  the  need  for  sample  digestion  or  ashing. 
Roels  et  al.  (1978)  successfully  used  a  simple  sample  preparation, 
dilution  of  1.0  ml  aliquots  of  urine  with  0.1  N  HN03.  to  achieve 
accurate  low-level  determinations  of  CDU. 


In  the  method  described  by  Pruszkowska  et  al.  (1983).  which  has 
become  the  preferred  method  for  CDU  analysis,  urine  samples 
were  diluted  at  a  ratio  of  1:5  with  water;  diammonium  hydro- 
genphosphate  in  dilute  HN03  was  used  as  a  matrix  modifier.  The 
matrix  modifier  allows  for  a  higher  charring  temperature  without 
loss  of  cadmium  through  volatilization  during  preatomization. 
This  procedure  also  employs  a  stabilized  temperature  platform 
in  a  graphite  furnace,  while  nonspecific  background  absorbtion 
is  corrected  using  the  Zeeman  technique.  This  method  allows  for 
an  absolute  detection  limit  of  approximately  0.04  pg  Cd/1  urine. 

5.2.4  Sample  Collection  and  Handling 
Sample  collection  procedures  for  CDU  may  contribute  to  vari- 
ability observed  among  CDU  measurements.  Sources  of  variation 
attendant  to  sampling  include  time-of-day.  the  interval  since  in- 
gestion of  liquids,  and  the  introduction  of  external  contamination 
during  the  collection  process.  Therefore,  to  minimize  contributions 
from  these  variables,  strict  adherence  to  a  sample-collection  pro- 
tocol is  recommended.  This  protocol  should  include  provisions 
for  normalizing  the  conditions  under  which  urine  is  collected. 
Every  effort  also  should  be  made  to  collect  samples  during  the 
same  time  of  day. 

Collection  of  urine  samples  from  an  industrial  work  force  for  bi- 
ological monitoring  purposes  usually  is  performed  using  "spot" 
(i.e..  single-void)  urine  with  the  pH  of  the  sample  determined 
immediately.  Logistic  and  sample-integrity  problems  arise  when 
efforts  are  made  to  collect  urine  over  long  periods  (e.g..  24  hrs). 
Unless  single-void  urines  are  used,  there  are  numerous  opportu- 
nities for  measurement  error  because  of  poor  control  over  sample 
collection,  storage  and  environmental  contamination. 

To  minimize  the  interval  during  which  sample  urine  resides  in  the 
bladder,  the  following  adaption  to  the  "spot"  collection  procedure 
is  recommended:  The  bladder  should  first  be  emptied,  and  then 
a  large  glass  of  water  should  be  consumed:  the  sample  may  be 
collected  within  an  hour  after  the  water  is  consumed. 

5.2.5  Best  Achievable  Performance 

Performance  using  a  particular  method  for  CDU  determinations 
is  assumed  to  be  equivalent  to  the  performance  reported  by  the 
research  laboratories  in  which  the  method  was  developed.  Prus/ 
kowska  et  al.  (1983)  report  a  detection  limit  of  0.04  pg/1  CDU. 
with  a  CV  of  <4%  between  0-5  pg/1.  The  CDC  reports  a  minimum 
CDU  detection  limit  of  0.07  pg/1  using  a  modified  method  based 
on  Pruszkowska  et  al.  (1983).  No  CV  is  stated  in  this  protocol:  the 
protocol  contains  only  rejection  criteria  lor  internal  QC  param- 
eters used  during  accuracy  determinations  with  known  standards 
(Attachment  8  of  exhibit  106  of  OSHA  docket  H057A).  Stoeppler 
and  Brandt  (1980)  report  a  CDU  detection  limit  of  0.2  p/1  for 
their  methodology. 

5.2.6  General  Method  Performance 

For  any  particular  method,  the  expected  initial  performance  from  com- 
mercial laboratories  may  be  somewhat  lower  than  that  reported  by  the 
research  laboratory  in  which  the  method  was  developed.  With  partici- 
pation in  appropriate  proficiency  programs,  and  use  of  a  proper  in- 
house  QA/QC  program  incorporating  provisions  for  regular  corrective 
actions,  the  performance  of  commercial  laboratories  may  be  expected 
to  improve  and  approach  that  reported  by  a  research  laboratories.  The 
results  reported  for  existing  proficiency  programs  serve  to  specify  the 
initial  level  of  performance  that  likely  can  be  expected  from  commercial 
laboratories  offering  analysis  using  a  particular  method. 

Weber  (1988)  reports  on  the  results  of  the  CTQ  proficiency  program, 
which  includes  CDU  results  for  laboratories  participating  in  the 
program.  Results  indicate  that  after  receiving  60  samples  (i.e..  after 
participating  in  the  program  for  approximately  3  years),  approxi- 
mately 80%  of  the  participating  laboratories  report  CDU  results 
ranging  between  ±2  pg/1  or  1 5%  of  the  consensus  mean,  whichever  is 
greater.  On  any  single  sample  of  the  last  15  samples,  the  proportion 
of  laboratories  falling  within  the  specified  range  is  between  75  and 
95%,  except  for  a  single  test  for  which  only  60%  of  the  laboratories 
reported  acceptable  results.  For  each  of  the  last  15  samples,  ap- 
proximately 60%  of  the  laboratories  reported  results  within  ±1  pg  or 
15%  of  the  mean,  whichever  is  greater.  The  range  of  concentrations 
included  in  this  set  of  samples  was  not  reported. 
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Anothei  upon  i the  <  iu  (1991)  summarises  preliminary  CDU 

results  from  their  1991  Interlaboratory  program  According 
report,  i"i  :i  CDU  samples  with  values  ol  9.0,  18.8,  31. S  ug/1,  ai 

,  eptable  lesulls  [target  "I  «2  pg/l  or  15       ol  llu    i  iiiiM-nsus  iiir.iri. 

whlchevei  Is  greater)  wen-  .i,  bieved  by  onh  i 1  52%  "i  the  34  labo 

U(  1 1  i.i  i  ii  iu  in  the  CDU  program,  fhe  overall  CVs  for  these 

lamples  among  the  34  participating  laboratories  were  31%, 

mil    I'l'V.  respectively     the  reason  loi   Ihls  poor  perfo!  iii.tm  , 

ins  noi  been  determined. 

a  more  recent  report  from  the  ("H  >  (Weber,  private  communication) 
Indicates  thai  36%  ol  the  laboratories  In  the  program  have  been  able 
to  achieve  the  target  ol  t]  ug/1  or  15%  for  more  than  75%  of  the 

samples  analyzed  over  llu-  last  5  years,  while  -1  f>",   ol  participating 

laboratories  achieved  8  target  ol  t2  ug/1  or  15%  for  more  than  75% 
,ii  the  samples  analysed  over  the  same  period. 

Note  thai  results  reported  in  the  Interlaboratory  programs  are  in 
terms  ol  ug  Cd/1  of  urine,  unadjusted  for  creatinine.  The  perfor- 
in, i  nee  inc  I  lea  lei  I.  then-lore,  is  a  incisure  ol  the  performance  ol  the 
cadmium  portion  ol  the  analyses,  and  does  not  include  variation 
that  may  be  Introduced  during  the  analysis  of  CRTU. 

5.2.7  Observed  CDU  Concentrations 
Prior  to  the  onset  of  renal  dysfunction.  CDU  concentrations  provide 
a  general  Indication  of  the  exposure  history  (i.e.,  body  burden)  (see 
Section  4.3).  Once  renal  dysfunction  occurs.  CDU  levels  appear  to 
increase  and  are  no  longer  indicative  solely  of  cadmium  body  burden 
(Frlberg  and  Ellnder  1988). 

5.2.7.1  Range  of  CDU  concentrations 
observed  among  unexposed  samples 
Surveys  of  CDU  concentrations  in  the  general  population  were 
first  reported  from  cooperative  studies  among  industrial  coun- 
tries (i.e..  Japan.  U.S.  and  Sweden)  conducted  in  the  mid-1970s. 
In  summarizing  these  data.  Kjellstrom  (1979)  reported  that  CDU 
concentrations  among  Dallas.  Texas  men  (age  range:  <9-59  years: 
smokers  and  nonsmokers)  varied  from  0.1 1-1.12  p.g/1  (uncorrected 
for  creatinine  or  specific  gravity).  These  CDU  concentrations  are 
intermediate  between  population  values  found  in  Sweden  (range: 
0.1 1-0.80  ug/1)  and  Japan  (range:  0.14-2.32  ug/1). 

Kowal  and  Zirkes  (1983)  reported  CDU  concentrations  for  almost 
1 .000  samples  collected  during  1978-79  from  the  general  U.S.  adult 
population  (i.e..  nine  states:  both  genders:  ages  20-74  years).  They 
report  that  CDU  concentrations  are  lognormally  distributed:  low  lev- 
els predominated,  but  a  small  proportion  of  the  population  exhibited 
high  levels.  These  investigators  transformed  the  CDU  concentrations 
values,  and  reported  the  same  data  3  different  ways:  ug/1  urine 
(unadjusted),  pg/l  (specific  gravity  adjusted  to  1.020).  and  ug/g 
CRTU.  These  data  are  summarized  in  Tables  6  and  7. 

Based  on  further  statistical  examination  of  these  data,  including  the 
lifestyle  characteristics  of  this  group.  Kowal  ( 1 988)  suggested  increased 
cadmium  absorption  (i.e. .  body  burden)  was  correlated  with  low  dietary 
intakes  of  calcium  and  iron,  as  well  as  cigarette  smoking. 

CDU  levels  presented  in  Table  6  are  adjusted  for  age  and  gender. 
Results  suggest  that  CDU  levels  may  be  slightly  different  among  men 
and  women  (i.e..  higher  among  men  when  values  are  unadjusted,  but 
lower  among  men  when  the  values  are  adjusted,  for  specific  gravity  or 
CRTU).  Mean  differences  among  men  and  women  are  small  compared 
to  the  standard  deviations,  and  therefore  may  not  be  significant. 
Levels  of  CDU  also  appear  to  increase  with  age.  The  data  in  Table  6 
suggest  as  well  that  reporting  CDU  levels  adjusted  for  specific  gravity 
or  as  a  function  of  CRTU  results  in  reduced  variability. 
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TABLE  6— URINE  CADMIUM  CONCENTRATIONS 

IN  THE  U.S.  ADULT  POPULATION:  NORMAL  AND 

CONCENTRATION-ADJUSTED 

VALUES  BY  AGE  AND  SEX' 

Geometric  means  (and  geometric  standard  deviations) 

Unadjusted  SG-adjusted2        Creatine-adjusted 

(ug/1)  (ug/1  at  1.020)  (yg/g) 

Sex: 

Male  (n  =  484)  0.55  (2.9)  0.73  (2.6)  0.55  (2.7) 

Female  (n  =  498)  0.49  (3.0)  0.86  (2.7)  0.78  (2.7) 

Age: 

20-29  (n  =  222)  0.32  (3.0)  0.43  (2.7)  0.32  (2.7) 

30-39  (n=  141)  0.46(3.2)  0.70(2.8)  0.54(2.7) 

40-49  (n=  142)  0.50(3.0)  0.81(2.6)  0.70(2.7) 

50-59  (n  =  117)  0.61(2.9)  0.99(2.4)  0.90(2.3) 

60-69(n  =  272)  0.76(2.6)  1.16(2.31  1.03(2.3) 

'    From  Kowal  and  Zirkes  1 983. 

2    SC-adjusted  is  adjusted  for  specific  gravity. 

TABLE  7— URINE  CADMIUM  CONCENTRATIONS  IN  THE 

U.S.  ADULT  POPULATION:  CUMULATIVE  FREQUENCY 

DISTRIBUTION  OF  URINARY  CADMIUM  (N=982)1 

Range  of  Unadjusted  SG-adjusted  Creatine-adjusted 

concentrations      (ug/1)  percent       (pg/l  at  1 .020)  percent      (ug/g)  percent 


<0.5 

43.9 

28.0 

35.8 

0.6-1.0 

71.7 

56.4 

65.6 

1.1-1.5 

84.4 

74.9 

81.4 

1.6-2.0 

91.3 

84.7 

88.9 

2.1-3.0 

97.3 

94.4 

95.8 

3.1-4.0 

98.8 

97.4 

97.2 

4.1-5.0 

99.4 

98.2 

97.9 

5.1-10.0 

99.6 

99.4 

99.3 

10.0-20.0 

99.8 

99.6 

99.6 

1    Source:  Kowal  and  Zirkes  (1 983). 

The  data  in  the  Table  6  indicate  the  geometric  mean  of  CDU  levels  observed 
among  the  general  population  is  0.52  p/g  Cd/1  urine  (unadjusted),  with  a 
geometric  standard  deviation  of  3.0.  Normalized  for  creatinine,  the  geomet- 
ric mean  for  the  population  is  0.66  p/g  CRTU.  with  a  geometric  standard 
deviation  of  2.7.  Table  7  provides  the  distributions  of  CDU  concentrations 
for  the  general  population  studied  by  Kowal  and  Zirkes.  The  data  in  this 
table  indicate  that  95%  of  the  CDU  levels  observed  among  those  not  oc- 
cupationally  exposed  to  cadmium  are  below  3  p/g  CRTU. 

5.2.7.2  Range  of  CDU  concentrations 
observed  among  exposed  workers 
Table  8  is  a  summary  of  results  from  available  studies  of  CDU  concen- 
trations observed  among  cadmium-exposed  workers.  In  this  table,  arith- 
metic and/or  geometric  means  and  standard  deviations  are  provided 
if  reported  in  these  studies.  The  absolute  range  for  the  data  in  each 
study,  or  the  95%  confidence  interval  around  the  mean  of  each  study, 
also  are  provided  when  reported.  The  lower  and  upper  95th  percentile 
of  the  distribution  are  presented  for  each  study  in  which  a  mean  and 
corresponding  standard  deviation  were  reported.  Table  8  also  provides 
estimates  of  the  years  of  exposure,  and  the  levels  of  exposure,  to  cad- 
mium in  the  work  place  if  reported  in  these  studies.  Concentrations 
reported  in  this  table  are  in  p/g  CRTU.  unless  otherwise  stated. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


Data  In  liable  8  from  Lauwerys  el  al  [1978)  and  Ellis  el  aL  (1983)  Indicate 
that  CDU  concentrations  are  higher  among  those  exhibiting  kidney  le 
■tons  hi  dysfunction  than  among  those  lacking  these  symptoms  i  lata 
from  the  stud)  bj  Roelsetal.  [1982]  Indicate  that  CDU  levels  di 
.ii iu >■  >u  workers  removed  from  occupational  exposure  to  cadmium  in 

comparison  to  workers  experleni  Ing  onj g  i  Kposure  In  t  ><  *  r  1 1  cases, 

however,  the  distinction  between  the  2  groups  is  not  as  clear  as  with 
CDB;  there  la  more  overlap  In  CDU  levels  observed  among  each  of  the 
paired  populations  than  is  true  i"t  corresponding  CDB  levels.  As  with 

CDB  levels,  the  data  In  fable  8  suggest  Increased  CDU centratlona 

among  workers  who  experienced  ln<  reased  overall  exposure. 

Although  a  i<u  o<  cup.itiiin.iiiv  exposed  workers  In  the  studies  presented 
in  r&ble  8  exhibit  CDU  levels  below  3  ug/g  CRTU,  most  ,,i  those  workers 
exposed  to  cadmium  levels  In  excess  of  the  PEL  defined  in  the  final  cad- 
mium i  I  i  levels  above  3  pg/gCRTU;  this  level  represents 
the  upper  95th  percentile  of  the  CDU  distribution  observed  among  those 
who  are  raol  occupatlonally  exposed  to  cadmium  ('fable  7). 

The  mean  CDU  levels  reported  in  Table  8  among  occupational 

lyexposed  groups  studied  (except  2)  exceed  3  pg/g  CRTU.  Corrc- 

spondfngly,  the  level  >>i  exposure  reported  iu  these  studies  (with  i 

Ion)  an-  significantly  higher  than  what  workers  will  experience 

under  the  final  cadmium  rule.  The  2  exceptions  are  from  the  studies 
by  Mueller  et  al.  (1989)  and  Kawada  et  al.  (1990):  these  studies  indi- 
cate thai  workers  exposed  to  cadmium  during  pigment  manufacture 
do  not  exhibit  CDU  levels  as  high  as  those  levels  observed  among 

workers  exposed  to  cadmium  in  other  occupations.  Exposure  levels. 
however,  were  lower  in  the  pigment  manufacturing  plants  studied. 
Significantly,  workers  removed  from  occupational  cadmium  expo- 
sure for  an  average  of  4  years  still  exhibited  CDU  levels  in  excess  of 
3  pg/g  CRTU  (Roels  et  al.  1982).  In  the  single  -exception  study  with 
a  reported  level  of  cadmium  exposure  lower  than  levels  proposed  in 
the  final  rule  (i.e..  the  study  of  a  pigment  manufacturing  plant  by 
Kawada  et  al.  1990).  most  of  the  workers  exhibited  CDU  levels  less 
than  3  ug/g  CRTU  (i.e..  the  mean  value  was  only  1.3  pg/g  CRTU). 
CDU  levels  among  workers  with  such  limited  cadmium  exposure 
are  expected  to  be  significantly  lower  than  levels  of  other  studies 
reported  in  Table  8. 

Based  on  the  above  data,  a  CDU  level  of  3  pg/g  CRTU  appear  to  represent 
a  threshold  above  which  significant  work  place  exposure  to  cadmium 
occurs  over  the  work  span  of  those  being  monitored.  Note  that  this 
threshold  is  not  as  distinct  as  the  corresponding  threshold  described 
for  CDB.  In  general,  the  variability  associated  with  CDU  measurements 
among  exposed  workers  appears  to  be  higher  than  the  variability  asso- 
ciated with  CDB  measurements  among  similar  workers. 

5.2.8  Conclusions  and 

Recommendations  for  CDU 
The  above  evaluation  supports  the  following  recommendations  for 
a  CDU  proficiency  program.  These  recommendations  address  only 
sampling  and  analysis  procedures  for  CDU  determinations  specifically, 
which  are  to  be  reported  as  an  unadjusted  pg  Cd/I  urine.  Normalizing 
this  result  to  creatinine  requires  a  second  analysis  for  CRTU  so  that 
the  ratio  of  the  2  measurements  can  be  obtained.  Creatinine  analysis 
is  addressed  in  Section  5.4.  Formal  procedures  for  combining  the  2 
measurements  to  derive  a  value  and  a  confidence  limit  for  CDU  in  pg/g 
CRTU  are  provided  in  Section  3.3.3. 

5.2.8.1  Recommended  method 

The  method  of  Pruszkowska  et  al.  (1983)  should  be  adopted  for  CDU 
analysis.  This  method  is  recommended  because  it  is  simple,  straight- 
forward and  reliable  (i.e..  small  variations  in  experimental  conditions 
do  not  affect  the  analytical  results). 

A  synopsis  of  the  methods  used  by  laboratories  to  determine  CDU  under 
the  interlaboratory  program  administered  by  the  CTQ  (1991)  indicates 
that  more  than  78%  (24  of  31)  of  the  participating  laboratories  use  a 
dilution  method  to  prepare  urine  samples  for  CDU  analysis.  Labora- 
tories may  adopt  alternate  methods,  but  it  is  the  responsibility  of  the 
laboratory  to  demonstrate  that  the  alternate  methods  provide  results 
of  comparable  quality  to  the  Pruszkowska  method. 

5.2.8.2  Data  quality  objectives 

The  following  data  quality  objectives  should  facilitate  interpretation  of 
analytical  results,  and  are  achievable  based  on  the  above  evaluation. 


UmU  of  Detection  A  level  of  0.5  pg/l  ending  to  a  detection 

UmltofO  5  ug/g  CRTU,  assuming  I  g  CRT/I  urine)  should  beat  hle« 
able  Pruszkowska  el  aL  (1983)  ai  hleved  ■  limll  <•!  deta  Hon  <>i  0.04  g/l 
i    based  on  the  slope  ol  tin- 1  urve  foi  their  working  standards 
ibaorbance  using  01  aasi. 
Hi.-  (in    reports  a  minimum  detection  limit  lor  '  DU  ol  0.07  pg/l 

using  ,i  modified  Pruazkowaki ithod.  This  limit  ol  detection  was 

defined  as  3  times  the  standard  deviation  calculated  from  10  repeated 
measurements  ol  a  "low  level"  CDU  tesl  sample  [Attachment  8  of 
exhibit  106 of OSHA docket  II057A). 

Stoeppler  and  Brandt  (1980)  report  a  limn  oi  detection  lor  CDU  of 
0.2  pg/l  using  an  aqueous  dilution  ( i  21  ol  the  urine  samples. 

Accuracy.  A  recent  report  from  the  CTQ  (Weber,  private  communic- 
ation! iihIii  ai.s  thai  36%  oi  the  laboratories  In  the  program  achieve 
the  targe)  of  1 1  pg/l  or  15%  for  more  than  75%  of  the  samples  ana- 
lyzed over  the  last  5  years,  while  45%  of  participating  laboratories 
achieve  a  target  of  ±2  pg/l  or  15%  for  more  than  75%  of  the  samples 
analyzed  over  the  same  period.  With  time  and  a  strong  Incentive  for 
Improvement.  It  is  expected  that  the  proportion  of  laboratories  suc- 
1  essfully  achieving  the  stricter  level  cd  accuracy  should  increase.  It 
should  be  noted,  however,  these  indices  of  performance  do  not  Include 
variations  resulting  from  the  ancillary  measurement  of  CRTU  (which 
is  recommended  for  the  proper  recording  of  results).  The  low  cadmium 
levels  expected  to  be  measured  indicate  that  the  analysis  of  creati- 
nine will  contribute  relatively  little  to  the  overall  variability  observed 
among  creatinine-normalized  CDU  levels  (see  Section  5.4).  The  initial 
target  value  for  reporting  CDU  under  this  program,  therefore,  is  set 
at  ±1  pg/g  CRTU  or  15%  (whichever  is  grei 

Precision.  For  internal  QC  samples  (which  are  recommended  as  part  of 
an  internal  QA/QC  program.  Section  3.3. 1).  laboratories  should  attain 
an  overall  precision  of  25%.  For  CDB  samples  with  concentrations 
less  than  2  pg/l.  a  target  precision  of  40%  is  acceptable,  while  preci- 
sions of  20%  should  be  achievable  for  CDU  concentrations  greater 
than  2  pg/l.  Although  these  values  are  more  stringent  than  those 
observed  in  the  CTQ  interlaboratory  program  reported  by  Webber 
(1988).  they  are  well  within  limits  expected  to  be  achievable  for  the 
method  as  reported  by  Stoeppler  arid  Brandt  (1980). 

5.2.8.3  Quality  assurance/quality  control 
Commercial  laboratories  providing  CDU  determinations  should 
adopt  an  internal  QA/QC  program  that  incorporates  the  following 
components:  Strict  adherence  to  the  selected  method,  including  cali- 
bration requirements:  regular  incorporation  of  QC  samples  during 
actual  runs:  a  protocol  for  corrective  actions,  and  documentation 
of  such  actions:  and.  participation  in  an  interlaboratory  proficiency 
program.  Note  that  the  nonmandatory  program  presented  in  Attach- 
ment 1  as  an  example  of  an  acceptable  QA/QC  program,  is  based 
on  using  the  Pruszkowska  method  for  CDU  analysis.  Should  an 
alternate  method  be  adopted  by  a  laboratory,  the  laboratory  should 
develop  a  QA/QC  program  equivalent  to  the  nonmandatory  program, 
and  which  satisfies  the  provisions  of  Section  3.3.1. 

5.3  Monitoring  (}-2-Microglobulin  in  Urine  (B2MU) 
As  indicated  in  Section  4.3.  B2MU  appears  to  be  the  best  of  several 
small  proteins  that  may  be  monitored  as  early  indicators  of  cadmium- 
induced  renal  damage.  Several  analytic  techniques  are  available  for 
measuring  B2M. 

5.3.1  Units  of  B2MU  Measurement 
Procedures  adopted  for  reporting  B2MU  levels  are  not  uniform.  In 
these  guidelines.  OSHA  recommends  that  B2MU  levels  be  reported 
as  pg/g  CRTU.  similar  to  reporting  CDU  concentrations.  Reporting 
B2MU  normalized  to  the  concentration  of  CRTU  requires  an  additional 
analytical  process  beyond  the  analysis  of  B2M:  Independent  analysis 
for  creatinine  so  that  results  may  be  reported  as  a  ratio  of  the  B2M  and 
creatinine  concentrations  found  in  the  urine  sample.  Consequently,  the 
overall  quality  of  the  analysis  depends  on  the  combined  performance 
on  these  2  analyses.  The  analysis  used  for  B2MU  determinations  is 
described  in  terms  of  pg  B2M/1  urine,  with  analysis  of  creatinine 
addressed  separately.  Techniques  used  to  measure  creatinine  are 
provided  in  Section  5.4.  Note  that  Section  3.3.3  provides  techniques 
for  deriving  the  value  of  B2M  as  function  of  CRTU.  and  the  confidence 
limits  for  independent  measurements  of  B2M  and  CRTU. 
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5.3.2  Analytical  Techniques  Used  to  Monitor  B2MU 
One  of  the  earliest  tests  used  to  measure  B2MU  was  the  radial  im- 
munodiffusion technique.  This  technique  is  a  simple  and  specific 
method  for  identification  and  quantitation  of  a  number  of  proteins 
found  in  human  serum  and  other  body  fluids  when  the  protein  is 
not  readily  differentiated  by  standard  electrophoretic  procedures. 
A  quantitative  relationship  exists  between  the  concentration  of 
a  protein  deposited  in  a  well  that  is  cut  into  a  thin  agarose  layer 
containing  the  corresponding  monospecific  antiserum,  and  the 
distance  that  the  resultant  complex  diffuses.  The  wells  are  filled 
with  an  unknown  serum  and  the  standard  (or  control),  and  in- 
cubated in  a  moist  environment  at  room  temperature.  After  the 
optimal  point  of  diffusion  has  been  reached,  the  diameters  of  the 
resulting  precipition  rings  are  measured.  The  diameter  of  a  ring 
is  related  to  the  concentration  of  the  constituent  substance.  For 
B2MU  determinations  required  in  the  medical  monitoring  program. 
this  method  requires  a  process  that  may  be  insufficient  to  concen- 
trate the  protein  to  levels  that  are  required  for  detection. 

Radioimmunoassay  (RIA)  techniques  are  used  widely  in  immu- 
nologic assays  to  measure  the  concentration  of  antigen  or  antibody 
in  body-fluid  samples.  RIA  procedures  are  based  on  competitive- 
binding  techniques.  If  antigen  concentration  is  being  measured. 
the  principle  underlying  the  procedure  is  that  radioactive-labeled 
antigen  competes  with  the  sample's  unlabeled  antigen  for  binding 
sites  on  a  known  amount  of  immobile  antibody.  When  these  3 
components  are  present  in  the  system,  an  equilibrium  exists.  This 
equilibrium  is  followed  by  a  separation  of  the  free  and  bound  forms 
of  the  antigen.  Either  free  or  bound  radioactivelabeled  antigen  can 
be  assessed  to  determine  the  amount  of  antigen  in  the  sample.  The 
analysis  is  performed  by  measuring  the  level  of  radiation  emitted 
either  by  the  bound  complex  following  removal  of  the  solution 
containing  the  free  antigen,  or  by  the  isolated  solution  containing 
the  residual-free  antigen.  The  main  advantage  of  the  RIA  method 
is  the  extreme  sensitivity  of  detection  for  emitted  radiation  and 
the  corresponding  ability  to  detect  trace  amounts  of  antigen.  Ad- 
ditionally, large  numbers  of  tests  can  be  performed  rapidly. 

The  enzyme-linked  immunosorbent  assay  (EL1SA)  techniques 
are  similar  to  RIA  techniques  except  that  nonradioactive  labels 
are  employed.  This  technique  is  safe,  specific  and  rapid,  and  is 
nearly  as  sensitive  as  RIA  techniques.  An  enzyme-labeled  antigen 
is  used  in  the  immunologic  assay:  the  labeled  antigen  detects  the 
presence  and  quantity  of  unlabeled  antigen  in  the  sample.  In  a 
representative  ELISA  test,  a  plastic  plate  is  coated  with  antibody 
(e.g.,  antibody  to  B2M).  The  antibody  reacts  with  antigen  (B2M)  in 
the  urine  and  forms  an  antigen-antibody  complex  on  the  plate.  A 
second  anti-B2M  antibody  (i.e..  labeled  with  an  enzyme)  is  added 
to  the  mixture  and  forms  an  antibody-antigen-antibody  complex. 
Enzyme  activity  is  measured  spectrophotometrically  after  the  ad- 
dition of  a  specific  chromogenie  substrate  which  is  activated  by 
the  bound  enzyme.  The  results  of  a  typical  test  are  calculated  by 
comparing  the  spectrophotometric  reading  of  a  serum  sample  to 
that  of  a  control  or  reference  serum.  In  general,  these  procedures 
are  faster  and  require  less  laboratory  work  than  other  methods. 

In  a  fluorescent  ELISA  technique  (such  as  the  one  employed  in  the 
Pharmacia  Delphia  test  for  B2M).  the  labeled  enzyme  is  bound  to 
a  strong  fluorescent  dye.  In  the  Pharmacia  Delphia  test,  an  anti- 
gen bound  to  a  fluorescent  dye  competes  with  unlabeled  antigen 
in  the  sample  for  a  predetermined  amount  of  specific,  immobile 
antibody.  Once  equilibrium  is  reached,  the  immobile  phase  is 
removed  from  the  labeled  antigen  in  the  sample  solution  and 
washed;  an  enhancement  solution  then  is  added  that  liberates 
the  fluorescent  dye  from  the  bound  antigen-antibody  complex. 
The  enhancement  solution  also  contains  a  chelate  that  complexes 
with  the  fluorescent  dye  in  solution;  this  complex  increases  the 
fluorescent  properties  of  the  dye  so  that  it  is  easier  to  detect. 

To  determine  the  quantity  of  B2M  in  a  sample  using  the  Pharmacia 
Delphia  test,  the  intensity  of  the  fluorescence  of  the  enhancement 
solution  is  measured.  This  intensity  is  proportional  to  the  con- 
centration of  labeled  antigen  that  bound  to  the  immobile  antibody 
phase  during  the  initial  competition  with  unlabeled  antigen  from 
the  sample.  Consequently,  the  intensity  of  the  fluorescence  is 
an  inverse  function  of  the  concentration  of  antigen  (B2M)  in  the 
original  sample.  The  relationship  between  the  fluorescence  level 


and  the  B2M  concentration  in  the  sample  is  determined  using  a 
series  of  graded  standards,  and  extrapolating  these  standards  to 
find  the  concentration  of  the  unknown  sample. 

5.3.3  Methods  Developed  for  B2MU  Determinations 
B2MU  usually  is  measured  by  radioimmunoassay  (RIA)  or  en- 
zymelinked  immunosorbent  assay  (ELISA);  however,  other  meth- 
ods (including  gel  electrophoresis,  radial  immunodiffusion,  and 
nephelometric  assays)  also  have  been  described  (Schardun  and 
van  Epps  1987).  RIA  and  ELISA  methods  are  preferred  because 
they  are  sensitive  at  concentrations  as  low  as  micrograms  per 
liter,  require  no  concentration  processes,  are  highly  reliable  and 
use  only  a  small  sample  volume. 

Based  on  a  survey  of  the  literature,  the  ELISA  technique  is  rec- 
ommended for  monitoring  B2MU.  While  RIAs  provide  greater  sen- 
sitivity (typically  about  1  ug/1.  Evrin  et  al.  1971),  they  depend  on 
the  use  of  radioisotopes;  use  of  radioisotopes  requires  adherence 
to  rules  and  regulations  established  by  the  Atomic  Energy  Com- 
mission, and  necessitates  an  expensive  radioactivity  counter  for 
testing.  Radioisotopes  also  have  a  relatively  short  half-life,  which 
corresponds  to  a  reduced  shelf  life,  thereby  increasing  the  cost 
and  complexity  of  testing.  In  contrast.  ELISA  testing  can  be  per- 
formed on  routine  laboratory  spectrophotometers,  do  not  neces- 
sitate adherence  to  additional  rules  and  regulations  governing  the 
handling  of  radioactive  substances,  and  the  test  kits  have  long 
shelf  lives.  Further,  the  range  of  sensitivity  commonly  achieved  by 
the  recommended  ELISA  test  (i.e..  the  Pharmacia  Delphia  test)  is 
approximately  100  ug/1  (Pharmacia  1990),  which  is  sufficient  for 
monitoring  B2MU  levels  resulting  from  cadmium  exposure.  Based 
on  the  studies  listed  in  Table  9  (Section  5.3.7).  the  average  range 
of  B2M  concentrations  among  the  general,  nonexposed  population 
falls  between  60  and  300  ug/g  CRTU.  The  upper  95th  percentile 
of  distributions,  derived  from  studies  in  Table  9  which  reported 
standard  deviations,  range  between  180  and  1,140  ug/g  CRTU. 
Also,  the  Pharmacia  Delphia  test  currently  is  the  most  widely  used 
test  for  assessing  B2MU. 

5.3.4  Sample  Collection  and  Handling 
As  with  CDB  or  CDU.  sample  collection  procedures  are  addressed 
primarily  to  identify  ways  to  minimize  the  degree  of  variability  intro- 
duced by  sample  collection  during  medical  monitoring.  It  is  unclear 
the  extent  to  which  sample  collection  contributes  to  B2MU  variability. 
Sources  of  variation  include  tlme-of-day  effects,  the  interval  since 
consuming  liquids  and  the  quantity  of  liquids  consumed,  and  the 
introduction  of  external  contamination  during  the  collection  process. 
A  special  problem  unique  to  B2M  sampling  is  the  sensitivity  of  this 
protein  to  degradation  under  acid  conditions  commonly  found  in  the 
bladder.  To  minimize  this  problem,  strict  adherence  to  a  sampling 
protocol  is  recommended.  The  protocol  should  include  provisions 
for  normalizing  the  conditions  under  which  the  urine  is  collected. 
Clearly,  it  is  important  to  minimize  the  interval  urine  spends  in  the 
bladder.  It  also  is  recommended  that  every  effort  be  made  to  collect 
samples  during  the  same  time  of  day. 

Collection  of  urine  samples  for  biological  monitoring  usually  is 
performed  using  "spot"  (i.e.,  single-void)  urine.  Logistics  and 
sample  integrity  become  problems  when  efforts  are  made  to  col- 
lect urine  over  extended  periods  (e.g..  24  hrs).  Unless  single-void 
urines  are  used,  numerous  opportunities  exist  for  measurement 
error  because  of  poor  control  over  sample  collection,  storage  and 
environmental  contamination. 

To  minimize  the  interval  that  sample  urine  resides  in  the  bladder, 
the  following  adaption  to  the  "spot"  collection  procedure  is  recom- 
mended: The  bladder  should  be  emptied  and  then  a  large  glass  of 
water  should  be  consumed;  the  sample  then  should  be  collected 
within  an  hour  after  the  water  is  consumed. 

5.3.5  Best  Achievable  Performance 
The  best  achievable  performance  is  assumed  to  be  equivalent  to 
the  performance  reported  by  the  manufacturers  of  the  Pharmacia 
Delphia  test  kits  (Pharmacia  1990).  According  to  the  insert  that 
comes  with  these  kits,  QC  results  should  be  within  ±2  SDs  of  the 
mean  for  each  control  sample  tested;  a  C V  of  less  than  or  equal  to 
5.2%  should  be  maintained.  The  total  CV  reported  for  test  kits  is 
less  than  or  equal  to  7.2%. 
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5.3.6  General  Method  Performance 

Unlike  analyse! !DB  and  CDU.  the  Pharmacia  Delphia  iesi  is 

standardized  In  ■<  commercial  kn  thai  control!  foi  man]  ^« ■  < 1 1  <  ■ -•-  "i 
\. 1 1 1. 1 in >M  in  the  absence  >>i  data  to  the  contrary!  II  Is  assumed  thai 
the  achievable  performance  reported  i>\  the  manufacture!  ol  this 
test  kit  will  serve  as  an  achievable  performance  objective  rhe  (  fQ 
in  v  testing  program  foi  B2MU  analysis  Is  expected  to  use 
the  performance  parameters  defined  by  the  teal  ku  manufai  turei 
.1-.  the  1 1. 1 sis  ol  the  B2MU  proficiency  testing  program. 

Mote  thai  results  reported  i"i  the  teal  Idl  are  expressed  In  terms  ol 
ug  U2M/I  ol  urine,  and  have  nol  bei  n  adjust  d  foi  i  reatlnlne.  rhe 
Indicated  pea  formance,  therefore,  is  a  measure  ol  the  performance  <>t 
the  B2M  portion  of  the  analyses  only,  and  does  not  Include  variation 
thai  may  have  been  Introduced  during  the  analysis  ol  creatinine. 


5.3.7  Observed  B2MU  Concentrations 
As  Indli  ated  In  8e<  don  i  ■').  the  i  om  entratlon  ol  i»2M(    ma 

urt)  Indlcatoi  of  the  oiiset  of  kidney  damage  associated  with 
i  admit xposure 

5.3.7.1  Range  of  B2MU  Concentrations 
Among  Unexposed  Samples 
Most  ui  the  studies  listed  in  Table  9  report  B2MI '  levels  lor  those  who 
were  not  occupatlonally  exposed  to  cadmium  Studies  noted  in  tit 
mill  column  ui  ihis  table  (which  contain  the  footnote  "d")  reported  H2MU 
concentrations  among  cadmium  exposed  workers  who.  nonetheless. 
si  in  wed  no  signs  ui  proteinuria  These  latter  studies  are  Included  in  ihis 

1. 1  lil,   I,.  ,  .ins,  ,  .is  1 1  idle,  i  led  iii  Sec  in  m  I  .',,  monitoring  1J2MI    is  in  lent  led 

in  provide  advanced  warning  oftht  onset  of  kidney  dyafunt  uonassod 
ated  wiih  cadmium  exposure,  ratha  than  i"  distinguish  relative  expo 

Sure    I  Ins  1. 1  hie.  I  liei  eh  ire.  n  ulli  .lies  I  he  range  ol  H2MU  levels  observed 
i  hose  who  had  no  symptoms  of  renal  dysfunction  (Including 
cadmium  exposed  workers  with  none  of  these  symptoms] 


TABLE  9— B-2— MICROGLOBULIN  CONCENTRATIONS  OBSERVED  IN  URINE 
AMONG  THOSE  NOT  OCCUPATIONALLY  EXPOSED  TO  CADMIUM 


Study 

No. 

No.  In  study 

Geometric  mean 

1 

133  mb 

115  ug/g" 

2 

161  I" 

i46pg/r. 

3 

10 

84  pg/g 

4 

203 

76  pg/1 

5 

9 

103  Ug/g 

6 

47d 

86  Ug/L 

7 

1.000r 

68. 1  pg/gr  Crr. 

8 

87 

71  Ug/g1 

9 

10 

0.073  mg/24h. 

10 

59 

156  pg/g 

11 

8 

1 18  Ug/g 

12 

34 

79  ug/g 

13 

41  m 
35" 

14 

67 

15 

31d 

63 

16 

36d 

77' 

17 

18" 

130 

18 

32P 

122 

19 

18d 

295 

Geometric 
standard 
deviation 


4.03 
3.11 


1.9 
3. 1  m  &  I 


1.4 


Based  on  an  assumed  lognormal  distribution. 

m  =  males,  f  =  females. 

Aged  general  population  from  non-polluted  area;  47.9%  population  aged  50-69; 

52.1%  ^  70  years  of  age;  values  reported  in  study. 

Exposed  workers  without  proteinuria. 

492  females,  484  male. 

Creatinine  adjusted;  males  ■  68.1  >u/g  Cr,  females  =  64.3  pg/g  Cr. 


Lower  95th 
percentile  of 
distribution9 


170 


Upper  95th 
percentile  of 
distribution" 


Reference 


1.140  ug/tf. 
940  pg/g<. 


30  ug/  1 

250  pg/L 

10  ug/gr  Cr\ 

320  ug/gr  Cr*. 

7" 

200h 

400  ug/gr  Cr". 
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Ishizaki  et  al.  1989. 
Ishizaki  et  al.  1989. 
Ellis  etaJ.  1983. 
Stewart  and  Hughes  1981. 
Chiaet  al.  1989. 
KJellstromet  al.  1977. 
Kowal  1983. 
Buchet  et  al.  1980. 
Evrlnet  al.  1971. 
Mason  el  al.  1988. 
Iwao  et  al.  1980. 
Wibowoet  al.  1982. 
Falcket  al.  1983. 
Roelset  al.  1991. 
Roelset  al.  1991. 
Miksche  et  al.  1981. 
Kawada  et  al.  1989. 
Kawada  et  al.  1989. 
Thun  et  al.  1989. 


Reported  in  the  study. 

Arithmetic  mean. 

Geometric  standard  error. 

Upper  95%  tolerance  limits:  for  Falck  this  is  based  c 

Controls. 

Exposed  synthetic  resin  and  pigment  workers  without  proteinuria;  Cadmium  in  urine 

levels  up  to  1 0  pg/g  Cr. 


i  the  24  hour  urine  sample. 


To  the  extent  possible,  the  studies  listed  in  Table  9  provide  geometric 
means  and  geometric  standard  deviations  for  measurements  among  the 
groups  defined  in  each  study.  For  studies  reporting  a  geometric  standard 
deviation  along  with  a  mean,  the  lower  and  upper  95th  percentile  for  these 
distributions  were  derived  and  reported  in  the  table. 

The  data  provided  from  1 5  of  the  1 9  studies  listed  in  Table  9  indicate 
that  the  geometric  mean  concentration  of  B2M  observed  among  those 
who  were  not  occupationally  exposed  to  cadmium  is  70-170  pg/g 
CRTU.  Data  from  the  4  remaining  studies  indicate  that  exposed  work- 
ers who  exhibit  no  signs  of  proteinuria  show  mean  B2MU  levels  of 
60-300  pg/g  CRTU.  B2MU  values  in  the  study  by  Thun  etal.  (1989). 
however,  appear  high  in  comparison  to  the  other  3  studies.  If  this 
study  is  removed.  B2MU  levels  for  those  who  are  not  occupationally 
exposed  to  cadmium  are  similar  to  B2MU  levels  found  among  cad- 
mium-exposed workers  who  exhibit  no  signs  of  kidney  dysfunction. 
Although  the  mean  is  high  in  the  study  by  Thun  et  al..  the  range  of 
measurements  reported  in  this  study  is  within  the  ranges  reported 
for  the  other  studies. 


Determining  a  reasonable  upper  limit  from  the  range  of  B2M  concen- 
trations observed  among  those  who  do  not  exhibit  signs  of  proteinuria 
is  problematic.  Elevated  B2MU  levels  are  among  the  signs  used  to 
define  the  onset  of  kidney  dysfunction.  Without  access  to  the  raw  data 
from  the  studies  listed  in  Table  9.  it  is  necessary  to  rely  on  reported 
standard  deviations  to  estimate  an  upper  limit  for  normal  B2MU 
concentrations  (i.e..  the  upper  95th  percentile  for  the  distributions 
measured).  For  the  8  studies  reporting  a  geometric  standard  deviation, 
the  upper  95th  percentiles  for  the  distributions  are  180-1 140  pg/g 
CRTU.  These  values  are  in  general  agreement  with  the  upper  95th 
percentile  for  the  distribution  (i.e..  631  pg/g  CRTU)  reported  by 
Buchet  et  al.  (1980).  These  upper  limits  also  appear  to  be  in  general 
agreement  with  B2MU  values  (i.e..  100-690  pg/g  CRTU)  reported  as 
the  normal  upper  limit  by  Iwao  et  al.  (1980).  Kawada  et  al.  (1989). 
Wibowo  et  al.  (1982).  and  Schardun  and  van  Epps  (1987).  These 
values  must  be  compared  to  levels  reported  among  those  exhibiting 
kidney  dysfunction  to  define  a  threshold  level  for  kidney  dysfunction 
related  to  cadmium  exposure. 
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5.3.7.2  Range  of  B2MU  Concentrations 
Among  Exposed  Workers 
Table  10  presents  results  from  studies  reporting  B2MU  determin- 
ations among  those  occupationally  exposed  to  cadmium  in  the  work 
place;  in  some  of  these  studies,  kidney  dysfunction  was  observed 
among  exposed  workers,  while  other  studies  did  not  make  an  effort 


to  distinguish  among  exposed  workers  based  on  kidney  dysfunction. 
As  with  Table  9.  this  table  provides  geometric  means  and  geometric 
standard  deviations  for  the  groups  defined  in  each  study  if  available. 
For  studies  reporting  a  geometric  standard  deviation  along  with  a 
mean,  the  lower  and  upper  95th  percentiles  for  the  distributions  are 
derived  and  reported  in  the  table. 


TABLE  10— B-2— MICROGLOBULIN  CONCENTRATIONS  OBSERVED  IN  URINE 
AMONG  OCCUPATIONALLY-EXPOSED  WORKERS 


N 

Concentration  of  B-2-Microglobulin  in  urine 

Study 
No. 

Geometric  mean 
(ug/g)a 

Geom  std  dev 

Lower  95% 
of  range  b 

Upper  95% 
of  range6 

Reference 

1 

1.42 

4 

1.75 

4 

33 

65 

c44 

148 
37 
c45 
c10 
cll 
c12 
«8 
c23 
10 
34 
c15 

160 

260 

210 

210 

5.700 

-•180 

160 

3.300 

6.100 

3.900 

300 

7.400 

h  1.800 

690 

71 

4.700 

6.19 
6.50 

8.1 
12 

3.300 

Ishizaki  et  al..  1989. 

Ishizaki  etal..  1989. 

Ellis  etal..  1983. 
Chia  et  al..  1989. 
Kjellstromet  al..  1977. 
Buchet  etal..  1980. 
Kenzaburo  et  al..  1979. 
Mason  et  al..  1988. 
Falcketal..  1983. 
Elinderetal..  1985. 

2 

5.600 

5 
6 

6.49 

"300 
'110 
17 
"310 
'650 
"710 

"98.000 
'280 
1.500 
"89.000 
'57.000 
"15.000 

7 
8 
9 
10 

3.90 
8.7 
5.99 
2.96 

12 

15 

16 

6.49 

"590 

"93.000 

Thunet  al..  1989. 

Unless  otherwise  stated. 

Based  on  an  assumed  lognormal  distribution. 

Among  workers  diagnosed  as  having  renal  dysfunction;  for  Elinder  this  i 

(5  2  levels  greater  than  300  micrograms  per  gram  creatinine  (ug/gr  Cr);  for  Roels, 

1991,  range  =  31  -  35.  170  ug|i7gr  Cr  and  geometric  mean  =  63  among  healthy 

workers;  for  Mason  p2  >  300  ug/gr  Cr. 


Based  on  a  detailed  review  of  the  data  by  OSHA. 

Arthmetic  mean. 

Reported  in  the  study. 

Retired  workers. 

1 .800  ugp2/gr  Cr  for  first  survey;  second  survey  ■  1 .600;  third  survey  =  2,600; 

fourth  survey  =  2,600;  fifth  survey  =  2,600. 


The  data  provided  in  Table  10  indicate  that  the  mean  B2MU  con- 
centration observed  among  workers  experiencing  occupational 
exposure  to  cadmium  (but  with  undefined  levels  of  proteinuria)  is 
160-7400  pg/g  CRTU.  One  of  these  studies  reports  geometric  means 
lower  than  this  range  (i.e..  as  low  as  71  pg/g  CRTU):  an  explanation 
for  this  wide  spread  in  average  concentrations  is  not  available. 

Seven  of  the  studies  listed  in  Table  10  report  a  range  of  B2MU  levels 
among  those  diagnosed  as  having  renal  dysfunction.  As  indicated 
in  this  table,  renal  dysfunction  (proteinuria)  is  defined  in  several  of 
these  studies  by  B2MU  levels  in  excess  of  300  pg/g  CRTU  (see  foot- 
note "c"  of  Table  10);  therefore,  the  range  of  B2MU  levels  observed 
in  these  studies  is  a  function  of  the  operational  definition  used  to 
identify  those  with  renal  dysfunction.  Nevertheless,  a  B2MU  level  of 
300  pg/g  CRTU  appears  to  be  a  meaningful  threshold  for  identifying 
those  having  early  signs  of  kidney  damage.  While  levels  much  higher 
than  300  pg/g  CRTU  have  been  observed  among  those  with  renal 
dysfunction,  the  vast  majority  of  those  not  occupationally  exposed 
to  cadmium  exhibit  much  lower  B2MU  concentrations  (see  Table 
9).  Similarly,  the  vast  majority  of  workers  not  exhibiting  renal  dys- 
function are  found  to  have  levels  below  300  pg/g  CRTU  (Table  9). 

The  300  pg/g  CRTU  level  for  B2MU  proposed  in  the  above  paragraph  has 
support  among  researchers  as  the  threshold  level  that  distinguishes  be- 
tween cadmium-exposed  workers  with  and  without  kidney  dysfunction. 
For  example,  in  the  guide  for  physicians  who  must  evaluate  cadmium- 
exposed  workers  written  for  the  Cadmium  Council  by  Dr.  Lauwerys. 
levels  of  B2M  greater  than  200-300  pg/g  CRTU  are  considered  to  require 
additional  medical  evaluation  for  kidney  dysfunction  (exhibit  8-447. 
OSHA  docket  H057A).  The  most  widely  used  test  for  measuring  B2M 
(i.e..  the  Pharmacia  Delphia  test)  defines  B2MU  levels  above  300  pg/1 
as  abnormal  (exhibit  L- 140-1.  OSHA  docket  H057A). 

Dr.  Elinder.  chairman  of  the  Department  of  Nephrology  at  the  Karolin- 
ska  Institute,  testified  at  the  hearings  on  the  proposed  cadmium  rule. 


According  to  Dr.  Elinder  (exhibit  L- 140-45.  OSHA  docket  H057A).  the 
normal  concentration  of  B2MU  has  been  well  documented  (Evrin  and 
Wibell  1972;  Kjellstrom etal.  1977a;  Elinderetal.  1978.  1983;  Buchet 
et  al.  1980;  Jawaid  et  al.  1983:  Kowal  and  Zirkes.  1983).  Elinder  stated 
that  the  upper  95  or  97.5  percentiles  for  B2MU  among  those  without 
tubular  dysfunction  is  below  300  pg/g  CRTU  (Kjellstrom  et  al.  1977a: 
Buchet  et  al.  1980:  Kowal  and  Zirkes.  1983).  Elinder  denned  levels  of 
B2M  above  300  pg/g  CRTU  as  "slight"  proteinuria. 

5.3.8  Conclusions  and  Recommendations  for  B2MU 
Based  on  the  above  evaluation,  the  following  recommendations  are  made 
for  a  B2MU  proficiency  testing  program.  Note  that  the  following  discus- 
sion addresses  only  sampling  and  analysis  for  B2MU  determinations 
(i.e..  to  be  reported  as  an  unadjusted  pg  B2M/1  urine).  Normalizing  this 
result  to  creatinine  requires  a  second  analysis  for  CRTU  (see  Section 
5.4)  so  that  the  ratio  of  the  2  measurements  can  be  obtained. 

5.3.8.1  Recommended  method 

The  Pharmacia  Delphia  method  (Pharmacia  1990)  should  be  adopted 
as  the  standard  method  for  B2MU  determinations.  Laboratories  may 
adopt  alternate  methods,  but  it  is  the  responsibility  of  the  laboratory 
to  demonstrate  that  alternate  methods  provide  results  of  comparable 
quality  to  the  Pharmacia  Delphia  method. 

5.3.8.2  Data  quality  objectives 

The  following  data  quality  objectives  should  facilitate  interpretation 
of  analytical  results,  and  should  be  achievable  based  on  the  above 
evaluation. 

Limit  of  Detection.  A  limit  of  100  pg/1  urine  should  be  achievable,  al- 
though the  insert  to  the  test  kit  (Pharmacia  1990)  cites  a  detection  limit 
of  150  pg/1:  private  conversations  with  representatives  of  Pharmacia, 
however,  indicate  that  the  lower  limit  of  100  pg/1  should  be  achievable 
provided  an  additional  standard  of  100  pg/1  B2M  is  run  with  the  other 
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standards  to  derive  1 1  ■•  calibration  curve  (Sad 3.3  i  n    Flu 

detection  Itmtl  la  dealrable  due  in  the  pradmHy  "i  iins  detection  limit  to 
B2M1  valuea  defined  for  the  cadmium  medical  monitoring  piugiaui 

ause  results  Brom  an  Inlerlaboratorj  profli  leni  \  testing 
program  are  not  available  currenUy.  It  la  dlfRcult  to  define  an  achievabli 
level  of  accuracy  Given  the  general  performance  parameters  defined  b) 
the  Insert  to  the  teal  kits,  bowevet ,  an  accuracy  ol  tl59(  ■  ■(  1 1 >■ 

value  appears  achievable 

Due  in  the  low  levels  ol  B2M1  to  be  measured  generally,  II  la  antid 
pated  thai  the  analysis  ol  creatinine  will  contribute  relatively  little  to 
the  overall  variability  observed  among  creatinine  normalized  B2MU 
levels  [see  Section  r>  n  rhe  Initial  level  ol  accural  \  for  reporting  B2MU 
levels  under  iiiis  program  should  be  sel  .11  ±15%. 

Precision  Based  mi  precision  data  reported  t >\  Pharmacia  11990).  a 
precision  value  (I.e.,  CV)  of  5%  should  be  achievable  ovei  the  defined 
range  "i  the  anaryte.  Foi  Internal  QC  samples  (i.e.,  recommended  as 
pari  hi  .hi  bitemal  QA/QC  program,  Set  Hon  3.3. 1).  laboratories  should 
attain  precision  near  59t  over  the  range  i>i  concentrations  measured. 

5.3.8.3  Quality  assurance/quality  control 
Commercial  laboratories  providing  measurement  of  B2MU  should  adopt 
an  Internal  QA/QC  program  that  Ineorporates  the  following  components: 
Strict  adherence  to  the  Pharmacia  Delphla  method,  including  calibra- 
tion requirements:  regular  use  of  QC  samples  during  routine  runs:  a 
protocol  for  corrective  actions,  and  documentation  of  these  actions: 
and.  participation  In  an  Interlaboratory  proficiency  program.  Procedures 
that  may  be  used  to  address  Internal  QC  requirements  are  presented 
in  Attachment  1 .  Due  to  differences  between  analyses  for  B2MU  and 
CDB/CDU.  specific  values  presented  in  Attachment  1  may  have  to  be 
modified.  Other  components  of  the  program  (including  characterization 
runs),  however,  can  be  adapted  to  a  program  for  B2MU. 

5.4  Monitoring  Creatinine  in  Urine  (CRTU) 
Because  CDU  and  B2MU  should  be  reported  relative  to  concentrations 
of  CRTU.  these  concentrations  should  be  determined  in  addition  CDU 
and  B2MU  determinations. 

5.4.1  Units  of  CRTU  Measurement 
CDU  should  be  reported  as  pg  Cd/g  CRTU.  while  B2MU  should  be 
reported  as  pg  B2M/g  CRTU.  To  derive  the  ratio  of  cadmium  or  B2M 
to  creatinine.  CRTU  should  be  reported  in  units  of  g  crtn/1  of  urine. 
Depending  on  the  analytical  method,  it  may  be  necessary  to  convert 
results  of  creatinine  determinations  accordingly. 

5.4.2  Analytical  Techniques  Used  to  Monitor  CRTU 
Of  the  techniques  available  for  CRTU  determinations,  an  absorbance  spec- 
trophotometric  technique  and  a  high-performance  liquid  chromatography 
(HPLC)  technique  are  identified  as  acceptable  in  this  protocol. 

5.4.3  Methods  Developed  for  CRTU  Determinations 
CRTU  analysise  performed  in  support  of  either  CDU  or  B2MU  determin- 
ations should  be  performed  using  either  of  the  following  2  methods: 

1.  The  Du  Pont  method  (i.e..  JafTe  method),  in  which  creatinine  in  a 
sample  reacts  with  picrate  under  alkaline  conditions,  and  the  resulting 
red  chromophore  is  monitored  (at  510  nm)  for  a  fixed  interval  to  de- 
termine the  rate  of  the  reaction:  this  reaction  rate  is  proportional  to 
the  concentration  of  creatinine  present  in  the  sample  (a  copy  of  this 
method  is  provided  in  Attachment  2  of  this  protocol):  or, 

2.  The  OSHA  SLC  Technical  Center  (OSLTC)  method,  in  which  creatinine 
in  an  aliquot  of  sample  is  separated  using  an  HPLC  column  equipped  with 
a  UV  detector:  the  resulting  peak  is  quantified  using  an  electrical  integrator 
(a  copy  of  this  method  is  provided  in  Attachment  3  of  this  protocol). 

5.4.4  Sample  Collection  and  Handling 
CRTU  samples  should  be  segregated  from  samples  collected  for  CDU 
or  B2MU  analysis.  Sample-collection  techniques  have  been  described 
under  Section  5.2.4.  Samples  should  be  preserved  either  to  stabilize 
CDU  (with  HN03)  or  B2MU  (with  NaOH).  Neither  of  these  procedures 
should  adversely  affect  CRTU  analysis  (see  Attachment  3). 

5.4.5  General  Method  Performance 
Data  from  the  OSLTC  indicate  that  a  CV  of  5%  should  be  achievable 
using  the  OSLTC  method  (Septon.  L  private  communication).  The 
achievable  accuracy  of  this  method  has  not  been  determined. 
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Laboratories  performing  1  reatinlne  analysts  unda  this  protocol  should  be 
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5.4.6  Observed  CRTU  Concentrations 
Published  data  suggest  tin-  range  of  CRTU  concentrations  la  1.0-1.6  g 
in  2  1  houi  1 1  rii  M-  s.ni  1 1  ill's  11  i.irrisun  1987).  These  values  are  equivalent 
in  about  1  g/1  urine. 

5.4.7  Conclusions  and  Recommendations  for  CRTU 

5.4. 7. 1  Recommended  method 

Use  either  the  JafTe  method  (Attachment  2)  or  the  OSLTC  method  (At- 
tachmenl  3).  Alternate  methods  maj  be  at  i  eptable  provided  adequate 
performance  is  demonstrated  in  the  CAP  pn 

5.4. 7.2  Data  quality  objectives 

Limit  "/  Detection.  This  value  baa  not  been  formally  defined:  however, 
a  value  of  0, 1  g/1  urine  should  be  readily  achievable. 

Accuracy.  This  value  has  not  been  defined  formally;  accuracy  should 
be  sufficient  to  retain  accreditation  from  the  CAP. 

Precision.  A  CV  of  5%  should  be  achievable  using  the  recommended 
methods. 
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ATTACHMENT  1:  NONMANDATORY  PROTOCOL 
FOR  AN  INTERNAL  QUALITY  ASSURANCE/ 
QUALITY  CONTROL  PROGRAM 
The  following  is  an  example  of  the  type  of  internal  quality  assurance/ 
quality  control  program  that  assures  adequate  control  to  satisfy  OSHA 
requirements  under  this  protocol.  However,  other  approaches  may 
also  be  acceptable. 

As  indicated  in  Section  3.3. 1  of  the  protocol,  the  QA/QC  program 
for  CDB  and  CDU  should  address,  at  a  minimum,  the  following: 

•  calibration: 

•  establishment  of  control  limits: 

•  internal  QC  analyses  and  maintaining  control:  and 

•  corrective  action  protocols. 

This  illustrative  program  includes  both  initial  characterization  runs  to  es- 
tablish the  performance  of  the  method  and  ongoing  analysis  of  quality  con- 
trol samples  intermixed  with  compliance  samples  to  maintain  control. 

Calibration 
Before  any  analytical  runs  are  conducted,  the  analytic  instrument  must 
be  calibrated.  This  is  to  be  done  at  the  beginning  of  each  day  on  which 
quality  control  samples  and /or  compliance  samples  are  run.  Once  cal- 
ibration is  established,  quality  control  samples  or  compliance  samples 
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may  be  run.  Regardless  of  the  type  of  samples  run,  every  fifth  sample 
must  be  a  standard  to  assure  that  the  calibration  is  holding. 

Calibration  is  defined  as  holding  if  every  standard  is  within  plus  or 
minus  (±)  1 5%  of  its  theoretical  value.  If  a  standard  is  more  than  plus 
or  minus  15%  of  its  theoretical  value,  then  the  run  is  out  of  control  due 
to  calibration  error  and  the  entire  set  of  samples  must  either  be  reana- 
lyzed after  recalibrating  or  results  should  be  recalculated  based  on  a 
statistical  curve  derived  from  the  measurement  of  all  standards. 

It  is  essential  that  the  highest  standard  run  is  higher  than  the  highest 
sample  run.  To  assure  that  this  is  the  case,  it  may  be  necessary  to 
run  a  high  standard  at  the  end  of  the  run.  which  is  selected  based 
on  the  results  obtained  over  the  course  of  the  run. 

All  standards  should  be  kept  fresh,  and  as  they  get  old.  they  should 
be  compared  with  new  standards  and  replaced  if  they  exceed  the 
new  standards  by  ±  1 5%. 

INITIAL  CHARACTERIZATION  RUNS 
AND  ESTABLISHING  CONTROL 

A  participating  laboratory  should  establish  four  pools  of  quality  con- 
trol samples  for  each  of  the  analytes  for  which  determinations  will 
be  made.  The  concentrations  of  quality  control  samples  within  each 
pool  are  to  be  centered  around  each  of  the  four  target  levels  for  the 
particular  analyte  identified  in  Section  4.4  of  the  protocol. 

Within  each  pool,  at  least  4  quality  control  samples  need  to  be  estab- 
lished with  varying  concentrations  ranging  between  plus  or  minus  50% 
of  the  target  value  of  that  pool.  Thus  for  the  medium-high  cadmium 
in  blood  pool,  the  theoretical  values  of  the  quality  control  samples 
may  range  from  5  to  15  ug/1,  (the  target  value  is  10  pg/1).  At  least  4 
unique  theoretical  values  must  be  represented  in  this  pool. 

The  range  of  theoretical  values  of  plus  or  minus  50%  of  the  target  value 
of  a  pool  means  that  there  will  be  overlap  of  the  pools.  For  example, 
the  range  of  values  for  the  medium-low  pool  for  cadmium  in  blood  is 
3.5  to  10.5  pg/1  while  the  range  of  values  for  the  medium-high  pool 
Is  5  to  15  pg/1.  Therefore,  it  is  possible  for  a  quality  control  sample 
from  the  medium-low  pool  to  have  a  higher  concentration  of  cadmium 
than  a  quality  control  sample  from  the  medium-high  pool. 

Quality  control  samples  may  be  obtained  as  commercially  available 
reference  materials,  internally  prepared,  or  both.  Internally  prepared 
samples  should  be  well  characterized  and  traced  or  compared  to  a 
reference  material  for  which  a  consensus  value  for  concentration  is 
available.  Levels  of  analyte  in  the  quality  control  samples  must  be 
concealed  from  the  analyst  prior  to  the  reporting  of  analytical  results. 
Potential  sources  of  materials  that  may  be  used  to  construct  quality 
control  samples  are  listed  in  Section  3.3. 1  of  the  protocol. 

Before  any  compliance  samples  are  analyzed,  control  limits  must  be 
established.  Control  limits  should  be  calculated  for  every  pool  of  each 
analyte  for  which  determinations  will  be  made  and  control  charts  should 
be  kept  for  each  pool  of  each  analyte.  A  separate  set  of  control  charts 
and  control  limits  should  be  established  for  each  analytical  instrument 
in  a  laboratory  that  will  be  used  for  analysis  of  compliance  samples. 

At  the  beginning  of  this  QA/QC  program,  control  limits  should  be 
based  on  the  results  of  the  analysis  of  20  quality  control  samples  from 
each  pool  of  each  analyte.  For  any  given  pool,  the  20  quality  control 
samples  should  be  run  on  20  different  days.  Although  no  more  than 


one  sample  should  be  run  from  any  single  pool  on  a  particular  day.  a 
laboratory  may  run  quality  control  samples  from  different  pools  on  the 
same  day.  This  constitutes  a  set  of  initial  characterization  runs. 

For  each  quality  control  sample  analyzed,  the  value  F/T  (defined  in 
the  glossary)  should  be  calculated.  To  calculate  the  control  limits 
for  a  pool  of  an  analyte.  it  is  first  necessary  to  calculate  the  mean. 
X.  of  the  F/T  values  for  each  quality  control  sample  in  a  pool  and 
then  to  calculate  its  standard  deviation  s.  Thus,  for  the  control  limit 
for  a  pool.  Xis  calculated  as: 

fcf) 

N 
and  a  is  calculated  as 


N  -  1 

Where  N  is  the  number  of  quality  control  samples  run  for  a  pool. 

The  control  limit  for  a  particular  pool  is  then  given  by  the  mean  plus 
or  minus  2  standard  deviations  (X  ±3cr). 

The  control  limits  may  be  no  greater  than  40%  of  the  mean  F/T 
value.  If  three  standard  deviations  are  greater  than  40%  of  the  mean 
F/T  value,  then  analysis  of  compliance  samples  may  not  begin.1  In- 
stead, an  investigation  into  the  causes  of  the  large  standard  deviation 
should  begin,  and  the  inadequacies  must  be  remedied.  Then,  control 
limits  must  be  reestablished  which  will  mean  repeating  the  running 
20  quality  control  samples  from  each  pool  over  20  days. 

Internal  Quality  Control  Analyses 
and  Maintaining  Control 
Once  control  limits  have  been  established  for  each  pool  of  an  analyte, 
analysis  of  compliance  samples  may  begin.  During  any  run  of  com- 
pliance samples,  quality  control  samples  are  to  be  interspersed  at  a 
rate  of  no  less  than  5%  of  the  compliance  sample  workload.  When 
quality  control  samples  are  run.  however,  they  should  be  run  in  sets 
consisting  of  one  quality  control  sample  from  each  pool.  Therefore, 
it  may  be  necessary,  at  times,  to  intersperse  quality  control  samples 
at  a  rate  greater  than  5%. 

There  should  be  at  least  one  set  of  quality  control  samples  run  with 
any  analysis  of  compliance  samples.  At  a  minimum,  for  example. 
4  quality  control  samples  should  be  run  even  if  only  1  compliance 
sample  is  run.  Generally,  the  number  of  quality  control  samples  that 
should  be  run  are  a  multiple  of  four  with  the  minimum  equal  to  the 
smallest  multiple  of  four  that  is  greater  than  5%  of  the  total  number 
of  samples  to  be  run.  For  example,  if  300  compliance  samples  of 
an  analyte  are  run,  then  at  least  16  quality  control  samples  should 
be  run  (16  is  the  smallest  multiple  of  four  that  is  greater  than  15, 
which  is  5%  of  300). 

Control  charts  for  each  pool  of  an  analyte  (and  for  each  instrument  in 
the  laboratory  to  be  used  for  analysis  of  compliance  samples)  should 
be  established  by  plotting  F/T  versus  date  as  the  quality  control 
sample  results  are  reported.  On  the  graph  there  should  be  lines 
representing  the  control  limits  for  the  pool,  the  mean  F/T  limits  for 
the  pool,  and  the  theoretical  F/T  of  1 .000.  Lines  representing  plus  or 
minus  (±)  r>  should  also  be  represented  on  the  charts.  A  theoretical 
example  of  a  control  chart  is  presented  in  Figure  1 . 


FIGURE  1— THEORETICAL  EXAMPLE  OF  A  CONTROL  CHART  FOR  A  POOL  OF  AN  ANALYTE 

1.162  (Upper  Control  Line) 

1.096  (Upper  a  Line) 
x 

1 .000  (Theoretical  Mean) 
x  x  0.964  (Mean) 

x  x 

x 
x  0.832  (Lower  b  Line) 

0.766  (Lower  Control  Limit) 


1  Note  that  the  value,  "40%"  may  change  over  time  as  experience  is  gained  with  the  program. 
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falls  above  01  belov,  the  contrail is  i<n  us  | I,  the rectlve  steps 

iiiusi  be  taken  [see  the  lectli arret  ttve  actions  below]  '  Ince  1 

laboratory  ■  program  has  been  established,  control  limns  should  be 
updated  ever)  3  months 

rhe  updated  control  limits  should  be  call  ulated  imm  the  results  ol 
the  i.isi  ion  i|u.iiiiv  control  s.mi|iiis  run  ini  each  !»<>•>!  11  100  qua! 
Itj  1  ontrol  samples  from  ..  pool  have  nol  been  run  .11  the  time  <ii  1  )>>- 
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provided  ai  irasi  20  quality  i  ontrol  samples  from  each  pool  haw  bet  n 
i  20  different  days 

The  trends  that  should  he  looked  lor  on  the  control  charts  are: 

1.  10  consecutive  quality  control  samples  falling  above  or  below  the 

mean: 

2.  3 Consecutive  quallt)  control  samples  falling  more  than  2u  from  the 
mean  (above  or  below  the  2it  lines  of  the  chart];  or 

A.  the  mean  calculated  to  update  the  control  limits  falls  more  than 
10%  above  or  below  the  theoretical  mean  of  1.000. 

If  any  of  these  trends  Is  observed,  then  all  analysis  must  be  stopped, 
and  an  Investigation  Into  the  causes  of  the  errors  must  begin.  Before 
I  he  analysis  of  compliance  samples  may  resume,  the  Inadequacies  must 
be  remedied  and  the  control  limits  must  be  reestablished  for  that  pool 
of  an  analyte.  Keestabllshment  of  control  limits  will  entail  running  20 
sets  of  quality  control  samples  over  20  days. 

Note  that  alternative  procedures  for  defining  Internal  quality  control 
limits  may  also  be  acceptable.  Limits  may  be  based,  for  example,  on 
proficiency  testing,  such  as  ±1  pg  or  15%  of  the  mean  (whichever  is 
greater).  These  should  be  clearly  defined. 

Corrective  actions 
Corrective  action  is  the  term  used  to  describe  the  identification  and 
remediation  of  errors  occurring  within  an  analysis.  Corrective  ac- 
tion is  necessary  whenever  the  result  of  the  analysis  of  any  quality 
control  sample  falls  outside  of  the  established  control  limits.  The 
steps  involved  may  include  simple  things  like  checking  calculations 
of  basic  instrument  maintenance,  or  it  may  involve  more  compli- 
cated actions  like  major  instrument  repair.  Whatever  the  source  of 
error,  it  must  be  identified  and  corrected  (and  a  Corrective  Action 
Report  (CAR)  must  be  completed.  CARs  should  be  kept  on  file  by 
the  laboratory. 

ATTACHMENT  2— CREATININE  IN  URINE 
(JAFFE  PROCEDURE) 
Intended  use:  The  CREA  pack  is  used  in  the  Du  Pont  ACA£  discrete  clini- 
cal analyzer  to  quantitatively  measure  creatinine  in  serum  and  urine. 

Summary:  The  CREA  method  employs  a  modification  of  the  kinetic 
JafTe  reaction  reported  by  Larsen.  This  method  has  been  reported  to 
be  less  susceptible  than  conventional  methods  to  interference  from 
non-creatinine,  JaiTe-positive  compounds.1 

A  split  sample  comparison  between  the  CREA  method  and  a  conven- 
tional JafTe  procedure  on  Autoanalyzer©  showed  a  good  correlation. 
(See  Specific  Performance  Characteristics). 

•Note:  Numbered  subscripts  refer  to  the  bibliography  and  lettered 
subscripts  refer  to  footnotes. 

Autoanalyzer.5  is  a  registered  trademark  of  Technicon  Corp..  Tar- 
rytown.  NY. 

Principles  of  Procedure:  In  the  presence  of  a  strong  base  such  as 
NaOH.  picrate  reacts  with  creatinine  to  form  a  red  chromophore.  The 
rate  of  increasing  absorbance  at  510  nm  due  to  the  formation  of  this 
chromophore  during  a  17.07-second  measurement  period  is  directly 
proportional  to  the  creatinine  concentration  in  the  sample. 


Subpart  Z — Toxic  and  Hazardous  Substances 


Compartment*         Form  Ingredient 


Quantity" 


No.  2.  .).  ft  4 
No.  6 


Liquid 

Uqutd 


0.1  1  mill.. I 

NaOH  dor  pH  adjustment)' 


*    Compartments  are  numbered  1-7.  with  compartment  »7  located  closest  to  pack 
fill  position  »2. 

'■    Nominal  value  at  manufacture. 

■    See  Precautions. 

Precautions:  Compartment  *6  contains  75  uLol  10  N  NaOH   avoid 

1 1. ni, k  i  skin  Irritant;  rinse  contacted  area  with  water.  Comply  with 
OSHA'S  Bloodborne  Pathogens  Standard  while  handling  biological 
samples  (29  CFR  1910.1039). 

Used  packs  contain  human  body  fluids:  handle  with  appropriate  care. 

FOR  IN  VITRO  DIAGNOSTIC  USE 

Mixing  and  Diluting: 
Mixing  and  diluting  are  automatically  performed  by  the  ACAT'  discrete 
clinical  analyzer.  The  sample  cup  must  contain  sufficient  quantity  to 
accommodate  the  sample  volume  plus  the  "dead  volume":  precise  cup 
lilliny  is  not  required, 

SAMPLE  CUP  VOLUMES  (uL) 


Standard 

Microsystem 

Analyzer 

Dead 

Total 

Dead 

Total 

II.  Ill 

tv.  SX 

V 

120 
120 
90 

3000 
3000 
3000 

10 
30 
10 

500 
500 
500 

Creatinine  +  Picrate 


NaOH 


-*►  Red  chromophore  (absorbs  at  510  nm) 


Storage  of  Unprocessed  Packs:  Store  at  2-8  °C.  Do  not  freeze.  Do  not 
expose  to  temperatures  above  35  °C  or  to  direct  sunlight. 

Expiration:  Refer  to  EXPIRATION  DATE  on  the  tray  label. 

Specimen  Collection:  Serum  or  urine  can  be  collected  and  stored  by 
normal  procedures.2 

Known  Interfering  Substances3 

S  Serum  Protein  Influence — Serum  protein  levels  exert  a  direct 
influence  on  the  CREA  assay.  The  following  should  be  taken  into 
account  when  this  method  is  used  for  urine  samples  and  when 
it  is  calibrated: 

Aqueous  creatinine  standards  or  urine  specimens  will  give  CREA 
results  depressed  by  approximately  0.7  mg/dL  [62  pmol/L]d  and 
will  be  less  precise  than  samples  containing  more  than  3  g/dL 
[30  g/L)  protein. 

All  urine  specimens  should  be  diluted  with  an  albumin  soluUon 
to  give  a  final  protein  concentration  of  at  least  3  g/dL  [30  g/L[. 
Du  Pont  Enzyme  Diluent  (Cat.  #790035-901)  may  be  used  for 
this  purpose. 

s  High  concentration  of  endrogenous  bilirubin  (>20  mg/dL 
[>342  pmol/LI)  will  give  depressed  CREA  results  (average  de- 
pression 0.8  mg/dL  [71  pmol/L)).4 

•  Grossly  hemolyzed  (hemoglobin  >100  mg/dL  [>62  pmol/L]) 
or  visibly  lipemic  specimens  may  cause  falsely  elevated  CREA 
results.5-6 

S  The  following  cephalosporin  antibiotics  do  not  interfere  with  the 
CREA  method  when  present  at  the  concentrations  indicated. 
Systematic  inaccuracies  (bias)  due  to  these  substances  are  less 
than  or  equal  to  0. 1  mg/dL  [8.84  pmol/L]  at  CREA  concentrations 
of  approximately  1  mg/dL  [88  pmol/L|. 
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Peak  serum  level789 


Antibiotic 

mg/dL 

[umol/L] 

Cephaloridine 

1.4 

0.3 

Cephalexin 

0.6-2.0 

0.2-0.6 

Cephamandole 

1.3-2.5 

0.3-0.5 

Cephapirin 

2.0 

D0.4 

Cephradine 

1.5-2.0 

0.4-0.6 

Cefazolin 

2.5-5.0 

0.55-1.1 

Drug  concentration 


mg/dL  [umol/L] 


25  6.0 

25  7.2 

25  4.9 

25  5.6 

25  7.1 

50  11.0 


The  following  cephalosporin  antibiotics  have  been  shown  to  af- 
fect CREA  results  when  present  at  the  indicated  concentrations. 
System  inaccuracies  (bias)  due  to  these  substances  are  greater 
that  0.1  mg/dL  [8.84  umol/L]  at  CREA  concentrations  of: 


Peak  serum  level7'89 

Drug  concentration 

Antibiotic 

mg/dL 

[umol/L] 

mg/dL     [umol/L]          Effect 

Cephalothin 
Cephoxltin 

1-6 
2.0 

0.2-1.5 
0.5 

100             25.2          ^20-25% 
5.0                 1.2          1"35-40°/o 

•  The  single  wavelength  measurement  used  in  this  method 
eliminates  interference  from  chromophores  whose  510  nm 
absorbance  is  constant  throughout  the  measurement  period. 

•  Each  laboratory  should  determine  the  acceptability  of  its  own 
blood  collection  tubes  and  serum  separation  products.  Varia- 
tions in  these  products  may  exist  between  manufacturers  and, 
at  times,  from  lot  to  lot. 

d.  Systeme  International  d'unites  (S.I.  Units)  are  in  brackets. 

Procedure: 


TEST  MATERIALS 


Item 


II,  III  Du  Pont  Cat.  No. 


IV,  SX  Du  Pont  Cat.  No. 


V  Du  Pont  Cat.  No. 


ACA®  CREA  Analytical  Test  Pack. 

Sample  System  Kit  or 

Micro  Sample  System  Kit  and 

Micro  Sample  System  Holders 

DYLUX®  Photosensitive 

Printer  Paper 

Thermal  Printer  Paper 

Du  Pont  Purified  Water 

Cell  Wash  Soluuon 


701976901 
710642901 
702694901 
702785000 


704209901 
701864901 


701976901 

710642901 

710356901 

NA 

NA 
710639901 
710615901 
710664901 


701976901 
713697901 

NA 

NA 

NA 
713645901 
710815901 
710864901 


Test  Steps:  The  operator  need  only  load  the  sample  kit  and  appro- 
priate test  pack(s)  into  a  properly  prepared  ACA®  discrete  clinical 
analyzer.  It  automatically  advances  the  pack(s)  through  the  test 
steps  and  prints  a  result(s).  See  the  Instrument  Manual  of  the  ACA® 
analyzer  for  details  of  mechanical  travel  of  the  test  pack(s). 

Preset  Creatinine  (CREA) — Test  Conditions 

•  Sample  Volume:  200  u  L 

•  Diluent:  Purified  Water 

•  Temperature:  37.0  ±0. 1  °C 

•  Reaction  Period:  29  seconds 

•  Type  of  Measurement:  Rate 

•  Measurement  Period:  17.07  seconds 

•  Wavelength:  510  nm 

•  Units:  mg/dL  (umol/L) 

CALIBRATION:  The  general  calibration  procedure  is  described  in  the 
Calibration/Verification  chapter  of  the  Manuals. 

The  following  information  should  be  considered  when  calibrating 
the  CREA  method. 

•  Assay  Range:  0-20  mg/mL  10-1768  umol/L]e. 

•  Reference  Material:  Protein  containing  primary  standards'  or 
secondary  calibrators  such  as  Du  Pont  Elevated  Chemistry 
Control  (Cat.  #790035903)  and  Normal  Chemistry  Control 
(Cat.  #790035905)«. 

•  Suggested  Calibration  Levels:  1.5,20,  mg/mL  |88.  442, 
1768  umol/L]. 

•  Calibration  Scheme:  3  levels,  3  packs  per  level. 


•       Frequency:  Each  new  pack  lot.  Every  3  months  for  any  one 
pack  lot. 

PRESET  CREATININE  (CREA)  TEST  CONDITIONS 


ACA8,  II, 

ACA®,  III,  IV,  SX, 

Item 

analyzer 

V,  analyzer 

Count  by 

One  (1) 

NA. 

Decimal  point  locaUon 

(Five  (5)10.0  mg/dL 

000.0  mg/dL 

(000.  umo/L) 

(000  umol/L]. 

Assigned  starting  point 

999.8  19823.) 

-1.000  El 

or  offset  C°. 

[-8.840  E2) 

Scale  factor  or  assigned 

0.2000  mg/dL/counth 

2.004  E-l". 

Linear  term  C,h 

(0.3536  pmol/L/count]. 

(1.772E1). 

h  The  preset  scale  factor  (linear  term)  was  derived  from  the  molar  absorptivity  of 
the  indicator  and  is  based  on  an  absorbance  to  activity  relationship  (sensitiv- 
ity) of  0.596  (mA/min)/(U/L).  Due  to  small  differences  in  filters  and  electronic 
components  between  instruments,  the  actual  scale  factor  (linear  term)  may 
differ  slightly  from  that  given  above. 

Quality  Control:  Two  types  of  quality  control  procedures  are 
recommended: 

•  General  Instrument  Check.  Refer  to  the  Filter  Balance  Pro- 
cedure and  the  Absorbance  Test  Method  described  in  the 
ACA  Analyzer  Instrument  Manual.  Refer  also  to  the  ABS  Test 
Methodology  literature. 

•  Creatinine  Method  Check.  At  least  once  daily  run  a  CREA  test  on 
a  solution  of  known  creatinine  activity  such  as  an  assayed  control 
or  calibration  standard  other  than  that  used  to  calibrate  the  CREA 


For  the  results  in  S.I.  units  [mmol/L]  the  conversion  factory  is  88.4. 

Refer  to  the  Creatinine  Standard  Preparation  and  Calibration  Procedure  available  on 
request  from  a  Du  Pont  Representative. 


9  If  the  Du  Pont  Chemistry  Controls  are  being  used,  prepare  them  according  to  the 
instructions  on  the  product  insert  sheets. 
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method,  Fta  further  details  re>  lew  the  Quality  Aaaurance  So  Uonol 
the  Chemistry  Manual   rhe  reaull  obtained  should  fad  within  u 
ceptable  Umtts  defined  by  the  day-to-day  \ .  n  i.  ii  >i  n  t  \  of  the  •yatem  aa 

measure hi  uaer'alaboratorj  [See  SPECIFIC  PERFORMANCE 

CHARACTERISTICS  (bi  guidance.)  n  tin-  reaull  falls  outalde  the 
laborator/s  acceptable  limits,  follon  the  procedure  outlined  In  the 
i  hemlatry  [YouMeahoottng  Set  nm>  d  the  <  heuilatiy  Manual 

a  poaalble  system  malfunction  is  Indicated  when  analysis  ol  •  >  sample 
with  Bve  consecutive  teal  packs  gives  the  rollowlng  results: 


Level 


SD 


I  mg/dl >0.15  mg/dL. 

188  ujnol/L] [>13  pmol/l.| 

dl >0.68  mg/dL. 

I I  788  umol/L] |>60  pmol/L|. 

Refer  I"  the  procedure  Outlined  In  the  Trouble  Shooting  Section  of 
the  Manual. 

Results:  The  ACA*  analyzer  automatical")  calculates  and  prints  the 
CREA  result  In  mg/dL  |pmol/L|. 

Limitation  of  Procedure: 
Results  -20  mg/dL  [1 768  pmol/L]: 
•       Dilute  with  suitable  protein  base  diluent.  Reassay.  Correct  for 
diluting  before  reporting. 

The  reporting  system  contains  error  messages  to  warn  the  operator  of 
specific  malfunctions.  Any  report  slip  containing  a  letter  code  or  word 
Immediately  following  the  numerical  value  should  not  be  reported. 
Refer  to  the  Manual  for  the  definition  of  error  codes. 

Reference  Interval 


Serum: 


Males 
Females 


0.8-1.3  md/dL  |71-115  pmol/Ll 
0.6-1.0  md/dL  (53-88  umol/L] 


Males 
Females 


0.6-2.5  g/24  hr  (53-221  pmol/24  hrl 
0.6-1.5  g/24  hr  (53-133  pmol/24  hr] 


'    Reference  interval  data  obtained  from  200  apparently  healthy  individuals 
(71  males,  1 29  females)  between  the  ages  of  1 9  and  72. 

Each  laboratory  should  establish  its  own  reference  intervals  for  CREA 
as  performed  on  the  analyzer. 

Specific  Performance  Characteristics' 
REPRODUCIBILITY  k 


Mean 

Standard  deviation  (%CV) 

Material 

Within-run 

Between-day 

Lyophilized 
Control 
Lyophilized 
Control 

1.3 
1115] 
20.6 
11821] 

0.05  (3.7) 

[4.4] 

0.12  (0.6) 

[10.6] 

0.05  (3.7) 

[4.4] 

0.37(1.8) 

[32.7] 

All  specific  performance  characteristics  tests  were  run  after  normal  recommended 
equipment  quality  control  checks  were  performed  (see  Instrument  Manual). 
Specimens  at  each  level  were  analyzed  in  duplicate  for  twenty  days.  The  within- 
run  and  between-day  standard  deviations  were  calculated  by  the  analysis  of 
variance  method. 


Subpart  Z — Toxic  and  Hazardous  Substances 
CORRELATION— REGRESSION  STATISTICS  ■ 


Comparative 
method 


Slope 


Intercept 


Correlation 
coefficient 


Auto.maly/rr' 


1.03 


0.0312.7] 


1     Model  equation  for  regression  statistics  is: 

Result  of  ACA*  Analyzer  ■  Slope 
(Comparative  method  result)  ♦  intercept 

Assay  Range™ 

0.0-20.0  mg/dl 

[0-1768  umol] 

m.  See  REPRODUCIBILITY  for  method  performance  within  the  assay 
range. 

Analytical  Specificity 
See  KNOWN  INTERFERING  SUBSTANCES  section  for  details. 
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ATTACHMENT  IB- 
ANALYSIS  OF  CREATININE  FOR  THE  NORMALIZATION 
OF  CADMIUM  AND  BETA-2-MICROGLOBULIN 
CONCENTRATIONS  IN  URINE  (OSLTC  PROCEDURE). 

Matrix:  Urine. 

Target  concentration:  1 . 1  g/L  (this  amount  is  representative  of  cre- 
atinine concentrations  found  in  urine). 

Procedure:  A  1.0  mL  aliquot  of  urine  is  passed  through  a  C 1 8  SEP-PAK® 
(Waters  Associates).  Approximately  30  mL  of  HPLC  (high  performance 
liquid  chromatography)  grade  water  is  then  run  through  the  SEP-PAK. 
The  resulting  solution  is  diluted  to  volume  in  a  1 00-mL  volumetric  flask 
and  analyzed  by  HPLC  using  an  ultraviolet  (UV)  detector. 

Special  requirements:  After  collection,  samples  should  be  appropriately 
stabilized  for  cadmium  (Cd)  analysis  by  using  1 0%  high  purity  (with  low 
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Cd  background  levels)  nitric  acid  (exactly  1 .0  mL  of  10%  nitric  acid  per 
10  mL  of  urine)  or  stabilized  for  Beta-2-Microglobulin  (B2M)  by  taking 
to  pH  7  with  dilute  NaOH  (exactly  1 .0  mL  of  0. 1 1  N  NaOH  per  10  mL 
of  urine).  If  not  immediately  analyzed,  the  samples  should  be  frozen 
and  shipped  by  overnight  mail  in  an  insulated  container. 

Dated:  January  1992. 

David  B.  Armitage. 

Duane  Lee. 

Chemists. 

Organic  Service  Branch  II.  OSHA  Technical  Center.  Salt  Lake 
City,  Utah 

1 .  General  Discussion 

1.1  Background 

1.1.1.  History  of  procedure 

Creatinine  has  been  analyzed  by  several  methods  in  the  past.  The  earli- 
est methods  were  of  the  wet  chemical  type.  As  an  example,  creatinine 
reacts  with  sodium  picrate  in  basic  solution  to  form  a  red  complex. 
which  is  then  analyzed  colorimetrically  (Refs.  5.1.  and  5.2.). 

Since  industrial  hygiene  laboratories  will  be  analyzing  for  Cd  and 
B2M  in  urine,  they  will  be  normalizing  those  concentrations  to  the 
concentration  of  creatinine  in  urine.  A  literature  search  revealed 
several  HPLC  methods  (Refs.  5.3..  5.4..  5.5.  and  5.6.)  for  creatinine  in 
urine  and  because  many  industrial  hygiene  laboratories  have  HPLC 
equipment,  it  was  desirable  to  develop  an  industrial  hygiene  HPLC 
method  for  creatinine  in  urine.  The  method  of  Hausen,  Fuchs.  and 
Wachter  was  chosen  as  the  starting  point  for  method  development. 
SEP-PAKs  were  used  for  sample  clarification  and  cleanup  in  this 
method  to  protect  the  analytical  column.  The  urine  aliquot  which 
has  been  passed  through  the  SEP-PAK  is  then  analyzed  by  reverse- 
phase  HPLC  using  ion-pair  techniques. 

This  method  is  very  similar  to  that  of  Ogata  and  Taguchi  (Ref.  5.6). 
except  they  used  centrifugation  for  sample  clean-up.  It  is  also  of 
note  that  they  did  a  comparison  of  their  HPLC  results  to  those  of 
the  Jaffe  method  (a  picric  acid  method  commonly  used  in  the  health 
care  industry)  and  found  a  linear  relationship  of  close  to  1:1.  This 
indicates  that  either  HPLC  or  colorimetric  methods  may  be  used  to 
measure  creatinine  concentrations  in  urine. 

1.1.2.  Physical  properties  (Ref.  5.7.) 
Molecular  weight:  113.12 
Molecular  formula:  C4-H7-N3-0 

Chemical  name:  2-amino-1.5-dihydro-l-methyl-4H-imidazol-4-one 

CAS  No.:  60-27-5 

Melting  point:  300  °C  (decomposes) 

Appearance:  white  powder 

Solubility:  soluble  in  water:  slightly  soluble  in  alcohol:  practically 
insoluble  in  acetone,  ether,  and  chloroform 

Synonyms:  1-methylglycocyamidine.  1 -methylhydantoin-2-imide 

Structure:  see  Figure  #  1 
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1.2.  Advantages 

1.2.1.  This  method  offers  a  simple,  straightforward,  and  specific 
alternative  method  to  the  Jaffe  method. 

1.2.2.  HPLC  instrumentation  is  commonly  found  in  many  industrial 
hygiene  laboratories. 

2.  Sample  stabilization  procedure 

2.1 .  Apparatus 

Metal-free  plasUc  container  for  urine  sample. 

2.2.  Reagents 

2.2.1.  Stabilizing  Solution— 

(1)  Nitric  acid  (10%.  high  purity  with  low  Cd  background  levels)  for 
stabilizing  urine  for  Cd  analysis  or 

(2)  NaOH.  0.11  N.  for  stabilizing  urine  for  B2M  analysis. 

2.2.2.  HPLC  grade  water 

2.3.  Technique 

2.3.1.  Stabilizing  solution  is  added  to  the  urine  sample  (see  sec- 
tion 2.2.1.).  The  stabilizing  soluUon  should  be  such  that  for  each 
10  mL  of  urine,  add  exactly  1.0  mL  of  stabilizer  solution.  (Never 
add  water  or  urine  to  acid  or  base.  Always  add  acid  or  base  to 
water  or  urine.)  Exactly  1.0  mL  of  0.11  N  NaOH  added  to  lOmLof 
urine  should  result  in  a  pH  of  7.  Or  add  1.0  mL  of  10%  nitric  acid 
to  1 0  mL  of  urine. 

2.3.2.  After  sample  collection  seal  the  plasUc  bottle  securely  and 
wrap  it  with  an  appropriate  seal.  Urine  samples  should  be  frozen 
and  then  shipped  by  overnight  mail  (if  shipping  is  necessary)  in  an 
insulated  container.  (Do  not  fill  plastic  bottle  too  full.  This  will  allow 
for  expansion  of  contents  during  the  freezing  process.) 

2.4.  The  Effect  of  Preparation  and  Stabilization  Techniques 

on  Creatinine  Concentrations 
Three  urine  samples  were  prepared  by  making  one  sample  acidic, 
not  treating  a  second  sample,  and  adjusting  a  third  sample  to  pH 
7.  The  samples  were  analyzed  in  duplicate  by  two  different  proce- 
dures. For  the  first  procedure  a  1.0  mL  aliquot  of  urine  was  put 
in  a  100-mL  volumetric  flask,  diluted  to  volume  with  HPLC  grade 
water,  and  then  analyzed  directly  on  an  HPLC.  The  other  procedure 
used  SEP-PAKs.  The  SEP-PAK  was  rinsed  with  approximately  5  mL 
of  methanol  followed  by  approximately  10  mL  of  HPLC  grade  water 
and  both  rinses  were  discarded.  Then.  1 .0  mL  of  the  urine  sample 
was  put  through  the  SEP-PAK.  followed  by  30  mL  of  HPLC  grade 
water.  The  urine  and  water  were  transferred  to  a  1 00-mL  volumetric 
flask,  diluted  to  volume  with  HPLC  grade  water,  and  analyzed  by 
HPLC.  These  three  urine  samples  were  analyzed  on  the  day  they 
were  obtained  and  then  frozen.  The  results  show  that  whether  the 
urine  is  acidic,  untreated  or  adjusted  to  pH  7.  the  resulting  answer 
for  creatinine  is  essentially  unchanged.  The  purpose  of  stabilizing 
the  urine  by  making  it  acidic  or  neutral  is  for  the  analysis  of  Cd 
or  B2M  respectively. 

COMPARISON  OF  PREPARATION  AND 
STABILIZATION  TECHNIQUES 


Sample 


w/o  SEP-PAK 
g/L  creatinine 


with  SEP-PAK 
g/L  creatinine 


Acid 1.10  1.10 

Acid 1.11  1.10 

Untreated 1.12  1.11 

Untreated 1.11  1.12 

pH  7 1.08  1.02 

pH  7 1.11  1.08 

2.5.  Storage 
After  4  days  and  54  days  of  storage  in  a  freezer,  the  samples  were 
thawed,  brought  to  room  temperature  and  analyzed  using  the  same 
procedures  as  in  section  2.4.  The  results  of  several  days  of  storage  show 
that  the  resulting  answer  of  creatinine  is  essentially  unchanged. 
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STORAGE  DATA 


4  days 

54  days 

w/o 

with 

w/o 

with 

SEP-Pak  g/L 

SEPPAK  g/L 

SEP-Pak  g/L 

SEP-PAK  g/L 

Sample 

creatinine 

creatinine 

creatinine 

creatinine 

\,  id 

1.09 

1.09 

1.08 

1.09 

Add 

1.10 

1.10 

1.09 

1 

10 

Acid 

l  09 

1 

09 

Untreated 

L.13 

1.14 

1.09 

1 

1  1 

i  Intreated 

1.15 

1.14 

1.10 

1 

10 

1     llll 

1.09 

1 

10 

pH  7 

111 

1   13 

1.12 

1 

12 

pH  7 

1.1-1 

1.13 

1.12 

1 

12 

pH  7 

1.12 

1 

12 

2.6.  Interferences 


None. 


2.7.  Safety  precautions 

2.7. 1.  Make  sure  samples  are  properly  sealed  and  frozen  before  ship- 
mi  nl  In  avoid  leakage. 

2.7.2.  Follow  the  appropriate  shipping  procedures. 

The  following  modified  special  safety  precautions  are  based  on  those 
recommended  by  the  Centers  for  Disease  Control  (CDC)  (Ref.  5.8).  and 
OSHAs  Bloodbome  Pathogens  standard  (29  CFR  1910.1039). 

2.7.3.  Wear  gloves,  lab  coat,  and  safety  glasses  while  handling  all 
human  urine  products.  Disposable  plastic,  glass,  and  paper  (pipet 
tips,  gloves,  etc.)  that  contact  urine  should  be  placed  in  a  biohazard 
autoclave  bag.  These  bags  should  be  kept  in  appropriate  containers 
until  sealed  and  autoclaved.  Wipe  down  all  work  surfaces  with  10% 
sodium  hypochlorite  solution  when  work  is  finished. 

2.7.4.  Dispose  of  all  biological  samples  and  diluted  specimens  in  a 
biohazard  autoclave  bag  at  the  end  of  the  analytical  run. 

2.7.5.  Special  care  should  be  taken  when  handling  and  dispensing 
nitric  acid.  Always  remember  to  add  acid  to  water  (or  urine).  Nitric 
acid  is  a  corrosive  chemical  capable  of  severe  eye  and  skin  damage. 
Wear  metal-free  gloves,  a  lab  coat,  and  safety  glasses.  If  the  nitric  acid 
comes  in  contact  with  any  part  of  the  body,  quickly  wash  with  copious 
quantities  of  water  for  at  least  15  minutes. 

2.7.6.  Special  care  should  be  taken  when  handling  and  dispensing  NaOH. 
Always  remember  to  add  base  to  water  (or  urine).  NaOH  can  cause  severe 
eye  and  skin  damage.  Always  wear  the  appropriate  gloves,  a  lab  coat,  and 
safety  glasses.  If  the  NaOH  comes  in  contact  with  any  part  of  the  body, 
quickly  wash  with  copious  quantities  of  water  for  at  least  1 5  minutes. 

3.  Analytical  procedure 

3.1.  Apparatus 

3. 1 . 1 .  A  high  performance  liquid  chromatograph  equipped  with  pump, 
sample  injector  and  UV  detector. 

3.1.2.  AC18HPLC  column;  25  cm  x  4.6  mm  I.D. 

3.1.3.  An  electronic  integrator,  or  some  other  suitable  means  of  deter- 
mining analyte  response. 

3.1.4.  Stripchart  recorder. 

3.1.5.  C18  SEP-PAKs  (Waters  Associates)  or  equivalent. 

3.1.6.  Luer-lock  syringe  for  sample  preparation  (5  mL  or  10  mL). 

3.1.7.  Volumetric  pipettes  and  flasks  for  standard  and  sample 
preparation. 

3. 1.8.  Vacuum  system  to  aid  sample  preparation  (optional). 

3.2.  Reagents 

3.2.1.  Water.  HPLC  grade. 

3.2.2.  Methanol.  HPLC  grade. 

3.2.3.  PIC  B-7®  (Waters  Associates)  in  small  vials. 

3.2.4.  Creatinine,  anhydrous.  Sigma  hemical  Corp.,  purity  not  listed. 

3.2.5.  1-Heptanesulfonic  acid,  sodium  salt  monohydrate. 


'.  2  8  Phoaphorti  ai  Id 

3.2.7.  Mobile  phase    II  <  an  In-  prepared  hv  mixing  one  vial  ol  PIC  B-7 

Into  a  I  L  solution  ol  6094  methanol  and  50%  water.  The  mobile  phase 

i  ,in  iiso  he  iii.ii i.  ii\  pn  paring  ,i  solution  thai  la  •'!     methanol  .m<i 

.H  w.itei  with  0.005M  lieptaiii-siillniiii  ,i<  Id  and  adjusting  the  pH  of 
the  solution  to  3.6  with  phosphoric  acid. 

3.3.  Standard  preparation 

3.3. 1.  Stock  standards  are  prepared  by  weighing  10  to  15mg  of  cre- 
atinine. This  Is  transferred  to  a  25-mL  voIumh  trir  ll.isk  and  diluted  to 
volume  with  HPLC  grade  watel 

3.3.2.  Dilutions  to  a  working  range  of  3  to  35  ug/mL  are  made  In  either 
HPLC  grade  water  or  HPLC  mobile  phase  (standards  give  the  same 
detector  response  in  either  soluUon). 

3.4.  Sample  preparation 

3.4. 1 .  The  C 1 8  SEP-PAK  is  connected  to  a  Luer-lock  syringe.  It  Is  rinsed 
with  5  mL  HPLC  grade  methanol  and  then  1 0  mL  of  HPLC  grade  water. 
These  rinses  are  discarded. 

3.4.2.  Exactly  1.0  mL  of  urine  is  pipetted  Into  the  syringe.  The 
urine  Is  put  through  the  SEP-PAK  into  a  suitable  container  using 
a  vacuum  system. 

3.4.3.  The  walls  of  the  syringe  are  rinsed  in  several  stages  with  a  total 
of  approximately  30  mL  of  HPLC  grade  water.  These  rinses  are  put 
through  the  SEP-PAK  into  the  same  container.  The  resulting  solution 
is  transferred  to  a  1 00-mL  volumetric  flask  and  then  brought  to  volume 
with  HPLC  grade  water. 

3.5.  Analysis  (conditions  and  hardware 
are  those  used  in  this  evaluation.) 

3.5.1.  Instrument  conditions 

Column:  Zorbaxs  ODS.  5-6  um  particle  size:  25  cm  x  4.6  mm  I.D. 

Mobile  phase:  See  Section  3.2.7. 

Detector:  Dual  wavelength  UV:  229  nm  (primary)  254  run  (secondary) 

Flow  rate:  0.7  mL/  minute 

Retention  time:  7.2  minutes 

Sensitivity:  0.05  AUFS 

Injection  volume:  20pl 

3.5.2.  Chromatogram  (see  Figure  #2) 

CHROMATOGRAM  OF  A  CREATININE 
STANDARD  FIGURE  #2 


3.6.  Interferences 

3.6. 1.  Any  compound  that  has  the  same  retention  time  as  creatinine 
and  absorbs  at  229  nm  is  an  interference. 

3.6.2.  HPLC  conditions  may  be  varied  to  circumvent  interferences.  In 
addition,  analysis  at  another  UV  wavelength  (i.e.  254  nm)  would  allow 
a  comparison  of  the  ratio  of  response  of  a  standard  to  that  of  a  sample. 
Any  deviations  would  indicate  an  interference. 

3.7.  Calculations 

3.7. 1 .  A  calibration  curve  is  constructed  by  plotting  detector  response 
versus  standard  concentration  (See  Figure  #3). 
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3.7.2.  The  concentration  of  creatinine  in  a  sample  is  determined  by 
finding  the  concentration  corresponding  to  its  detector  response. 
(See  Figure  #3). 

CALIBRATION  CURVE  FOR  CREATININE 
FIGURE  #3 


AREA  COUNTS 
(XtOOO) 


8      12     16     20     24     28     32     36     40 
MICROGRAMS  PER  MILLILITER 


3.7.3.  The  pg/mL  creatinine  from  section  3.7.2.  is  then  multiplied  by 
100  (the  dilution  factor).  This  value  is  equivalent  to  the  micrograms 
of  creatinine  in  the  1.0  mL  stabilized  urine  aliquot  or  the  milligrams 
of  creatinine  per  liter  of  urine.  The  desired  units.  g/L.  is  determined 
by  the  following  relationship: 


g/L: 


ug/mL       mg/L 
10OO         1OO0 


3.7.4.  The  resulting  value  for  creatinine  is  used  to  normalize  the 
urinary  concentration  of  the  desired  analyte  (A)  (Cd  or  B2M)  by  us- 
ing the  following  formula. 


PgA/g 
creatinine 


pg  A/L 
(experimental) 

g/L  creatinine 


Where  A  is  the  desired  analyte.  The  protocol  of  reporting  such  nor- 
malized results  is  pg  A/g  creatinine. 

3.8.  Safety  precautions  See  section  2.7. 

4.  Conclusions 

The  determination  of  creatinine  in  urine  by  HPLC  is  a  good  alter- 
native to  the  Jaffe  method  for  industrial  hygiene  laboratories.  Sample 
clarification  with  SEP-PAKs  did  not  change  the  amount  of  creatinine 
found  in  urine  samples.  However,  it  does  protect  the  analytical  col- 
umn. The  results  of  this  creatinine  in  urine  procedure  are  unaffected 
by  the  pH  of  the  urine  sample  under  the  condiUons  tested  by  this 
procedure.  Therefore,  no  special  measures  are  required  for  creatinine 
analysis  whether  the  urine  sample  has  been  stabilized  with  1 0%  nitric 
acid  for  the  Cd  analysis  or  brought  to  a  pH  of  7  with  0. 1 1  N  NaOH 
for  the  B2M  analysis. 
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§1926.1128  Benzene. 

NOTE:  The  requirements  applicable  to  construcuon  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910. 1028  of  this  chapter. 

(61  FR  31434.  June  20.  1996) 

[Section  1910.1028  is  printed  below— CCH.| 

§1910.1028  Benzene. 

1910.1028(a)  Scope  and  application.  (1)This  section  applies  to 
all  occupational  exposures  to  benzene.  Chemical  Abstracts  Service 
Registry  No.  71-43-2.  except  as  provided  in  paragraphs  (a)(2)  and 
(a)(3)  of  this  secUon. 

1910.1028(a)(2)  This  section  does  not  apply  to: 

1910.1028(a)(2)(i)  The  storage,  transportation,  distribution, 
dispensing,  sale  or  use  of  gasoline,  motor  fuels,  or  other  fuels 
containing  benzene  subsequent  to  its  final  discharge  from  bulk 
wholesale  storage  facilities,  except  that  operations  where  gasoline 
or  motor  fuels  are  dispensed  for  more  than  4  hours  per  day  in  an 
indoor  location  are  covered  by  this  section. 

1910.1028(a)(2)(h)  Loading  and  unloading  operations  at  bulk 
wholesale  storage  facilities  which  use  vapor  control  systems  for 
all  loading  and  unloading  operations,  except  for  the  provisions 
of  29  CFR  1910.1200  as  incorporated  into  this  section  and  the 
emergency  provisions  of  paragraphs  (g)  and  (i)(4)  of  this  section. 

1910.1028(a)(2)(iii)  The  storage,  transportation,  distribution  or 
sale  of  benzene  or  liquid  mixtures  containing  more  than  0. 1  per- 
cent benzene  in  intact  containers  or  in  transportation  pipelines 
while  sealed  in  such  a  manner  as  to  contain  benzene  vapors  or 
liquid,  except  for  the  provisions  of  29  CFR  1910. 1200  as  incorpo- 
rated into  this  section  and  the  emergency  provisions  of  paragraphs 
(g)  and  (i)(4)  of  this  section. 

1910.1028(a)(2)(iv)  Containers  and  pipelines  carrying  mixtures 
with  less  than  0. 1  percent  benzene  and  natural  gas  processing 
plants  processing  gas  with  less  than  0. 1  percent  benzene. 

1910.1028(a)(2)(v)  Work  operations  where  the  only  exposure  to 
benzene  is  from  liquid  mixtures  containing  0.5  percent  or  less  of 
benzene  by  volume,  or  the  vapors  released  from  such  liquids  until 
September  12.  1988:  work  operations  where  the  only  exposure  to 
benzene  is  from  liquid  mixtures  containing  0.3  percent  or  less  of 
benzene  by  volume  or  the  vapors  released  from  such  liquids  from 
September  12.  1988.  to  September  12.  1989:  and  work  opera- 
tions where  the  only  exposure  to  benzene  is  from  liquid  mixtures 
containing  0. 1  percent  or  less  of  benzene  by  volume  or  the  vapors 
released  from  such  liquids  after  September  12.  1989;  except  that 
tire  building  machine  operators  using  solvents  with  more  than  0. 1 
percent  benzene  are  covered  by  paragraph  (i)  of  this  section. 

1910.1028(a)(2)(vi)  Oil  and  gas  drilling,  production  and  servicing 
operations. 

1910.1028(a)(2)(vii)  Coke  oven  batteries. 

1910.1028(a)(3)  The  cleaning  and  repair  of  barges  and  tankers 
which  have  contained  benzene  are  excluded  from  paragraph  (f) 
methods  of  compliance,  paragraph  (e)(1)  exposure  monitoring- 
general.  and  paragraph  (e)(6)  accuracy  of  monitoring.  Engineering 
and  work  practice  controls  shall  be  used  to  keep  exposures  below 
10  ppm  unless  it  is  proven  to  be  not  feasible. 

1910.1028(b)  Definitions. 

Action  level  means  an  airborne  concentration  of  benzene  of 
0.5  ppm  calculated  as  an  8-hour  time-weighted  average. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by 
the  employer  whose  duties  require  the  person  to  enter  a  regulated 
area,  or  any  person  entering  such  an  area  as  a  designated  repre- 
sentative of  employees  for  the  purpose  of  exercising  the  right  to 
observe  monitoring  and  measuring  procedures  under  paragraph 
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Subpart  Z — Toxic  and  Hazardous  Substances 


III  hi  On*  section,  01  any  othei  person  authorized  i>\  the  Act  01 
regulations  Issued  undei  the  .\>  i 

Benzene  (C,  11,1  (CAS  RegUra 

benzene   ii  Includes  benzene  contained  In  Hi|niii  mixtures  snd  thi 

benzene  vapors  released  by  these  liquids,  it  does  nol  Include  trace 

.inn  mi  its  hi  unreacted  benzene  contained  In  s.  iii.i  materials 

Hulk  wholesale  storage  facility  means  a  bulk  terminal  01  hulk  plant 
where  fuel  Is  stored  prloi  to  its  delivery  to  wholesale  customers. 

Container  means  any  barrel,  bottle,  can,  cylinder,  drum,  reaction  vessel, 
storage  tank.  01  the  like,  bul  does  not  Include  piping  systems 
Day  means  anj  11.ntnt.11.1irn1i.11  day. 

i  means  the  Dlrectoi  ol  the  National  institute  for  Oct  upatlonal 
Safety  and  Health,  U.S.  Department  ol  Health  and  Human  Services, 
in  designee, 

Emergency  means  any  occurrence  such  as.  but  not  limited  to.  equipment 
[allure,  rupture  ol  containers,  or  failure  cd  control  equipment  wWi 

in  lines  result  in  an  unexpected  Significant  release  of  benzene 

Employee  exposure  means  exposure  to  airborne  benzene  which  would  oc- 
cur if  the  employee  were  not  using  respiratory  protective  equipment. 

Regulated  area  means  any  area  where  airborne  concentrations  of  ben- 
zene exceed  or  ran  reasonably  be  expected  to  exceed,  the  permissible 
exposure  limits,  either  the  8-hour  time  weighted  average  exposure  of 
1  ppm  or  the  short-term  exposure  limit  of  5  ppm  for  15  minutes. 

Vapor  control  system  means  any  equipment  used  for  containing  the 
total  vapors  displaced  during  the  loading  of  gasoline,  motor  fuel  or 
other  fuel  tank  trucks  and  the  displacing  of  these  vapors  through  a 
vapor  processing  system  or  balancing  the  vapor  with  the  storage  tank. 
This  equipment  also  includes  systems  containing  the  vapors  displaced 
from  the  storage  tank  during  the  unloading  of  the  tank  truck  which 
balance  the  vapors  back  to  the  tank  truck. 

1910.1028(c)  Permissible  exposure  limits  (PELs)— <1)  Time-weighted 
average  limit  CTWA).  The  employer  shall  assure  that  no  employee  is  exposed 
to  an  airborne  concentration  of  benzene  in  excess  of  one  part  of  benzene 
per  million  parts  of  air  (1  ppm)  as  an  8-hour  time-weighted  average. 

1 91 0. 1 028(c)(2)  Short-term  exposure  limit  (STEL).  The  employer  shall  as- 
sure that  no  employee  is  exposed  to  an  airborne  concentration  of  benzene 
in  excess  of  five  (5)  ppm  as  averaged  over  any  15  minute  period. 

1910.1028(d)  Regulated  areas.  (1)  The  employer  shall  establish  a 
regulated  area  wherever  the  airborne  concentration  of  benzene  exceeds 
or  can  reasonably  be  expected  to  exceed  the  permissible  exposure 
limits,  either  the  8-hour  time  weighted  average  exposure  of  1  ppm  or 
the  short-term  exposure  limit  of  5  ppm  for  15  minutes. 

1910.1028(d)(2)  Access  to  regulated  areas  shall  be  limited  to  autho- 
rized persons. 

1910.1028(d)(3)  Regulated  areas  shall  be  determined  from  the  rest  of 
the  workplace  in  any  manner  that  minimizes  the  number  of  employees 
exposed  to  benzene  within  the  regulated  area. 

1910.1028(e)  Exposure  monitoring — (1)  General  (i)  Determinations 
of  employee  exposure  shall  be  made  from  breathing  zone  air  samples 
that  are  representative  of  each  employee's  average  exposure  to  air- 
borne benzene. 

1910.1028(e)(1)(ii)  Representative  8-hour  TWA  employee  exposures 
shall  be  determined  on  the  basis  of  one  sample  or  samples  representing 
the  full  shift  exposure  for  each  job  classification  in  each  work  area. 

1910.1028(e)(1)(iii)  Determinations  of  compliance  with  the  STEL 
shall  be  made  from  15  minute  employee  breathing  zone  samples 
measured  at  operations  where  there  is  reason  to  believe  exposures 
are  high,  such  as  where  tanks  are  opened,  filled,  unloaded  or  gauged: 
where  containers  or  process  equipment  are  opened  and  where  ben- 
zene is  used  for  cleaning  or  as  a  solvent  in  an  uncontrolled  situation. 
The  employer  may  use  objective  data,  such  as  measurements  from 
brief  period  measuring  devices,  to  determine  where  STEL  monitor- 
ing is  needed. 

1910.1028(e)(1)(iv)  Except  for  initial  monitoring  as  required  under 
paragraph  (e)(2)  of  this  section,  where  the  employer  can  document 
that  one  shift  will  consistently  have  higher  employee  exposures  for 
an  operation,  the  employer  shall  only  be  required  to  determine  rep- 
resentative employee  exposure  for  that  operation  during  the  shift  on 
which  the  highest  exposure  is  expected. 


1910.1028(e)(2)  Initial  monitoring  (i)  Eat  b  employe]  who  lias  a  place 
ni  employment  covered  undei  paragraph  I.OIH  ol  this  section  shall 
in,, mi. n  each  oi  these  workplaces  and  work  operations  to  determine 
accurately  the  airborne  c entratlonsof  benzene  to  which  employees 

may  bi 

1910.1028(e)(2)(H)  The  Initial  monitoring  required  under  paragraph 

|e|(2||i|  ni  this  sei  nun  shall  i,e  completed  i iv  'iti  days  aftei  the  i ! 
date  ui  ihis  standard  or  within  mi  days  ol  the  Introdui  Hon  cd  benzene 
Into  the  workplai  e  Winn-  the  employei  has  monitored  within  one  year 
date  of  this  standard  and  the  monitoring  satisfies 
all  othei  requirements  "t  tins  sei  tlon,  the  empto;  an  sm  h 

monitoring  results  to  satisfy  the  requirements  of  paragraph 

(e)(2||i|  ol  this  sei  ttan. 

1910.1028(e)(3)  Periodic  monitoring  and  monltoriiui  frequency,  (i)  If  the 
monitoring  required  by  paragraph  |e|(2iui  ol  this  section  reveals  em- 
ployee exposure  at  or  above  tin ■  action  level  but  at  Ol  below  the  TWA. 
the  employer  shall  repeat  such  monitoring  for  each  such  employee  at 
least  every  year. 

1910.1028(e)(3)(ii)  If  the  monitoring  required  by  paragraph  (e)(2)(l|  of 
tins  section  reveals  employee  exposure  above  the  TWA.  the  employer 
shall  repeat  such  monitoring  for  each  such  employee  at  least  every 
six  (6)  months. 

1910.1028(e)(3)(iii)  The  employer  may  alter  the  monitoring  schedule 
from  every  six  months  to  annually  for  any  employee  for  whom  two 
consecutive  measurements  taken  at  least  7  days  apart  Indicate  that 
the  employee  exposure  has  decreased  to  the  TWA  or  below,  but  Is  at 
or  above  the  action  level. 

1910.1028(e)(3)(iv)  Monitoring  for  the  STEL  shall  be  repeated  as 
necessary  to  evaluate  exposures  of  employees  subject  to  short  term 
exposures. 

1910.1028(e)(4)  Termination  of  monitoring,  (i)  If  the  initial  monitoring 
required  by  paragraph  (e)(2)(i)  of  this  section  reveals  employee  exposure 
to  be  below  the  action  level  the  employer  may  discontinue  the  moni- 
toring for  that  employee,  except  as  otherwise  required  by  paragraph 
(e)(5)  of  this  section. 

1910.1028(e)(4)(ii)  If  the  periodic  monitoring  required  by  paragraph 
(e)(3)  of  this  section  reveals  that  employee  exposures,  as  indicated  by 
at  least  two  consecutive  measurements  taken  at  least  7  days  apart,  are 
below  the  action  level  the  employer  may  discontinue  the  monitoring  for 
that  employee,  except  as  otherwise  required  by  paragraph  (e)(5). 

1 91 0.1 028(e)(5)  Additional  monitoring,  (i)  The  employer  shall  institute  the 
exposure  monitoring  required  under  paragraphs  (e)(2)  and  (e)(3)  of  this 
section  when  there  has  been  a  change  in  the  production,  process,  control 
equipment,  personnel  or  work  practices  which  may  result  in  new  or  ad- 
ditional exposures  to  benzene,  or  when  the  employer  has  any  reason  to 
suspect  a  change  which  may  result  in  new  or  additional  exposures. 

1 9 1 0. 1 028(e)(5)(ii)  Whenever  spills,  leaks,  ruptures  or  other  breakdowns 
occur  that  may  lead  to  employee  exposure,  the  employer  shall  monitor 
(using  area  or  personal  sampling)  after  the  cleanup  of  the  spill  or  repair 
of  the  leak,  rupture  or  other  breakdown  to  ensure  that  exposures  have 
returned  to  the  level  that  existed  prior  to  the  incident. 

1910.1028(e)(6)  Accuracy  of  monitoring.  Monitoring  shall  be  accurate, 
to  a  confidence  level  of  95  percent,  to  within  plus  or  minus  25  percent 
for  airborne  concentrations  of  benzene. 

1910.1028(e)(7)  Employee  notification  of  monitoring  results,  (i)  The  em- 
ployer shall,  within  15  working  days  after  the  receipt  of  the  results  of 
any  monitoring  performed  under  this  standard,  notify  each  employee  of 
these  results  in  writing  either  individually  or  by  posting  of  results  in  an 
appropriate  location  that  is  accessible  to  affected  employees. 

1910.1028(e)(7)(ii)  Whenever  the  PELs  are  exceeded,  the  written  noti- 
fication required  by  paragraph  (e)(7)(i)  of  this  section  shall  contain  the 
corrective  action  being  taken  by  the  employer  to  reduce  the  employee 
exposure  to  or  below  the  PEL.  or  shall  refer  to  a  document  available  to 
the  employee  which  states  the  corrective  actions  to  be  taken. 

1910.1028(f)  Methods  of  compliance — (1)  Engineering  controls  and 
work  practices,  (i)  The  employer  shall  institute  engineering  controls  and 
work  practices  to  reduce  and  maintain  employee  exposure  to  benzene 
at  or  below  the  permissible  exposure  limits,  except  to  the  extent  that 
the  employer  can  establish  that  these  controls  are  not  feasible  or  where 
the  provisions  of  paragraph  (f)(l)(iii)  or  (g)(1)  of  this  section  apply. 
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1910.1028(f)(1)(H)  Wherever  the  feasible  engineering  controls  and 
work  practices  which  can  be  instituted  are  not  sufficient  to  reduce 
employee  exposure  to  or  below  the  PELs.  the  employer  shall  use 
them  to  reduce  employee  exposure  to  the  lowest  levels  achievable  by 
these  controls  and  shall  supplement  them  by  the  use  of  respiratory 
protection  which  complies  with  the  requirements  of  paragraph  (g) 
of  this  section. 

1 91 0.1 028(f)(1  )(iii)  Where  the  employer  can  document  that  benzene  is 
used  in  a  workplace  less  than  a  total  of  30  days  per  year,  the  employer 
shall  use  engineering  controls,  work  practice  controls  or  respiratory 
protection  or  any  combination  of  these  controls  to  reduce  employee 
exposure  to  benzene  to  or  below  the  PELs.  except  that  employers 
shall  use  engineering  and  work  practice  controls,  if  feasible,  to  reduce 
exposure  to  or  below  10  ppm  as  an  8-hour  TWA. 

1910.1028(f)(2)  Compliance  program,  (i)  When  any  exposures  are 
over  the  PEL.  the  employer  shall  establish  and  implement  a  written 
program  to  reduce  employee  exposure  to  or  below  the  PEL  primarily 
by  means  of  engineering  and  work  practice  controls,  as  required  by 
paragraph  (f)(1)  of  this  section. 

1910.1028(f)(2)(ii)  The  written  program  shall  include  a  schedule 
for  development  and  implementation  of  the  engineering  and  work 
practice  controls.  These  plans  shall  be  reviewed  and  revised  as  ap- 
propriate based  on  the  most  recent  exposure  monitoring  data,  to 
reflect  the  current  status  of  the  program. 

1910.1028(f)(2)(iii)  Written  compliance  programs  shall  be  fur- 
nished upon  request  for  examination  and  copying  to  the  Assistant 
Secretary,  the  Director,  affected  employees  and  designated  em- 
ployee representatives. 

1910.1028(g)  Respiratory  protection — (1)  General.  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must 
provide  respirators  that  comply  with  the  requirements  of  this  para- 
graph. Respirators  must  be  used  during: 


191 0.1 028(g)(1  )(i)  Periods  necessary  to  install  or  implement  feasible 
engineering  and  work-practice  controls. 

1910.1028(g)(1)(ii)  Work  operations  for  which  the  employer  estab- 
lishes that  compliance  with  either  the  TWA  or  STEL  through  the 
use  of  engineering  and  work-practice  controls  is  not  feasible;  for 
example,  some  maintenance  and  repair  activities,  vessel  cleaning, 
or  other  operations  for  which  engineering  and  work-practice  con 
trols  are  infeasible  because  exposures  are  intermittent  and  limited 
in  duration. 

1910.1028(g)(1)(iii)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient,  or  are  not  required 
under  paragraph  (f)(l)(iii)  of  this  section,  to  reduce  employee  exposure 
to  or  below  the  PELs. 

1910.1028(g)(1)(iv)  Emergencies. 

1910.1028(g)(2)  Respirator  program,  (i)  The  employer  must  im- 
plement a  respiratory  protection  program  in  accordance  with  29 
CFR  1910. 134(b)  through  (d)  (except  (d)(l)(tii).  (d)(3)(iii)(B)(l).  and 
(2)).  and  (f)  through  (m). 

191 0.1028(g)(2)(H)  For  air-purifying  respirators,  the  employer  must 
replace  the  air-purifying  element  at  the  expiration  of  its  service  life 
or  at  the  beginning  of  each  shift  in  which  such  elements  are  used, 
whichever  comes  first. 

1 91 0.1 028(g)(2)(iii)  If  NIOSH  approves  an  air-purifying  element  with 
an  endof-service-life  indicator  for  benzene,  such  an  element  may  be 
used  until  the  indicator  shows  no  further  useful  life. 

1910.1028(g)(3)  Respirator  selection,  (i)  The  employer  must  select 
the  appropriate  respirator  from  Table  1  of  this  section. 

1 910.1 028(g)(3)(H)  Any  employee  who  cannot  use  a  negative-pressure 
respirator  must  be  allowed  to  use  a  respirator  with  less  breathing 
resistance,  such  as  a  powered  air-purifying  respirator  or  supplied- 
air  respirator. 


TABLE  1— RESPIRATORY  PROTECTION  FOR  BENZENE 


Airborne  concentration  of 
benzene  or  condition  of  use 


Respirator  type 


(a)  Less  than  or  equal  to  10  ppm (1)  Half-mask  air-purifying  respirator  with  organic  vapor  cartridge. 

(b)  Less  than  or  equal  to  50  ppm (1)  Full  facepiece  respirator  with  organic  vapor  cartridges. 

( 1 )  Full  facepiece  gas  mask  with  chin  style  canister. ' 

(c)  Less  than  or  equal  to  100  ppm (1)  Full  facepiece  powered  air-purifying  respirator  with  organic  vapor  canister.1 

(d)  Less  than  or  equal  to  1.000  ppm (1)  Supplied  air  respirator  with  full  facepiece  in  positive-pressure  mode. 

(e)  Greater  than  1.000  ppm  or  unknown  concentration (1)  Self-contained  breathing  apparatus  with  full  facepiece  in  positive  pressure  mode. 

(2)  Full  facepiece  posiuve-pressure  supplied-air  respirator  with  auxiliary  self-contained 
air  supply. 

(f)  Escape (1)  Any  organic  vapor  gas  mask:  or  (2)  Any  self-contained  breathing  apparatus  with  full 

facepiece. 

(g)  Firefighting (1)  Full  facepiece  self-contained  breathing  apparatus  in  positive  pressure  mode. 


Canisters  must  have  a  minimum  service  life  of  four  (4)  hours  when  tested  at  1 50  ppm  benzene,  at  a  flow  rate  of  64  LPM,  25  °C,  and  85%  relative  humidity  for  non-powered 
air  purifying  respirators.  The  flow  rate  shall  be  1 1 5  LPM  and  1 70  LPM  respectively  for  tight  fining  and  loose  fitting  powered  air-purifying  respirators. 


1 91 0. 1 028(h)  Protective  clothing  and  equipment.  Personal  protective 
clothing  and  equipment  shall  be  worn  where  appropriate  to  prevent  eye 
contact  and  limit  dermal  exposure  to  liquid  benzene.  Protective  cloth- 
ing and  equipment  shall  be  provided  by  the  employer  at  no  cost  to  the 
employee  and  the  employer  shall  assure  its  use  where  appropriate.  Eye 
and  face  protection  shall  meet  the  requirements  of  29  CFR  1910.133. 

1910.1028(i)  Medical  surveillance — (1)  General,  (i)  The  employer 
shall  make  available  a  medical  surveillance  program  for  employees 
who  are  or  may  be  exposed  to  benzene  at  or  above  the  action  level  30 
or  more  days  per  year:  for  employees  who  are  or  may  be  exposed  to 
benzene  at  or  above  the  PELs  1 0  or  more  days  per  year;  for  employees 
who  have  been  exposed  to  more  than  1 0  ppm  of  benzene  for  30  or 
more  days  in  a  year  prior  to  the  effective  date  of  the  standard  when 
employed  by  their  current  employer:  and  for  employees  involved  in 


the  tire  building  operations  called  tire  building  machine  operators, 
who  use  solvents  containing  greater  than  0. 1  percent  benzene. 

1910.1 028(i)(1  )(ii)  The  employer  shall  assure  that  all  medical  exami- 
nations and  procedures  are  performed  by  or  under  the  supervision 
of  a  licensed  physician  and  that  all  laboratory  tests  are  conducted 
by  an  accredited  laboratory. 

1910.1028(i)(1)(iii)  The  employer  shall  assure  that  persons  other 
than  licensed  physicians  who  administer  the  pulmonary  function 
testing  required  by  this  section  shall  complete  a  training  course  in 
spirometry  sponsored  by  an  appropriate  governmental,  academic 
or  professional  institution. 

1 91 0.1 028(i)(1)(iv)  The  employer  shall  assure  that  all  examinations 
and  procedures  are  provided  without  cost  to  the  employee  and  at  a 
reasonable  time  and  place. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


l9io.i028<i)(2)/fiHiM/.'uiiiiiii<i/i.»i.  [Q  Within  60  days  of  the  effective  date 

hi  this  si.iini.iiii.  in  before  thi  i -  "i  Initial  .i^u: t,  ii»  employ)  i 

■hall  provide  each  emplo] veredbj  paragraph  (l)(l)(i)  ofthis  section 

uiiii  .1  medical  i  nmtnatlori  Including  the  following  elementa 

1910.1028(I)(2)(I)(A)  A  detailed  occupatlona]  Watery  whli  b  Includes: 

i9io.i028(i)(2)(i)(A)^i;  Paal  work  expoaure  to  benzene  oi  am  othei 
hematological  toxins, 

1910.1028(0(2)0)(A)(2)  A  family  hlatory  ol  blood  dyw  raalaa  Including 
hematological  neoplasms; 

i9io.i028(i)(2)(i)(A)C3;  A  hisinu  ni  blood  dyw  raalaa  Including  genetli 
I  in  in  mini  H  n  abnormalities,  bleeding  abnormalities,  abnormal  function 

ol  I'm  niril  blood  elements; 

i9i0.i028(i)(2)(l)(A)W  A  history  ol  renal  or  Uvei  dysfunction; 

1 91 0.1 028(i)(2)(i)(A)f5M  history  of  medii  toil  drugs  routinely  taken; 

i9io.i028(i)(2)(i)(A)fe;  A  history  ol  previous  exposure  I 

radiation  and 

1910.1028(i)(2)(i)(A)(7)  Exposure  to  marrow  toxins  outside  of  the  cur- 
rent work  situation. 

1910.1028(i)(2)(i)(B)  A  complete  physical  examination. 

1 910.1 028(i)(2)(i)(C)  Laboratory  tests.  A  complete  blood  count  Including 
a  leukocyte  count  with  differential,  a  quantitative  thrombocyte  count. 
hematocrit,  hemoglobin,  erythrocyte  count  and  erythrocyte  indices 
(MCV.  MCH.  MCHC).  The  results  of  these  tests  shall  be  reviewed  by 
tin  examining  physician. 

1910.1 028(i)(2)(i)(D)  Additional  tests  as  necessary  in  the  opinion  of  the 
examining  physician,  based  on  alterations  to  tin-  components  of  the 
blood  or  other  signs  which  may  be  related  to  benzene  exposure:  and 

1910.1028(i)(2)(i)(E)  For  all  workers  required  to  wear  respirators  for 
at  least  30  days  a  year,  the  physical  examination  shall  pay  special  at- 
tention to  the  cardiopulmonary  system  and  shaJl  include  a  pulmonary 
function  lest 

1910.1028(i)(2)(ii)  No  initial  medical  examination  is  required  to  satisfy 
the  requirements  of  paragraph  (i)(2)(i)  of  this  section  if  adequate  re- 
cords show  that  the  employee  has  been  examined  in  accordance  with 
the  procedures  of  paragraph  (i)(2)(i)  of  this  section  within  the  twelve 
months  prior  to  the  effective  date  of  this  standard. 

1910.1028(i)(3)  Periodic  examinations,  (i)  The  employer  shall  pro- 
vide each  employee  covered  under  paragraph  (i)(l)(i)  of  this  sec- 
tion with  a  medical  examination  annually  following  the  previous 
examination.  These  periodic  examinations  shall  incude  at  least  the 
following  elements: 

1910.1028(i)(3)(i)(A)  A  brief  history  regarding  any  new  exposure  to 
potential  marrow  toxins,  changes  in  medicinal  drug  use.  and  the  ap- 
pearance of  physical  signs  relating  to  blood  disorders: 

1 91 0.1 028(i)(3)(i)(B)  A  complete  blood  count  including  a  leukocyte  count 
with  differential,  quantitative  thrombocyte  count,  hemoglobin,  hematocrit, 
erythrocyte  count  and  erythrocyte  indices  (MCV.  MCH.  MCHC):  and 

1 910.1 028(i)(3)(i)(C)  Appropriate  additional  tests  as  necessary,  in  the 
opinion  of  the  examining  physician,  in  consequence  of  alterations  in 
the  components  of  the  blood  or  other  signs  which  may  be  related  to 
benzene  exposure. 

1910.1028(i)(3)(ii)  Where  the  employee  develops  signs  and  symptoms 
commonly  associated  with  toxic  exposure  to  benzene,  the  employer 
shall  provide  the  employee  with  an  additional  medical  examination 
which  shall  include  those  elements  considered  appropriate  by  the 
examining  physician. 

1910.1028(i)(3)(iii)  For  persons  required  to  use  respirators  for  at  least 
30  days  a  year,  a  pulmonary  function  test  shall  be  performed  every 
three  (3)  years.  A  specific  evaluation  of  the  cardiopulmonary  system 
shall  be  made  at  the  time  of  the  pulmonary  function  test. 

1910.1028(i)(4)  Emergency  examinations,  (i)  In  addition  to  the  surveil- 
lance required  by  (i)(l)(i).  if  an  employee  is  exposed  to  benzene  in  an 
emergency  situation,  the  employer  shall  have  the  employee  provide 
a  urine  sample  at  the  end  of  the  employee's  shift  and  have  a  urinary- 
phenol  test  performed  on  the  sample  within  72  hours.  The  urine  specific 
gravity  shall  be  corrected  to  1.024. 


i9i0.i028(lM4Mii)  H  the  tesuii  ni  tin-  urinary  phenol  n-st  is  below  75  mg 
phenol/L  ol  urine  no  further  testing  is  required 

1910.1028(i)(4)(iii)  II  tin-  result  "I  (he  uilii.ir,  phi  |  lal  in  <u 

phenol/La!  urine,  the  employe)  shall  provide  die 
employee  with  a  complete  blood  count  Including  an  erythrocyte)  mint,  leu 

kocytec it  with  differential  and  thrombocyte  count  at  monthly  tail 

ini  a  duration  ni  three  (3)  months  followtnj  .  exposure 

1910.1028(i)(4)(iv)  If  any  Ol  Hie  conditions  Bpedfled  in  paragraph  (I|I5||I| 

ofthis  then  the  further  requiremenl  h  (f)(5)  ol 

ibis  section  shall  Im-  mei  and  the  employ)  i  shall,  In  addition,  provide  the 
employees  with  periodic  examinations  ii  directed  by  the  physician. 

1910.1028(0(5)  Addt  nations  and  ne/errals.  (i)  where  the 

results  oi  i  in-  complete  blood  count  required  forth)  initial  ami  periodli 
examinations  indicate  any  ol  the  loiiowing  abnormal  conditions  exist, 
then  the  blood  count  shall  be  repeated  within  2  weeks. 

191O.1O28(i)(5)(0(A)The  hemoglobin  level  or  the  hematocrit  falls  below 

the  normal  limit  [outside  the  95%  confidence  Interval  (C.I.)I  as  deter- 
mined by  the  laboratory  for  the  |  'graphic  area  and/or 
these  Indices  show  a  persistent  downward  trend  from  the  individual's 
pre-exposure  norms;  provided  these  findings  i  annul  be  explained  by 
other  medical  reasons. 

1910.1028(i)(5)(i)(B)The  thrombocyte  (platelet)  count  varies  more  than 
20  percent  below  the  employee's  most  recent  values  or  falls  outside  the 
normal  limit  (95%  C.I.)  as  determined  by  the  laboratory. 

1910.1028(i)(5)(i)(C)  The  leukocyte  count  is  below  4.000  per  mm3  or 
there  is  an  abnormal  differential  count. 

1910.1028(0(5)00  If  the  abnormality  persists,  the  examining  physician 
shall  refer  the  employee  to  a  hematologist  or  an  internist  for  further 
evaluation  unless  the  physician  has  good  reason  to  believe  such  refer- 
ral is  unnecessary.  (See  Appendix  C  for  examples  of  conditions  where 
a  referral  may  be  unnecessary.) 

191 0.1 028(i)(5)(iii)  The  employer  shall  provide  the  hematologist  or  in- 
ternist with  the  information  required  to  be  provided  to  the  physician 
under  paragraph  (i)(6)  of  this  section  and  the  medical  record  required 
to  be  maintained  by  paragraph  (k)(2)(ii)  ofthis  section. 

1910.1028(i)(5)(iv)  The  hematologist's  or  internist's  evaluation  shall 
include  a  determination  as  to  the  need  for  additional  tests,  and  the 
employer  shall  assure  that  these  tests  are  provided. 

1910.1028(0(6)  Information  provided  to  the  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

191O.1O28(0(6)(i)  A  copy  of  this  regulation  and  its  appendices: 

1910.1028(i)(6)(ii)  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure; 

1910.1028(i)(6)(iii)  The  employee's  actual  or  representative  exposure 
level: 

191 0.1028(i)(6)(iv)  A  description  of  any  personal  protective  equipment 
used  or  to  be  used:  and 

1910.1028(i)(6)(v)  Information  from  previous  employment-related 
medical  examinations  of  the  affected  employee  which  is  not  otherwise 
available  to  the  examining  physician. 

1910.1028(0(7)  Physician's  written  opinions,  (i)  For  each  examination 
under  this  section,  the  employer  shall  obtain  and  provide  the  employee 
with  a  copy  of  the  examining  physician's  written  opinion  within  1 5 
days  of  the  examination.  The  written  opinion  shall  be  limited  to  the 
following  information: 

1910.1 028(i)(7)(i)(A)  The  occupationally  pertinent  results  of  the  medical 
examination  and  tests: 

1910.1028(i)(7)(i)(B)  The  physician's  opinion  concerning  whether  the 
employee  has  any  detected  medical  conditions  which  would  place  the 
employee's  health  at  greater  than  normal  risk  of  material  impairment 
from  exposure  to  benzene: 

1910.1028(i)(7)(i)(C)  The  physician's  recommended  limitations  upon 
the  employee's  exposure  to  benzene  or  upon  the  employee's  use  of 
protective  clothing  or  equipment  and  respirators. 

1910.1028(i)(7)(i)(D)  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  any 
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medical  conditions  resulting  from  benzene  exposure  which  require 
further  explanation  or  treatment. 

1 91 0. 1 028(i)(7)(ii)  The  written  opinion  obtained  by  the  employer  shall 
not  reveal  specific  records,  findings  and  diagnoses  that  have  no  bearing 
on  the  employee's  ability  to  work  in  a  benzene-exposed  workplace. 

1910.1028(i)(8)  Medical  removal  plan,  (i)  When  a  physician  makes 
a  referral  to  a  hematologist/intemist  as  required  under  paragraph 
(i)(5)(ii)  of  this  section,  the  employee  shall  be  removed  from  areas  where 
exposures  may  exceed  the  action  level  until  such  time  as  the  physician 
makes  a  determination  under  paragraph  (i)(8)(ii)  of  this  section. 

1 910.1 028(i)(8)(ii)  Following  the  examination  and  evaluation  by  the 
hematologist/intemist.  a  decision  to  remove  an  employee  from  areas 
where  benzene  exposure  is  above  the  action  level  or  to  allow  the 
employee  to  return  to  areas  where  benzene  exposure  is  above  the 
action  level  shall  be  made  by  the  physician  in  consultation  with  the 
hematologist/intemist.  This  decision  shall  be  communicated  in  writing 
to  the  employer  and  employee.  In  the  case  of  removal,  the  physician 
shall  state  the  required  probable  duration  of  removal  from  occupa- 
tional exposure  to  benzene  above  the  action  level  and  the  requirements 
for  future  medical  examinations  to  review  the  decision. 

1910.1028(i)(8)(iii)  For  any  employee  who  is  removed  pursuant 
to  paragraph  (i)(8)(ii)  of  this  section,  the  employer  shall  provide 
a  followup  examination.  The  physician,  in  consultation  with  the 
hematologist/intemist.  shall  make  a  decision  within  6  months  of 
the  date  the  employee  was  removed  as  to  whether  the  employee 
shall  be  returned  to  the  usual  job  or  whether  the  employee  should 
be  removed  permanently. 

1910.1028(i)(8)(iv)  Whenever  an  employee  is  temporarily  removed 
from  benzene  exposure  pursuant  to  paragraph  (i)(8)(i)  or  (i)(8)(ii)  of 
this  section,  the  employer  shall  transfer  the  employee  to  a  comparable 
job  for  which  the  employee  is  qualified  (or  can  be  trained  for  in  a  short 
period)  and  where  benzene  exposures  are  as  low  as  possible,  but  in 
no  event  higher  than  the  action  level.  The  employer  shall  maintain 
the  employee's  current  wage  rate,  seniority  and  other  benefits.  If 
there  is  no  such  Job  available,  the  employer  shall  provide  medical 
removal  protection  benefits  until  such  a  job  becomes  available  or 
for  6  months,  whichever  comes  first. 

1910.1028(i)(8)(v)  Whenever  an  employee  is  removed  permanently 
from  benzene  exposure  based  on  a  physician's  recommendation 
pursuant  to  paragraph  (i)(8)(iii)  of  this  section,  the  employee  shall 
be  given  the  opportunity  to  transfer  to  another  position  which  is 
available  or  later  becomes  available  for  which  the  employee  is  qual- 
ified (or  can  be  trained  for  in  a  short  period)  and  where  benzene 
exposures  are  as  low  as  possible  but  in  no  event  higher  than  the 
action  level.  The  employer  shall  assure  that  such  employee  suffers 
no  reduction  in  current  wage  rate,  seniority  or  other  benefits  as  a 
result  of  the  transfer. 

1910.1028(i)(9)  Medical  removal  protection  benefits,  (i)  The  employer 
shall  provide  to  an  employee  6  months  of  medical  removal  protection 
benefits  immediately  following  each  occasion  an  employee  is  removed 
from  exposure  to  benzene  because  of  hematological  findings  pursuant 
to  paragraphs  (i)(8)  (i)  and  (ii)  of  this  section,  unless  the  employee 
has  been  transferred  to  a  comparable  job  where  benzene  exposures 
are  below  the  action  level. 

1910.1028(i)(9)(ii)  For  the  purposes  of  this  section,  the  requirement 
that  an  employer  provide  medical  removal  protection  benefits  means 
that  the  employer  shall  maintain  the  current  wage  rate,  seniority 
and  other  benefits  of  an  employee  as  though  the  employee  had  not 
been  removed. 

1910. 1028(i)(9)(iii)  The  employer's  obligation  to  provide  medical  re- 
moval protection  benefits  to  a  removed  employee  shall  be  reduced  to 
the  extent  that  the  employee  receives  compensation  for  earnings  lost 
during  the  period  of  removal  either  from  a  publicly  or  employerfunded 
compensation  program,  or  from  employment  with  another  employer 
made  possible  by  virtue  of  the  employee's  removal. 

1910.1028(j)  Communication  of  benzene  hazards  to  employees — 

(1)  Signs  and  labels,  (i)  The  employer  shall  post  signs  at  entrances  to 
regulated  areas.  The  signs  shall  bear  the  following  legend: 

DANGER 
BENZENE 


CANCER  HAZARD 

FLAMMABLE— NO  SMOKING 

AUTHORIZED  PERSONNEL  ONLY 

RESPIRATOR  REQUIRE D 
1910.1028(j)(1)(ii)  The  employer  shall  ensure  that  lables  or  other 
appropriate  forms  of  warning  are  provided  for  containers  of  benzene 
within  the  workplace.  There  is  no  requirement  to  label  pipes.  The 
labels  shall  comply  with  the  requirements  of  29  CFR  1910.1200(f) 
and  in  addition  shall  include  the  following  legend: 

DANGER 

CONTAINS  BENZENE 

CANCER  HAZARD 

1 91 0. 1 028(j)(2)  Material  safety  data  sheets,  (i)  Employers  shall  obtain 
or  develop,  and  shall  provide  access  to  their  employees,  to  a  material 
safety  data  sheet  (MSDS)  which  addresses  benzene  and  complies 
with  29  CFR  1910.1200. 

1  910.1 028(j)(2)(ii)  Employers  who  are  manufacturers  or  importers 
shall: 

1910.1028(j)(2)(ii)(A)  Comply  with  paragraph  (a)  of  this  section,  and 

1910.1028(j)(2)(ii)(B)  Comply  with  the  requirement  in  OSHA's  Hazard 
Communication  Standard.  29  CFR  1910.1200.  that  they  deliver  to 
downstream  employers  an  MSDS  which  addresses  benzene. 

1910.1028(j)(3)  Information  and  training,  (i)  The  employer  shall  pro- 
vide employees  with  information  and  training  at  the  time  of  their 
initial  assignment  to  a  work  area  where  benzene  is  present.  If  expo- 
sures are  above  the  action  level,  employees  shall  be  provided  with 
information  and  training  at  least  annually  thereafter. 

1910.1028(j)(3)(ii)  The  training  program  shall  be  in  accordance 
with  the  requirements  of  29  CFR  1910.1200(h)(1)  and  (2),  and  shall 
include  specific  information  on  benzene  for  each  category  of  infor- 
mation included  in  that  section. 

1910.1028(j)(3)(iii)  In  addition  to  the  information  required  under  29 
CFR  1910.1200.  the  employer  shall: 

1910.1028(j)(3)(iii)(A)  Provide  employees  with  an  explanation  of  the 
contents  of  this  section,  including  Appendices  A  and  B,  and  indicate 
to  them  where  the  standard  is  available:  and 

1910.1028(j)(3)(iii)(B)  Describe  the  medical  surveillance  program 
required  under  paragraph  (i)  of  this  section,  and  explain  the  inform 
mation  contained  in  Appendix  C. 

1 910.1028(k)  Recordkeeping — (1)  Exposure  measurements,  (i)  The 
employer  shall  establish  and  maintain  an  accurate  record  of  all  mea- 
surements required  by  paragraph  (e)  of  this  section,  in  accordance 
with  29  CFR  1910.20. 

1910.1028(k)(1)(ii)  This  record  shall  include: 

1910.1028(k)(1)(ii)(A)  The  dates,  number,  duration,  and  results  of 
each  of  the  samples  taken,  including  a  description  of  the  procedure 
used  to  determine  representative  employee  exposures; 

1910.1028(k)(1)(ii)(B)  A  description  of  the  sampling  and  analytical 
methods  used: 

1910.1028(k)(1)(ii)(C)  A  description  of  the  type  of  respiratory  pro- 
tective devices  worn,  if  any:  and 

1910.1028(k)(1)(ii)(D)The  name,  social  security  number,  job  clas- 
sification and  exposure  levels  of  the  employee  monitored  and  all 
other  employees  whose  exposure  the  measurement  is  intended 
to  represent. 

1910.1028(k)(1)(iii)  The  employer  shall  maintain  this  record  for  at 
least  30  years,  in  accordance  with  29  CFR  1910.20. 

1 91 0. 1 028(k)(2)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  required  by  paragraph  (i)  of  this  section,  in  accordance 
with  29  CFR  1910.20. 

1910.1028(k)(2)(ii)  This  record  shall  include: 

1910.1028(k)(2)(ii)(A)  The  name  and  social  security  number  of 
the  employee: 
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i9i0.i028(k)(2MiiMB)'n»  imi|i1iiv<  i  si  opyol  the  phyali  lan's written opln 

i in  1 1  ii-  n  in  i.  ii.  |  m -in  M  i  H  and  special  examinations,  including  results  ol 

mi. -i hi  .ii  examinations  and  all  tests  op na  and  recomnv  nd  itl 

i9io.i028(k)(2)(u)(C)  Any  employa  medical  complaints  related  to 
exposure  to  benzene; 

I9i0.i028(k)(2)(ii)(0)  Arupv  ol  the  Informal provided  to  the  physician 

.is  required  i>\  paragraphs  lil(i>l  Oil  through  (v)  ol  iIhs  section;  and 

1910.1028(k)(2)(ii|(E)  Ai  opvnl  Iheeiiiplnvi-i-s  nuilii.il  and  WDrk  lnslui\ 

related  to  exposure  to  benzene  01  any  other  hematologic  toxins 
I9i0.i028(k)(2)(iil)  The  employer  sh.ill  maintain  this  record  for  at 

li-.isl  the  duration  Ol  employment  plus  :i()  years  ill  .11  1  iii.l.uni-  Willi 
29  '  IK  1910.20. 

i9io.i028(k)(3)  Availability,  (i)  The  employer  shall  assure  thai  all 
records  required  to  be  maintained  by  this  section  shall  be  made 
available  upon  request  to  the  Assistant  Secretary  and  the  Director  for 
examination  and  copying 

1910.1028(k)(3)(ii)  Employee  exposure  monitoring  records  required  by 

1  his  paragraph  shall  be  provided  upon  request  for  examination  and 
copying  to  employees,  employee  representatives,  and  the  Assistant 
Secretary  to  accordance  with  29  CFR  1910.20(a)  through  (e)  and  (g) 
through  (i). 

1910.1028(k)(3)(iii)  Employee  medical  records  required  by  this  para- 
graph shall  be  provided  upon  request  for  examination  and  copying,  to 
the  subject  employee,  to  anyone  having  the  specilic  written  consent 
of  the  subject  employee,  and  to  the  Assistant  Secretary  in  accordance 
with  29  CFR  1910.20. 

19l0.1028(k)(4)  Transfer  of  records,  (i)  The  employer  shall  comply 
with  the  requirements  involving  transfer  of  records  set  forth  in  29 
CFR  1019.20(h). 

1910.1 028(  k)(4)(i  i)  If  the  employer  ceases  to  do  business  and  there  is  no 
successor  employer  to  receive  and  retain  the  records  for  the  prescribed 
period,  the  employer  shall  notify  the  Director,  at  least  three  (3)  months 
prior  to  disposal,  and  transmit  them  to  the  Director  if  required  by  the 
Director  within  that  period. 

1910.1028(1)  Observation  of  monitoring — (1)  Employee  observation. 
The  employer  shall  provide  affected  employees,  or  their  designated 
representatives,  an  opportunity  to  observe  the  measuring  or  monitoring 
of  employee  exposure  to  benzene  conducted  pursuant  to  paragraph 
(e)  of  this  section. 

1910.1028(l)(2)  Observation  procedures.  When  observation  of  the 
measuring  or  monitoring  of  employee  exposure  to  benzene  requires 
entry  into  areas  where  the  use  of  protective  clothing  and  equipment  or 
respirators  is  required,  the  employer  shall  provide  the  observer  with 
personal  protective  clothing  and  equipment  or  respirators  required 
to  be  worn  by  employees  working  in  the  area,  assure  the  use  of  such 
clothing  and  equipment  or  respirators,  and  require  the  observer  to 
comply  with  all  other  applicable  safety  and  health  procedures. 

1910.1028(m)  Dates— (1)  Effective  date.  The  standard  shall  become 
effective  December  10.  1987. 

1910.1028(m)(2)  Start-up  dates,  (i)  The  requirements  of  paragraph  (a) 
through  (m)  of  this  section,  except  the  engineering  control  requirements 
of  paragraph  (f)(1)  of  this  section  shall  be  completed  within  sixty  (60) 
days  after  the  effective  date  of  the  standard. 

1910.1028(m)(2)(ii)  Engineering  and  work  practice  controls  required 
by  paragraph  (f)(1)  of  this  section  shall  be  implemented  no  later  than 

2  years  after  the  effective  date  of  the  standard. 

1910.1028(m)(2)(iii)  Coke  and  coal  chemical  operations  may  comply 
with  paragraph  (m)(2)(ii)  of  this  section  or  alternately  include  within 
the  compliance  program  required  by  paragraph  (f)(2)  of  this  section,  a 
requirement  to  phase  in  engineering  controls  as  equipment  is  repaired 
and  replaced.  For  coke  and  coal  chemical  operations  choosing  the  latter 
alternative,  compliance  with  the  engineering  controls  requirements  of 
paragraph  (f)(  1 )  of  this  section  shall  be  achieved  no  later  than  5  years 
after  the  effective  date  of  this  standard  and  substantial  compliance 
with  the  engineering  control  requirements  shall  be  achieved  within  3 
years  of  the  effective  date  of  this  standard. 

1910.1 028(n)  Appendices.  The  information  contained  in  Appendices  A. 
B.  C.  and  D  is  not  intended,  by  itself,  to  create  any  additional  obligations 
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mil  otherwise  Imposed  01  to  detract  from  an)  existing  obligations  [he 
protot  "is  mi  respirator)  lit  testing  in  Appendix  B  are  mandatory. 

APPENDIX  A  TO  §1910.1028— 

SUBSTANCE  SAFETY  DATA  SHEET,  BENZENE 

I.  SUBSTANCE  IDENTIFICATION 
A.  Substance:  Benzene. 

B  Pei  niissiiiie  Exposure  Except  .is  to  the  use  ol  gasoline,  motor  fuels 
and  other  fuels  subsequent  to  discharge  from  bulk  terminals  and  othei 
exemptions  specified  In  fcj  1  *-»  1 0.1028(a)(2): 

1    Airborne:  The  maximum  tone  weighted  average  itwai  exposure 

limit  Is  1  part  of  benzene  vapor  per  million  parts  of  air  ( 1  ppm)  for  an 
8-hOUT  workday  and  the  maximum  short-term  exposure  limit  (STEL) 
is  5  ppm  for  any  15-mlnute  period. 

2.  Dermal:  Eye  contact  shall  be  prevented  and  skin  contact  with  liquid 
benzene  shall  be  limited. 

C.  Appearance  and  odor:  Benzene  is  a  clear,  colorless  liquid  with  a 
pleasant,  sweet  odor.  The  odor  of  benzene  does  not  provide  adequate 
warning  of  its  hazard. 

II.  HEALTH  HAZARD  DATA 

A.  Ways  in  which  benzene  affects  your  health.  Benzene  can  affect  your 
health  if  you  inhale  it.  or  if  it  comes  in  contact  with  your  skin  or  eyes. 
Benzene  is  also  harmful  if  you  happen  to  swallow  it . 

B.  Effects  of  overexposure.  I .  Short-term  (acute)  overexposure:  If  you  are 
overexposed  to  high  concentrations  of  benzene,  well  above  the  levels  where 
its  odor  is  first  recognizable,  you  may  feel  breathless,  irritable,  euphoric, 
or  giddy;  you  may  experience  irritation  in  eyes.  nose,  and  respiratory  tract. 
You  may  develop  a  headache,  feel  dizzy,  nauseated,  or  intoxicated.  Severe 
exposures  may  lead  to  convulsions  and  loss  of  consciousness. 

2.  Ixjng-term  (chronic)  exposure.  Repeated  or  prolonged  exposure  to 
benzene,  even  at  relatively  low  concentrations,  may  result  in  various 
blood  disorders,  ranging  from  anemia  to  leukemia,  an  irreversible,  fatal 
disease.  Many  blood  disorders  associated  with  benzene  exposure  may 
occur  without  symptoms. 

III.  PROTECTIVE  CLOTHING  AND  EQUIPMENT 

A.  Respirators.  Respirators  are  required  for  those  operations  in  which 
engineering  controls  or  work  practice  controls  are  not  feasible  to 
reduce  exposure  to  the  permissible  level.  However,  where  employers 
can  document  that  benzene  is  present  in  the  workplace  less  than  30 
days  a  year,  respirators  may  be  used  in  lieu  of  engineering  controls. 
If  respirators  are  worn,  they  must  have  joint  Mine  Safety  and  Health 
Administration  and  the  National  Institute  for  Occupational  Safety 
and  Health  (NIOSH)  seal  of  approval,  and  cartridge  or  canisters 
must  be  replaced  before  the  end  of  their  service  life,  or  the  end  of 
the  shift,  whichever  occurs  first.  If  you  experience  difficulty  breath- 
ing while  wearing  a  respirator,  you  may  request  a  positive  pressure 
respirator  from  your  employer.  You  must  be  thoroughly  trained  to 
use  the  assigned  respirator,  and  the  training  will  be  provided  by 
your  employer. 

B.  Protective  Clothing.  You  must  wear  appropriate  protective  clothing 
(such  as  boots,  gloves,  sleeves,  aprons,  etc.)  over  any  parts  of  your 
body  that  could  be  exposed  to  liquid  benzene. 

C.  Eye  and  Face  Protection.  You  must  wear  splashproof  safety 
goggles  if  it  is  possible  that  benzene  may  get  into  your  eyes.  In  ad- 
dition, you  must  wear  a  face  shield  if  your  face  could  be  splashed 
with  benzene  liquid. 

IV.  EMERGENCY  AND  FIRST  AID  PROCEDURES 

A.  Eye  and  face  exposure.  If  benzene  is  splashed  in  your  eyes,  wash  it 
out  immediately  with  large  amounts  of  water.  If  irritation  persists  or 
\ision  appears  to  be  affected  see  a  doctor  as  soon  as  possible. 

B.  Skin  exposure.  If  benzene  is  spilled  on  your  clothing  or  skin,  re- 
move the  contaminated  clothing  and  wash  the  exposed  skin  with  large 
amounts  of  water  and  soap  immediately.  Wash  contaminated  clothing 
before  you  wear  it  again. 

C.  Breathing.  If  you  or  any  other  person  breathes  in  large  amounts  of 
benzene,  get  the  exposed  person  to  fresh  air  at  once.  Apply  artificial 
respiration  if  breathing  has  stopped.  Call  for  medical  assistance  or  a 
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doctor  as  soon  as  possible.  Never  enter  any  vessel  or  confined  space 
where  the  benzene  concentration  might  be  high  without  proper  safety 
equipment  and  at  least  one  other  person  present  who  will  stay  out- 
side. A  life  line  should  be  used. 

D.  Swallowing.  If  benzene  has  been  swallowed  and  the  patient  is 
conscious,  do  not  induce  vomiting.  Call  for  medical  assistance  or  a 
doctor  immediately. 

V.  MEDICAL  REQUIREMENTS 
If  you  are  exposed  to  benzene  at  a  concentration  at  or  above  0.5  ppm 
as  an  8-hour  time-weighted  average,  or  have  been  exposed  at  or  above 
1 0  ppm  in  the  past  while  employed  by  your  current  employer,  your 
employer  is  required  to  provide  a  medical  examination  and  history 
and  laboratory  tests  within  60  days  of  the  effective  date  of  this  stan- 
dard and  annually  thereafter.  These  tests  shall  be  provided  without 
cost  to  you.  In  addition,  if  you  are  accidentally  exposed  to  benzene 
(either  by  ingestion,  inhalation,  or  skin/eye  contact)  under  emer- 
gency conditions  known  or  suspected  to  constitute  toxic  exposure 
to  benzene,  your  employer  is  required  to  make  special  laboratory 
tests  available  to  you. 

VI.  OBSERVATION  OF  MONITORING 
Your  employer  is  required  to  perform  measurements  that  are  repre- 
sentative of  your  exposure  to  benzene  and  you  or  your  designated 
representative  are  entitled  to  observe  the  monitoring  procedure. 
You  are  entitled  to  observe  the  steps  taken  in  the  measurement 
procedure,  and  to  record  the  results  obtained.  When  the  moni- 
toring procedure  is  taking  place  in  an  area  where  respirators  or 
personal  protective  clothing  and  equipment  are  required  to  be 
worn,  you  or  your  representative  must  also  be  provided  with,  and 
must  wear  the  protective  clothing  and  equipment. 

VII.  ACCESS  TO  RECORDS 

You  or  your  representative  are  entitled  to  see  the  records  of  mea- 
surements of  your  exposure  to  benzene  upon  written  request  to  your 
employer.  Your  medical  examination  records  can  be  furnished  to 
yourself,  your  physician  or  designated  representative  upon  request 
by  you  to  your  employer. 

VIII.  PRECAUTIONS  FOR  SAFE  USE, 
HANDLING  AND  STORAGE 
Benzene  liquid  is  highly  flammable.  It  should  be  stored  in  tightly 
closed  containers  in  a  cool,  well  ventilated  area.  Benzene  vapor 
may  form  explosive  mixtures  in  air.  All  sources  of  ignition  must  be 
controlled.  Use  nonsparking  tools  when  opening  or  closing  benzene 
containers.  Fire  extinguishers,  where  provided,  must  be  readily 
available.  Know  where  they  are  located  and  how  to  operate  them. 
Smoking  is  prohibited  in  areas  where  benzene  is  used  or  stored. 
Ask  your  supervisor  where  benzene  is  used  in  your  area  and  for 
additional  plant  safety  rules. 

APPENDIX  B  TO  §1910.1028— SUBSTANCE 
TECHNICAL  GUIDLINES[sic],  BENZENE 

I.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  identification. 

1 .  Synonyms:  Benzol,  benzole,  coal  naphtha,  cyclohexatriene.  phene. 
phenyl  hydride,  pyrobenzol.  (Benzin.  petroleum  benzin  and  Benzine 
do  not  contain  benzene). 

2.  Formula:  C6  H6  (CAS  Registry  Number:  71-43-2) 

B.  Physical  data. 

1.  Boiling  Point  (760  mm  Hg);  80.1  °C  (176  °F) 

2.  Specific  Gravity  (water  =  1):  0.879 

3.  Vapor  Density  (air  =  1):  2.7 

4.  Melting  Point:  5.5  °C  (42  °F) 

5.  Vapor  Pressure  at  20  °C  (68  °F):  75  mm  Hg 

6.  Solubility  in  Water:  .06% 

7.  Evaporation  Rate  (ether  =  1):  2.8 

8.  Appearance  and  Odor:  Clear,  colorless  liquid  with  a  distinctive 
sweet  odor. 


II.  FIRE,  EXPLOSION,  AND 
REACTIVITY  HAZARD  DATA 

A.  Fire. 

1.  Flash  Point  (closed  cup):  -1 1  °C  (12  °F) 

2.  Autoignition  Temperature:  580  °C  (1076  °F) 

3.  Flammable  limits  in  Air.  %  by  Volume:  Lower:  1.3%,  Upper:  7.5% 

4.  Extinguishing  Media:  Carbon  dioxide,  dry  chemical,  or  foam. 

5.  Special  Fire-Fighting  procedures:  Do  not  use  solid  stream  of  water, 
since  stream  will  scatter  and  spread  fire.  Fine  water  spray  can  be 
used  to  keep  fire-exposed  containers  cool. 

6.  Unusual  fire  and  explosion  hazards:  Benzene  is  a  flammable  liquid. 
Its  vapors  can  form  explosive  mixtures.  All  ignition  sources  must  be 
controlled  when  benzene  is  used,  handled,  or  stored.  Where  liquid  or 
vapor  may  be  released,  such  areas  shall  be  considered  as  hazardous 
locations.  Benzene  vapors  are  heavier  than  air:  thus  the  vapors  may 
travel  along  the  ground  and  be  ignited  by  open  flames  or  sparks  at 
locations  remote  from  the  site  at  which  benzene  is  handled. 

7.  Benzene  is  classified  as  a  1  B  flammable  liquid  for  the  purpose  of 
conforming  to  the  requirements  of  29  CFR  1910.106.  A  concentration 
exceeding  3.250  ppm  is  considered  a  potential  fire  explosion  hazard. 
Locations  where  benzene  may  be  present  in  quantities  sufficient  to  pro- 
duce explosive  or  ignitable  mixtures  are  considered  Class  I  Group  D  for 
the  purposes  of  conforming  to  the  requirements  of  29  CFR  1910.309. 

B.  Reactivity. 

1 .  Conditions  contributing  to  instability:  Heat. 

2.  Incompatibility:  Heat  and  oxidizing  materials. 

3.  Hazardous  decomposition  products:  Toxic  gases  and  vapors  (such 
as  carbon  monoxide). 

III.  SPILL  AND  LEAK  PROCEDURES 

A.  Steps  to  be  taken  if  the  material  is  released  or  spilled.  As  much 
benzene  as  possible  should  be  absorbed  with  suitable  materials, 
such  as  dry  sand  or  earth.  That  remaining  must  be  flushed  with 
large  amounts  of  water.  Do  not  flush  benzene  into  a  confined  space, 
such  as  a  sewer,  because  of  explosion  danger.  Remove  all  ignition 
sources.  Ventilate  enclosed  places. 

B.  Waste  disposal  method.  Disposal  methods  must  conform  to  other 
jurisdictional  regulations.  If  allowed,  benzene  may  be  disposed  of: 
(a)  By  absorbing  it  in  dry  sand  or  earth  and  disposing  in  a  sanitary 
landfill;  (b)  if  small  quantities,  by  removing  it  to  a  safe  location  from 
buildings  or  other  combustible  sources,  pouring  it  in  dry  sand  or 
earth  and  cautiously  igniting  it:  and  (c)  if  large  quantities,  by  atom- 
izing it  in  a  suitable  combustion  chamber. 

IV.  MISCELLANEOUS  PRECAUTIONS 

A.  High  exposure  to  benzene  can  occur  when  transferring  the  liquid 
from  one  container  to  another.  Such  operations  should  be  well  venti- 
lated and  good  work  practices  must  be  established  to  avoid  spills. 

B.  Use  non-sparking  tools  to  open  benzene  containers  which  are 
effectively  grounded  and  bonded  prior  to  opening  and  pouring. 

C.  Employers  must  advise  employees  of  all  plant  areas  and  operations 
where  exposure  to  benzene  could  occur.  Common  operations  in  which 
high  exposures  to  benzene  may  be  encountered  are:  the  primary 
production  and  utilization  of  benzene,  and  transfer  of  benzene. 

APPENDIX  C  TO  §1910.1028— MEDICAL 
SURVEILLANCE  GUIDELINES  FOR  BENZENE 

I.  ROUTE  OF  ENTRY 

Inhalation:  skin  absorption. 

II.  TOXICOLOGY 
Benzene  is  primarily  an  inhalation  hazard.  Systemic  absorption  may 
cause  depression  of  the  hematopoietic  system,  pancytopenia,  aplastic 
anemia,  and  leukemia.  Inhalation  of  high  concentrations  can  affect 
central  nervous  system  function.  Aspiration  of  small  amounts  of 
liquid  benzene  immediately  causes  pulmonary  edema  and  hemor- 
rhage of  pulmonary  tissue.  There  is  some  absorption  through  the 
skin.  Absorption  may  be  more  rapid  in  the  case  of  abraded  skin, 
and  benzene  may  be  more  readily  absorbed  if  it  is  present  in  a 
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mixture  "i  u  ■  con( in. mi  m  solvents  which  an  readily  absorbed 

rhe  defatUng  action  of  benzene  may  produce  prinuuy  Irritation  due  to 
repeated  01  prolonged  contacl  with  the  skin  iitc.li  concentration  are 

inn. Mini'  to  the  eyea  and  the toua  membranes  oi  thi  m 

ii  i 

III.  SIGNS  AND  SYMPTOMS 
Direct  akin  contact  with  benzene  may  came  erythema  Repeated  or  pro 
longed  contact  may  result  In  drying,  acallng  dermatitis  or  development 
■  •i    ri  ondary  skin  Infections.  In  addition,  there  la  benzene  abi  a 
through  the  eldn.  Local  effects  ol  benzene  vapor  or  liquid  on  thi 
slight.  Onry  al  very  hifh  concentrations  la  there  any  smarting  sensation 
in  the  eye.  Inhalation  oi  high  concentrations  ol  benzene  may  have  an 
Initial  stimulatory  effect  on  the  central  nervous  system  characterized 
by  exhilaration,  nervous  excitation,  and/or  giddiness,  followed  by  a 
period  of  depression,  drowsiness,  or  fatigue.  A  sensation  of  tightness 

In  the  cheat  ace panted  by  breathlesaneas  may  occur  and  ultimately 

the  victim  may  lose  consciousness.  Tremors,  convulsions  and  death 
may  follow  limn  inspiratory  paralysis  or  circulatory  collapse  In  a  few 
minutes  to  several  hours  following  severe  exposures. 

The  detrimental  effect  on  the  blood-forming  system  of  prolonged  ex- 
posure to  small  quantities  of  benzene  vapor  is  of  extreme  importance. 
The  hematopout  Ic  System  is  the  chief  target  for  benzene's  toxic  effects 
which  are  manifested  by  alterations  in  the  levels  of  formed  elements  In 
the  peripheral  blood.  These  effects  have  occurred  at  concentrations  of 
benzene  which  may  not  cause  irritation  of  mucous  membranes,  or  any 
unpleasant  sensory  effects.  Early  signs  and  symptoms  of  benzene  mor- 
bidity are  varied,  often  not  readily  noticed  and  non-specific.  Subjective 
complaints  of  headache,  dizziness,  and  loss  of  appetite  may  precede  or 
follow  clinical  signs.  Rapid  pulse  and  low  blood  pressure,  in  addition 
to  a  physical  appearance  of  anemia,  may  accompany  a  subjective  com- 
plaint of  shortness  of  breath  and  excessive  tiredness.  Bleeding  from  the 
nose.  gums,  or  mucous  membranes,  and  the  development  of  purpuric 
spots  (small  bruises)  may  occur  as  the  condition  progresses.  Clinical 
evidence  of  leukopenia,  anemia,  and  thrombocytopenia,  singly  or  in 
combination,  has  been  frequently  reported  among  the  first  signs. 

Bone  marrow  may  appear  normal,  aplastic,  or  hyperplastic,  and  may 
not.  in  all  situations,  correlate  with  peripheral  blood  forming  tissues. 
Because  of  variations  in  the  susceptibility  to  benzene  morbidity,  there 
is  no  "typical"  blood  picture.  The  onset  of  effects  of  prolonged  benzene 
exposure  may  be  delayed  for  many  months  or  years  after  the  actual 
exposure  has  ceased  and  identification  or  correlation  with  benzene 
exposure  must  be  sought  out  in  the  occupational  history. 

IV.  TREATMENT  OF  ACUTE  TOXIC  EFFECTS 
Remove  from  exposure  immediately.  Make  sure  you  are  adequately 
protected  and  do  not  risk  being  overcome  by  fumes.  Give  oxygen  or 
artificial  resuscitation  if  indicated.  Flush  eyes,  wash  skin  if  contami- 
nated and  remove  all  contaminated  clothing.  Symptoms  of  intoxication 
may  persist  following  severe  exposures.  Recovery  from  mild  exposures 
is  usually  rapid  and  complete. 

V.  SURVEILLANCE  AND 
PREVENTIVE  CONSIDERATIONS 

A.  General 
The  principal  effects  of  benzene  exposure  which  form  the  basis  for 
this  regulation  are  pathological  changes  in  the  hematopoietic  system, 
reflected  by  changes  in  the  peripheral  blood  and  manifesting  clinically 
as  pancytopenia,  aplastic  anemia,  and  leukemia.  Consequently,  the 
medical  surveillance  program  is  designed  to  observe,  on  a  regular  basis, 
blood  indices  for  early  signs  of  these  effects,  and  although  early  signs 
of  leukemia  are  not  usually  available,  emerging  diagnostic  technology 
and  innovative  regimes  make  consistent  surveillance  for  leukemia,  as 
well  as  other  hematopoietic  effects,  essential. 

Initial  examinations  are  to  be  provided  within  60  days  of  the  effective 
date  of  this  standard,  or  at  the  time  of  initial  assignment,  and  peri- 
odic examinations  annually  thereafter.  There  are  special  provisions 
for  medical  tests  in  the  event  of  hematologic  abnormalities  or  for 
emergency  situations. 

The  blood  values  which  require  referral  to  a  hematologist  or  internist 
are  noted  in  the  standard  in  paragraph  (i)(5).  The  standard  specifies  that 
blood  abnormalities  that  persist  must  be  referred  "unless  the  physician 
has  good  reason  to  believe  such  referral  is  unnecessary"  (paragraph 


UK  Ml  Examples  el  ■  onditiona  thai  could  make  •  •  referral  unni  1 1 
despite  abnormal  blood  Umlta  are  Iron  or  folate  deficiency,  meuunuagta, 

.I  loss  due  to  some  unrelated  medli  al  abnormality. 

Symptoms  and  signs  ol  benzene  toxb  Icy  i  an  i»  nun  spet  ifl< .  Only  a 
detailed  history  and  appropriate  Investigative  pro*  edurea  will  enable  ■< 
phyafa  i.in  io  rule  out  or  confirm  conditions  thai  plat  t  the  employee  at 
1 1  ii  reased  nsk  To  assist  the  examining  physician  with  regard  to  whit  h 
laboratory  testa  are  necessary  and  when  to  refer  an  employee  to  the 
specialist,  <  isiia  has  established  the  following  guidelines. 

B.  Hematology  Guidelines 
A  minimum  battery  of  icsis  is  io  be  performed  by  strictly  stan- 
dardized methods. 

1.  Red  crll.  while  nil.  platelet  counts,  white  blood  (ell  differential. 
bematacril  ami  nd  nil  Indices  must  be  performed  by  an  accredited 
laboratory.  The  normal  ranges  for  the  red  cell  and  white  cell  counts 
arc  influenced  by  altitude,  race,  and  sex.  and  therefore  should  be 
determined  by  the  accredited  laboratory  in  the  specific  area  where 
the  tests  are  performed. 

Either  a  decline  from  an  absolute  normal  or  an  Individual's  base  line 
to  a  subnormal  value  or  a  rise  to  a  supra-normal  value,  are  Indicative 
of  potential  toxicity,  particularly  if  all  blood  parameters  decline.  The 
normal  total  white  blood  count  Is  approximately  7.200/mm3  plus  or 
minus  3,000.  For  cigarette  smokers  the  white  count  may  be  higher  and 
the  upper  range  may  be  2.000  cells  higher  than  normal  for  the  labo- 
ratory. In  addition,  infection,  allergies  and  some  drugs  may  raise  the 
white  cell  count.  The  normal  platelet  count  is  approximately  250.000 
with  a  range  of  140.000  to  400.000.  Counts  outside  this  range  should 
be  regarded  as  possible  evidence  of  benzene  toxicity. 

Certain  abnormalities  found  through  routine  screening  are  of  greater 
significance  in  the  benzene-exposed  worker  and  require  prompt  con- 
sultation with  a  specialist,  namely: 

a.  Thrombocytopenia. 

b.  A  trend  of  decreasing  white  cell,  red  cell,  or  platelet  indices  in  an  in- 
dividual over  time  is  more  worrisome  than  an  isolated  abnormal  finding 
at  one  test  time.  The  importance  of  trend  highlights  the  need  to  compare 
an  individual's  test  results  to  baseline  and/or  previous  periodic  tests. 

c.  A  constellation  or  pattern  of  abnormalities  in  the  different  blood 
indices  is  of  more  significance  than  a  single  abnormality.  A  low  white 
count  not  associated  with  any  abnormalities  in  other  cell  indices  may 
be  a  normal  statistical  variation,  whereas  if  the  low  white  count  is  ac- 
companied by  decreases  in  the  platelet  and/or  red  cell  indices,  such 
a  pattern  is  more  likely  to  be  associated  with  benzene  toxicity  and 
merits  thorough  investigation. 

Anemia,  leukopenia,  macrocytosis  or  an  abnormal  differential  white 
blood  cell  count  should  alert  the  physician  to  further  investigate  and/or 
refer  the  patient  if  repeat  tests  confirm  the  abnormalities.  If  routine 
screening  detects  an  abnormality,  follow-up  tests  which  may  be  help- 
ful in  establishing  the  etiology  of  the  abnormality  are  the  peripheral 
blood  smear  and  the  reticulocyte  count. 

The  extreme  range  of  normal  for  reticulocytes  is  0.4  to  2.5  percent  of 
the  red  cells,  the  usual  range  being  0.5  to  1.2  percent  of  the  red  cells, 
but  the  typical  value  is  in  the  range  of  0.8  to  1.0  percent.  A  decline 
in  reticulocytes  to  levels  of  less  than  0.4  percent  is  to  be  regarded  as 
possible  evidence  (unless  another  specific  cause  is  found)  of  benzene 
toxicity  requiring  accelerated  surveillance.  An  increase  in  reticulocyte 
levels  to  about  2.5  percent  may  also  be  consistent  with  (but  is  not  as 
characteristic  of)  benzene  toxicity. 

2.  An  important  diagnostic  test  is  a  careful  examination  of  the  pe- 
ripheral blood  smear.  As  with  reticulocyte  count  the  smear  should  be 
with  fresh  uncoagulated  blood  obtained  from  a  needle  tip  following 
venipuncture  or  from  a  drop  of  earlobe  blood  (capillary  blood).  If  nec- 
essary, the  smear  may.  under  certain  limited  conditions,  be  made 
from  a  blood  sample  anticoagulated  with  EDTA  (but  never  with  oxa- 
late or  heparin).  When  the  smear  is  to  be  prepared  from  a  specimen  of 
venous  blood  which  has  been  collected  by  a  commercial  Vacutainer* 
type  tube  containing  neutral  EDTA,  the  smear  should  be  made  as 
soon  as  possible  after  the  venesection.  A  delay  of  up  to  12  hours  is 
permissible  between  the  drawing  of  the  blood  specimen  into  EDTA  and 
the  preparation  of  the  smear  if  the  blood  is  stored  at  refrigerator  (not 
freezing)  temperature. 
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3.  The  minimum  mandatory  observations  to  be  made  from  the 
smear  are: 

a.  The  differential  white  blood  cell  count. 

b.  Description  of  abnormalities  in  the  appearance  of  red  cells. 

c.  Description  of  any  abnormalities  in  the  platelets. 

d.  A  careful  search  must  be  made  throughout  of  every  blood  smear 
for  immature  white  cells  such  as  band  forms  (in  more  than  normal 
proportion,  i.e..  over  10  percent  of  the  total  differential  count),  any 
number  of  metamyelocytes,  myelocytes  or  myeloblasts.  Any  nucleate 
or  multinucleated  red  blood  cells  should  be  reported.  Large  "giant" 
platelets  or  fragments  of  megakaryocytes  must  be  recognized. 

An  increase  in  the  proportion  of  band  forms  among  the  neutrophilic 
granulocytes  is  an  abnormality  deserving  special  mention,  for  it  may 
represent  a  change  which  should  be  considered  as  an  early  warning 
of  benzene  toxicity  in  the  absence  of  other  causative  factors  (most 
commonly  infection).  Likewise,  the  appearance  of  metamyelocytes, 
in  the  absence  of  another  probable  cause,  is  to  be  considered  a  pos- 
sible indication  of  benzeneinduced  toxicity. 

An  upward  trend  in  the  number  of  basophils,  which  normally  do  not 
exceed  about  2.0  percent  of  the  total  white  cells,  is  to  be  regarded  as 
possible  evidence  of  benzene  toxicity.  A  rise  in  the  eosinophil  count  is 
less  specific  but  also  may  be  suspicious  of  toxicity  if  the  rises  above 
6.0  percent  of  the  total  white  count. 

The  normal  range  of  monocytes  is  from  2.0  to  8.0  percent  of  the  total 
white  count  with  an  average  of  about  5.0  percent.  About  20  percent  of 
individuals  reported  to  have  mild  but  persisting  abnormalities  caused 
by  exposure  to  benzene  show  a  persistent  monocytosis.  The  findings 
of  a  monocyte  count  which  persists  at  more  than  10  to  12  percent 
of  the  normal  white  cell  count  (when  the  total  count  is  normal)  or 
persistence  of  an  absolute  monocyte  count  in  excess  of  800/mm ' 
should  be  regarded  as  a  possible  sign  of  benzene-Induced  toxicity. 

A  less  frequent  but  more  serious  indication  of  benzene  toxicity  is 
the  finding  in  the  peripheral  blood  of  the  so-called  "pseudo"  (or  ac- 
quired) Pelger-Huet  anomaly.  In  this  anomaly  many,  or  sometimes 
the  majority,  of  the  neutrophilic  granulocytes  possess  two  round 
nuclear  segements — less  often  one  or  three  round  segments — rather 
than  three  normally  elongated  segments.  When  this  anomaly  is  not 
hereditary,  it  is  often  but  not  invariably  predictive  of  subsequent 
leukemia.  However,  only  about  two  percent  of  patients  who  ultimately 
develop  acute  myelogenous  leukemia  show  the  acquired  Pelger-Huet 
anomaly.  Other  tests  that  can  be  administered  to  investigate  blood 
abnormalities  are  discussed  below:  however,  such  procedures  should 
be  undertaken  by  the  hematologist. 

An  uncommon  sign,  which  cannot  be  detected  from  the  smear,  but 
can  be  elicited  by  a  "sucrose  water  test"  of  peripheral  blood,  is  tran- 
sient paroxysmal  nocturnal  hemoglobinuria  (PNH),  which  may  first 
occur  insidiously  during  a  period  of  established  aplastic  anemia, 
and  may  be  followed  within  one  to  a  few  years  by  the  appearance  of 
rapidly  fatal  acute  myelogenous  leukemia.  Clinical  detection  of  PNH. 
which  occurs  in  only  one  or  two  percent  of  those  destined  to  have 
acute  myelogenous  leukemia,  may  be  difficult:  if  the  "sucrose  water 
test"  is  positive,  the  somewhat  more  definitive  Ham  test,  also  known 
as  the  acid-serum  hemolysis  test,  may  provide  confirmation. 

e.  Individuals  documented  to  have  developed  acute  myelogenous 
leukemia  years  after  initial  exposure  to  benzene  may  have  pro- 
gressed through  a  preliminary  phase  of  hematologic  abnormality. 
In  some  instances  pancytopenia  (i.e..  a  lowering  in  the  counts  of  all 
circulating  blood  cells  of  bone  marrow  origin,  but  not  to  the  extent 
implied  by  the  term  "aplastic  anemia")  preceded  leukemia  for  many 
years.  Depression  of  a  single  blood  cell  type  or  platelets  may  repre- 
sent a  harbinger  of  aplasia  or  leukemia.  The  finding  of  two  or  more 
cytopenias.  or  pancytopenia  in  a  benzene-exposed  individual,  must 
be  regarded  as  highly  suspicious  of  more  advanced  although  still 
reversible,  toxicity.  "Pancytopenia"  coupled  with  the  appearance  of 
immature  cells  (myelocytes,  myeloblasts,  erythroblasts.  etc.).  with 
abnormal  cells  (pseudo  Pelger-Huet  anomaly,  atypical  nuclear  het- 
erochromatin.  etc.).  or  unexplained  elevations  of  white  blood  cells 
must  be  regarded  as  evidence  of  benzene  overexposure  unless  proved 
otherwise.  Many  severely  aplastic  patients  manifested  the  ominous 
finding  of  5- 10  percent  myeloblasts  in  the  marrow,  occasional  my- 
eloblasts and  myelocytes  in  the  blood  and  20-30%  monocytes.  It  is 


evident  that  isolated  cytopenias.  pancytopenias,  and  even  aplastic 
anemias  induced  by  benzene  may  be  reversible  and  complete  recovery 
has  been  reported  on  cessation  of  exposure.  However,  since  any 
of  these  abnormalities  is  serious,  the  employee  must  Immediately 
be  removed  from  any  possible  exposure  to  benzene  vapor.  Certain 
tests  may  substantiate  the  employee's  prospects  for  progression 
or  regression.  One  such  test  would  be  an  examination  of  the  bone 
marrow,  but  the  decision  to  perform  a  bone  marrow  aspiration  or 
needle  biopsy  is  made  by  the  hematologist. 

The  findings  of  basophilic  stippling  in  circulating  red  blood  cells 
(usually  found  in  1  to  5%  of  red  cells  following  marrow  injury),  and 
detection  in  the  bone  marrow  of  what  are  termed  "ringed  sideroblasts" 
must  be  taken  seriously,  as  they  have  been  noted  in  recent  years  to 
be  premonitory  signs  of  subsequent  leukemia. 

Recently  peroxldase-staining  of  circulating  or  marrow  neutrophil 
granulocytes,  employing  benzidine  dihydrochloride.  have  revealed 
the  disappearance  of.  or  diminution  in.  peroxidase  in  a  sizable  pro- 
portion of  the  granulocytes,  and  this  has  been  reported  as  an  early 
sign  of  leukemia.  However,  relatively  few  patients  have  been  studied 
to  date.  Granulocyte  granules  are  normally  strongly  peroxidase  pos- 
itive. A  steady  decline  in  leukocyte  alkaline  phosphatase  has  also 
been  reported  as  suggestive  of  early  acute  leukemia.  Exposure  to 
benzene  may  cause  an  early  rise  in  serum  iron,  often  but  not  always 
associated  with  a  fall  in  the  reticulocyte  count.  Thus,  serial  mea- 
surements of  serum  iron  levels  may  provide  a  means  of  determining 
whether  or  not  there  is  a  trend  representing  sustained  suppression 
of  erythropoiesis. 

Measurement  of  serum  iron,  determination  of  peroxidase  and  of 
alkaline  phosphatase  activity  in  peripheral  granulocytes  can  be 
performed  in  most  pathology  laboratories.  Peroxidase  and  alkaline 
phosphatase  staining  are  usually  undertaken  when  the  index  of 
suspecion  for  leukemia  is  high. 

APPENDIX  D  TO  §1910.1028— SAMPLING 
AND  ANALYTICAL  METHODS  FOR  BENZENE 
MONITORING  AND  MEASUREMENT  PROCEDURES 

Measurements  taken  for  the  purpose  of  determining  employee  ex- 
posure to  benzene  are  best  taken  so  that  the  representative  average 
8-hour  exposure  may  be  determined  from  a  single  8-hour  sample 
or  two  (2)  4-hour  samples.  Short-time  interval  samples  (or  grab 
samples)  may  also  be  used  to  determine  average  exposure  level  if  a 
minimum  of  five  measurements  are  taken  in  a  random  manner  over 
the  8-hour  work  shift.  Random  sampling  means  that  any  portion  of 
the  work  shift  has  the  same  change  of  being  sampled  as  any  other. 
The  arithmetic  average  of  all  such  random  samples  taken  on  one 
work  shift  is  an  estimate  of  an  employee's  average  level  of  exposure 
for  that  work  shift.  Air  samples  should  be  taken  in  the  employee's 
breathing  zone  (air  that  would  most  nearly  represent  that  inhaled 
by  the  employee).  Sampling  and  analysis  must  be  performed  with 
procedures  meeting  the  requirements  of  the  standard. 

There  are  a  number  of  methods  available  for  monitoring  employee 
exposures  to  benzene.  The  sampling  and  analysis  may  be  performed 
by  collection  of  the  benzene  vaptor  or  charcoal  absorption  tubes, 
with  subsequent  chemical  analysis  by  gas  chromatography.  Sam- 
pling and  analysis  may  also  be  performed  by  portable  direct  read- 
ing instruments,  real-time  continuous  monitoring  systems,  passive 
dosimeters  or  other  suitable  methods.  The  employer  has  the  obli- 
gation of  selecting  a  monitoring  method  which  meets  the  accuracy 
and  precision  requirements  of  the  standard  under  his  unique  field 
conditions.  The  standard  requires  that  the  method  of  monitoring 
must  have  an  accuracy,  to  a  95  percent  confidence  level,  of  not  less 
than  plus  or  minus  25  percent  for  concentrations  of  benzene  greater 
than  or  equal  to  0.5  ppm. 

The  OSHA  Laboratory  modified  NIOSH  Method  S31 1  and  evaluated 
it  at  a  benzene  air  concentration  of  1  ppm.  A  procedure  for  deter- 
mining the  benzene  concentration  in  bulk  material  samples  was  also 
evalauted.  This  work,  reported  in  OSHA  Laboratory  Method  No.  12. 
includes  the  following  two  analytical  procedures: 

/.  OSHA  Method  12  for  Air  Samples 

Analyte:  Benzene 
Matrix:  Air 
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Procedure  Adsorpl onchi d.  deaarpUon  with  carbon  disulfide, 

.in.ilv-.i--  b)  I  ■< 

Detection  Umll  0  M  ppm 

k<  <  ommended  all  volume  and  sampling  rate;  10L  to  0.2  L/mln. 

i   Principle  ol  the  Method 

1.1  A  known  volume  ol  all  is  drawn  through  .i  charcoal  tube  to  trap 
the  organic  vapors  present 

1.2.  The  c  harcoal  In  the  tube  Is  transferred  to  .i  small,  stoppered  vial, 
.mil  the  anlyte  is  desorbed  with  carbon  disulfide. 

1.8.  An  aliquot  "i  the  desorbed  sample  la  Injei  ted  Into  .i  gas  chro 
matograph, 

i  i  The  area  ol  the  resulting  peak  is  determined  and  compan 
obtained  from  standards, 

2.  Advantages  and  disadvantages  of  the  method. 

2.1  The  sampling  device  is  small,  portable,  and  Involved  no  liquids. 
Interferences  are  minimal,  and  most  ol  those  which  do  occur  can  be 
rHmlnated  by  altering  chromatographic  conditions.  The  samples  are 

analyzed  by  means  of  8  quick,  Instrumental  method. 

2.2  The  amount  of  sample  which  can  be  taken  Is  limited  by  the  num- 
ber nl  milligrams  that  the  lube  will  hold  before  overloading.  When  the 
sample  value  obtained  for  the  backup  section  of  the  charcoal  tube 
exceeds  25  percent  of  that  found  on  the  front  section,  the  possibility 
of  sample  loss  exists 

3.  Apparatus. 

3. 1  A  calibrated  personal  sampling  pump  whose  flow  can  be  determined 
within  ±5  percent  at  the  recommended  flow  rate. 

3.2.  Charcoal  tubes:  Glass  with  both  ends  flame  sealed,  7  cm  long  with 
a  6-mm  O.D.  and  a  4-mm  I.D.,  containing  2  sections  of  20/40  mesh 
activated  charcoal  separated  by  a  2-mm  portion  of  urethane  foam.  The 
activated  charcoal  is  prepared  from  coconut  shells  and  is  fired  at  600  °C 
prior  to  packing.  The  adsorbing  section  contains  100  mg  of  charcoal, 
the  back-up  section  50  mg.  A3-mm  portion  of  urethane  foam  is  placed 
between  the  outlet  end  of  the  tube  and  the  back-up  section.  A  plug 
of  silanized  glass  wool  is  placed  in  front  of  the  adsorbing  section.  The 
pressure  drop  across  the  tube  must  be  less  than  one  inch  of  mercury 
at  a  flow  rate  of  1  liter  per  minute. 

3.3.  Gas  chromatograph  equipped  with  a  flame  ionization  detector. 

3.4.  Column  (10-ft  x  1  /8-in  stainless  steel)  packed  with  80/100  Supel- 
coport  coated  with  20  percent  SP  2100.  0.1  percent  CW  1500. 

3.5.  An  electronic  integrator  or  some  other  suitable  method  for  mea- 
suring peak  area. 

3.6.  Two-milliliter  sample  vials  with  Teflon-lined  caps. 

3.7.  Microliter  syringes:  10-microliter(10-pL  syringe,  and  other  conve- 
nient sizes  for  making  standards.  1-uL  syringe  for  sample  injections. 

3.8.  Pipets:  1.0  mL  delivery  pipets 

3.9.  Volumetric  flasks:  convenient  sizes  for  making  standard  solutions. 

4.  Reagents. 

4. 1 .  Chromatographic  quality  carbon  disulfide  (CS2).  Most  commercially 
available  carbon  disulfide  contains  a  trace  of  benzene  which  must  be 
removed.  It  can  be  removed  with  the  following  procedure: 

Heat  under  reflux  for  2  to  3  hours.  500  mL  of  carbon  disulfide.  10  mL 
concentrated  sulfuric  acid,  and  5  drops  of  concentrated  nitric  acid. 
The  benzene  is  converted  to  nitrobenzene.  The  carbon  disulfide  layer 
is  removed,  dried  with  anhydrous  sodium  sulfate,  and  distilled.  The 
recovered  carbon  disulfide  should  be  benzene  free.  (It  has  recently  been 
determined  that  benzene  can  also  be  removed  by  passing  the  carbon 
disulfide  through  13x  molecular  sieve). 

4.2.  Benzene,  reagent  grade. 

4.3.  p-Cymene.  reagent  grade,  (internal  standard). 

4.4.  Desorbing  reagent.  The  desorbing  reagent  is  prepared  by  adding 
0.05  mLof  p-cymene  per  milliliter  of  carbon  disulfide.  (The  internal  stan- 
dard offers  a  convenient  means  correcting  analytical  response  for  slight 
inconsistencies  in  the  size  of  sample  injections.  If  the  external  standard 
technique  is  preferred,  the  internal  standard  can  be  eliminated). 


i   i  Purified  Gi   grade  helium,  hydrogen  and  all 

'i  Procedure. 

leaning  ol  equipment.  All  glassware  used  lor  the  laboratory 
analysis  should  i><-  property  i  leaned  and  free  ol  organli  ■  whli  b  i  ould 

Interfere  In  tin-  analysts. 

5.2.  Calibration  ol  personal  pumps  Bach  pump  must  ix-  calibrated 
with  a  r  ■  ban  oal  tubi  In  thi  line 

5.3.  Collection  and  shipping  ol  samples. 

5.3.1.  Immediately  before  sampling,  break  Ihe  ends  of  the  tube  to  provide 
an  opening  at  least  one-half  the  internal  diameter  of  the  tube  (2  mm). 

5.3.2.  The  smaller  sec  Hon  of  the  charcoal  Is  used  as  the  backup  and 
should  be  placed  nearest  the  sampling  pump. 

5.3.3.  The  chare  oal  tube  sbould  be  placed  In  a  vertical  position  during 
sampling  to  minimize  channeling  through  the  I  harcoal. 

5.3.4  Air  being  sampled  should  not  be  passed  through  any  hose  or 
tubing  before  entering  the  charcoal  tube. 

5.3.5.  A  sample  size  of  10  liters  is  recommended.  Sample  at  a  flow  rate 
of  approximately  0.2  liters  per  minute.  The  flow  rate  should  be  known 
with  an  accuracy  of  at  least  ±5  percent. 

5.3.6.  The  charcoal  tubes  should  be  capped  with  the  supplied  plastic 
caps  Immediately  after  sampling. 

5.3.7.  Submit  at  least  one  blank  tube  (a  charcoal  tube  subjected  to 
the  same  handling  procedures,  without  having  any  air  drawn  through 
it)  with  each  set  of  samples. 

5.3.8.  Take  necessary  shipping  and  packing  precautions  to  minimize 
breakage  of  samples. 

5.4.  Analysis  of  samples. 

5.4. 1 .  Preparation  of  samples.  In  preparation  for  analysis,  each  char- 
coal tube  is  scored  with  a  file  in  front  of  the  first  secUon  of  charcoal 
and  broken  open.  The  glass  wool  is  removed  and  discarded.  The 
charcoal  in  the  first  (larger)  section  is  transferred  to  a  2-ml  vial.  The 
separating  section  of  foam  is  removed  and  discarded:  the  second 
section  is  transferred  to  another  capped  vial.  These  two  sections  are 
analyzed  separately. 

5.4.2.  DesorpUon  of  samples.  Prior  to  analysis,  1.0  mL  of  desorbing 
solution  is  pipetted  into  each  sample  container.  The  desorbing  solution 
consists  of  0.05  uL  internal  standard  per  mL  of  carbon  disulfide.  The 
sample  vials  are  capped  as  soon  as  the  solvent  is  added.  DesorpUon 
should  be  done  for  30  minutes  with  occasional  shaking. 

5.4.3.  GC  conditions.  Typical  operating  conditions  for  the  gas  chro- 
matograph are: 

1.30  mL/min  (60  p.s.i.g.)  helium  carrier  gas  flow. 

2.30  mL/min  (40  p.s.i.g.)  hydrogen  gas  flow  to  detector. 

3.240  mL/min  (40  p.s.i.g.)  air  flow  to  detector. 

4.150  °C  injector  temperature. 

5.250  °C  detector  temperature. 

6.100  CC  column  temperature. 

5.4.4.  InjecUon  size.  1  p  L. 

5.4.5.  Measurement  of  area.  The  peak  areas  are  measured  by  an  elec- 
tronic integrator  or  some  other  suitable  form  of  area  measurement. 

5.4.6.  An  internal  standard  procedure  is  used.  The  integrator  is  cali- 
brated to  report  results  in  ppm  for  a  10  liter  air  sample  after  correction 
for  desorption  efficiency. 

5.5.  Determination  of  desorption  efficiency. 

5.5.1.  Importance  of  determination.  The  desorption  efficiency  of 
a  particular  compound  can  vary  from  one  laboratory  to  another 
and  from  one  lot  of  chemical  to  another.  Thus,  it  is  necessary  to 
determine,  at  least  once,  the  percentage  of  the  specific  compound 
that  is  removed  in  the  desorption  process,  provided  the  same  batch 
of  charcoal  is  used. 

5.5.2.  Procedure  for  determining  desorption  efficiency.  The  reference 
portion  of  the  charcoal  tube  is  removed.  To  the  remaining  portion, 
amounts  representing  0.5X.   IX.  and  2X  and  (X  represents  target 
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concentration)  based  on  a  1 0  L  air  sample  are  injected  into  several 
tubes  at  each  level.  Dilutions  of  benzene  with  carbon  disulfide  are 
made  to  allow  injection  of  measurable  quantities.  These  tubes  are 
then  allowed  to  equilibrate  at  least  overnight.  Following  equilibration 
they  are  analyzed  following  the  same  procedure  as  the  samples.  De- 
sorption  efficiency  is  determined  by  dividing  the  amount  of  benzene 
found  by  amount  spiked  on  the  tube. 

6.  Calibration  and  standards.  A  series  of  standards  varying  in  concen- 
tration over  the  range  of  interest  is  prepared  and  analyzed  under  the 
same  GC  conditions  that  will  be  used  on  the  samples.  A  calibration  curve 
is  prepared  by  plotting  concentration  (ug/mL)  versus  peak  area. 

7.  Calculations.  Benzene  air  concentration  can  be  calculated  from 
the  following  equation: 

mg/m3=(A)(Bj/(C)(D) 

Where:  A=mg/mL  benzene,  obtained  from  the  calibration  curve 

B  =  desorption  volume  ( 1  mL) 

C  =  Liters  of  air  sampled 

D  =  desorption  efficiency 

The  concentration  in  mg/m3  can  be  converted  to  ppm  (at  25  °C  and 
760  mm)  with  following  equation: 

ppm  =  (mg/m3)(24.46)/(78.11) 

Where:  24.46  =  molar  volume  of  an  ideal  gas 

25  °C  and  760  mm 

78. 1 1  =  molecular  weight  of  benzene 

8.  Backup  Data. 

8. 1  Detection  limit — Air  Samples. 

The  detection  limit  for  the  analytical  procedure  is  1 .28  ng  with  a  co- 
efficient of  variation  of  0.023  at  this  level.  This  would  be  equivalent  to 
an  air  concentration  of  0.04  ppm  for  a  10  L  air  sample.  This  amount 
provided  a  chromatographic  peak  that  could  be  identifiable  in  the 
presence  of  possible  interferences.  The  detection  limit  data  were 
obtained  by  making  1  uL  injections  of  a  1.283  ug/mL  standard. 

Injection  Area  Count 

1 655.4 

2 617.5 

3 662.0    X=640.2 

4 641.1     SD=14.9 

5 636.4     CV=0.023 

6 629.2 

8.2.  Pooled  coefficient  of  variation — Air  Samples.  The  pooled  coef- 
ficient of  variation  for  the  analytical  procedure  was  determined  by  1 
pL  replicate  injections  of  analytical  standards.  The  standards  were 
16.04.  32.08.  and  64.16  pg/mL.  which  are  equivalent  to  0.5.  1.0. 
and  2.0  ppm  for  a  10  L  air  sample  respectively. 


Area  Counts 

Injection 

0.5  ppm 

1.0  ppm 

2.0  ppm 

1 

3996.5 

8130.2 
8235.6 

16481 

2 

4059.4 

16493 

3 

4052.0 

8307.9 

16535 

4 

4027.2 

8263.2 

16609 

5 

4046.8 

8291.1 

16552 

6 

4137.9 

8288.8 

16618 

X  =  .. 

4053.3 

8254.0 

16548.3 

SD  - 

47.2 

62.5 
0.0076 

57.1 

cv- 

0.0116 

0.0034 

cv= 

0.008 

8.3.  Storage  data — Air  Samples 

Samples  were  generated  at  1.03  ppm  benzene  at  80%  relative  hu- 
midity. 22  °C.  and  643  mm.  All  samples  were  taken  for  50  minutes 
at  0.2  L/min.  Six  samples  were  analyzed  immediately  and  the  rest 
of  the  samples  were  divided  into  two  groups  by  fifteen  samples  each. 
One  group  was  stored  at  refrigerated  temperature  of  -25  °C.  and 
the  other  group  was  stored  at  ambient  temperature  (approximately 
23  "Q.  These  samples  were  analyzed  over  a  period  of  fifteen  days. 
The  results  are  tabulated  below. 

PERCENT  RECOVERY 

Day  analyzed 


0 97.4 

0 97.1 

2 95.8 

5 93.9 

9 93.6 

13 94.3 

15 96.8 


8.4.  Desorption  data. 

Samples  were  prepared  by  injecting  liquid  benzene  onto  the  A  section 
of  charcoal  tubes.  Samples  were  prepared  that  would  be  equivalent 
to  0.5.  1.0.  and  2.0  ppm  for  a  10  L  air  sample. 


Refrigerated 

1 

Ambient 

98.7 

98.9 

97.4 

98.7 

98.9 

100.6 

100.9 

97.1 

100.6 

100.9 

96.4 

95.4 

95.4 

96.6 

96.9 

93.7 

92.4 

92.4 

94.3 

94.1 

95.5 

94.6 

95.2 

95.6 

96.6 

95.3 

93.7 

91.0 

95.0 

94.6 

95.8 

94.2 

92.9 

96.3 

95.9 

PERCENT  RECOVERY 


Sample 


0.5  ppm 


1.0  ppm 


2.0  ppm 


99.4 
99.5 
99.2 
99.4 
99.2 
99.8 
99.4 

0.22 

0.0022 


98.8 

99.5 

98.7 

99.7 

98.6 

99  s 

99.1 

100.0 

99.0 

99.7 

99.1 

99.9 

98.9 

99.8 

0.21 

0.18 

0.0021 

0.0018 

1 

2 

3 

4 

5 

6 

X= 

SD= 

cv= 

X=99.4 

8.5.  Carbon  disulfide. 

Carbon  disulfide  from  a  number  of  sources  was  analyzed  for  ben- 
zene contamination.  The  results  are  given  in  the  following  table.  The 
benzene  contaminant  can  be  removed  with  the  procedures  given  in 
section  4. 1 . 


Sample 


AldrichLot83017 

Baker  Lot  720364 

Baker  Lot  822351 

Malinkrodt  Lot  WEMP.. 
Malinkrodt  Lot  WDSJ  .. 
Malinkrodt  Lot  WHGA.. 
Treated  CS, 


MO 

ppm  equivalent 

Benzene/ 

(for  10  L 

mL 

air  sample) 

4.20 

0.13 

1.01 

0.03 

1.01 

0.03 

1.74 

0.05 

5.65 

0.18 

2.90 

0.09 
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Subpart  Z — Toxic  and  Hazardous  Substances 


II.  OSHA  LABORATORY  METHOD  NO.  12 
FOR  BULK  SAMPLES 

\u.il\  tl     Hi  n 

lulk  Samplea 

Procedure  Hulk  Samples  are  analysed  dlrw  tly  by  high  perfonni 

liquid  chromatography  u  IPU  ) 

ii  limits:  0.01%  by  volume 

i   Principle  ol  the  method 

i  i  An  .iiic|uni  ol  the  i>uik  sample  to  i»-  analyzed  Is  Injected  Into  a 
liquid  chromatograph. 

1.2.  Tin'  peah  sn  a  foi  benzene  Is  determined  and  compared  to 

-Mi inn  standards. 

2  Advantages  and  disadvantages  of  the  method 

2.1.  The  analytical  procedure  Is  quick,  sensitive,  and  reproducible. 

2.2.  Reanalvsis  ol  samples  Is  possible 

2.3.  Interferences  can  be  circumvented  by  proper  seleetion  of  HPLC 

ii  ters. 

2.4.  Samples  must  he  free  ol  any  particulates  that  may  clog  the  I  apll 
l.uv  tubing  in  the  liquid  chromatograph.  This  may  require  distilling 
the  sample  or  clarifying  with  a  clarification  kit. 

3.  Apparatus. 

3. 1 .  Liquid  chromatograph  equipped  with  a  UV  detector. 

3.2.  HPLC  Column  that  will  separate  benzene  from  other  components 
in  the  bulk  sample  being  analyzed.  The  column  used  for  validation 
studies  was  a  Waters  uBondapack  C18.  30  cm  x  3.9  mm. 

3.3.  A  clarification  kit  to  remove  any  particulates  in  the  bulk  if 
necessary. 

3.4.  A  micro-distillation  apparatus  to  distil]  any  samples  if  necessary. 

3.5.  An  electronic  integrator  or  some  other  suitable  method  of  mea- 
suring peak  areas. 

3.6.  Microliter  syringes — 10  pL  syringe  and  other  convenient  sizes  for 
making  standards.  10  pL  syringe  for  sample  injections. 

3.7.  Volumetric  flasks,  5  mL  and  other  convenient  sizes  for  preparing 
standards  and  making  dilutions. 

4.  Reagents. 

4.1.  Benzene,  reagent  grade. 

4.2.  HPLC  grade  water,  methyl  alcohol,  and  isopropyl  alcohol. 

5.  Collection  and  shipment  of  samples. 

5. 1 .  Samples  should  be  transported  in  glass  containers  with  Teflon- 
lined  caps. 

5.2.  Samples  should  not  be  put  in  the  same  container  used  for  air 
samples. 


II    Analysis  ol  samples 

6  i   Sample  preparation 

distilled  oi  clarified  Samples  are  analyzed 
undiluted,  If  thi  benzeni  concentration  la  out  of  the  ww  king  rangi 
suitable  dllul t  are  made  with  Isopropyl  alt  ohol. 

i,  2  Mi'i.t  conditions, 

[he  typical  operating  conditions  for  the  high  performance  liquid  chro 

matogra]  A 

1.  Mobile  phase — Methyl  alcohol/water,  50/50 

1    Analytical  wavelength — 254  nm 

:i  Injection  si/.< — 10  pL 

6.3.  Measurement  of  peak  area  and  calibration. 

Peak  areas  are  measured  by  an  integrator  or  other  suitable  means.  The 
Integratol  is  calibrated  to  report  results  %  in  benzene  by  volume. 

7.  Calculations. 

Since  the  Integrator  is  programmed  to  report  results  in  %  benzene  by 
volume  In  an  undiluted  sample,  the  following  equation  is  used: 

%  Benzene  by  Volume  =  A  z  B 

Where:  A  =  %  by  volume  on  report 

B  =  Dilution  Factor 

(B  =  1  for  undiluted  sample) 

8.  Backup  Data. 

8. 1 .  Detection  limit — Bulk  Samples. 

The  detection  limit  for  the  analytical  procedure  for  bulk  samples  is 
0.88  pg.  with  a  coefficient  ofvariationof0.019at  this  level.  This  amount 
provided  a  chromatographic  peak  that  could  be  identifiable  in  the  pres- 
ence of  possible  interferences.  The  detection  limit  date  were  obtained 
by  making  10  pL  injections  of  a  0. 10%  by  volume  standard. 

Injection  Area  Count 


1. 
2. 
3. 
4. 
6. 


8.2.  Pooled  coefficient  of  variation — Bulk  Samples. 

The  pooled  coefficient  of  variation  for  analytical  procedure  was 
determined  by  50  pL  replicate  injections  of  analytical  standards. 
The  standards  were  0.01.  0.02.  0.04.  0.10.  1.0.  and  2.0%  benzene 
bv  volume. 


45386 

44214 

43822 

X  =  44040. 1 

44062 

SD  =  852.5 

42724 

CV  =  0.019 

AREA  COUNT  (PERCENT) 


Injection  No. 


1 

2 

3 

4 

5 

6 

X  =  .... 
SD=.. 
CV=.. 
CV=.. 


45386 

84737 

166097 

448497 

4395380 

9339150 

44241 

84300 

170832 

441299 

4590800 

9484900 

43822 

83835 

164160 

443719 

4593200 

9557580 

44062 

84381 

164445 

444842 

4642350 

9677060 

44006 

83012 

168398 

442564 

4646430 

9766240 

42724 

81957 

173002 

443975 

4646260 

44040.1 

83703.6 

167872 

444149 

4585767 

9564986 

852.5 

1042.2 

3589.8 

2459.1 

96839.3 

166233 

0.0194 

0.0125 

0.0213 

0.0055 

0.0211 

0.0174 

0.017 
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|52  FR  34562.  Sept.  11.  1987.  as  amended  at  54  FR  24334.  June 
7.  1989;  61  FR  5508.  Feb.  13.  1996;  63  FR  1289.  Jan.  8,  1998;  63 
FR  20099.  Apr.  23.  1998] 

§1926.1129  Coke  oven  emissions. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  sec- 
tion are  identical  to  those  set  forth  at  §1910. 1029  of  this  chapter. 

|61  FR  31434.  June  20.  19961 

ISection  1910.1029  is  printed  below— CCH.l 

§1910.1029  Coke  oven  emissions. 

1910.1029(a)  Scope  and  application.  This  section  applies  to  the 
control  of  employee  exposure  to  coke  oven  emissions,  except  that  this 
section  shall  not  apply  to  working  conditions  with  regard  to  which 
other  Federal  agencies  exercise  statutory  authority  to  prescribe  or 
enforce  standards  affecting  occupational  safety  and  health. 

1910.1029(b)  Definitions.  For  the  purpose  of  this  section: 

Authorized  person  means  any  person  specifically  authorized  by  the 
employer  whose  duties  require  the  person  to  enter  a  regulated  area. 
or  any  person  entering  such  an  area  as  a  designated  representative 
of  employees  for  the  purpose  of  exercising  the  opportunity  to  ob- 
serve monitoring  and  measuring  procedures  under  paragraph  (n) 
of  this  section. 

Beehive  oven  means  a  coke  oven  in  which  the  products  of  carbon- 
ization other  than  coke  are  not  recovered,  but  are  released  into  the 
ambient  air. 

Coke  oven  means  a  retort  in  which  coke  is  produced  by  the  de- 
structive distillation  or  carbonization  of  coal. 

Coke  oven  battery  means  a  structure  containing  a  number  of  slot- 
type  coke  ovens. 

Coke  oven  emissions  means  the  benzene-soluble  fraction  of  total 
particulate  matter  present  during  the  destructive  distillation  or 
carbonization  of  coal  for  the  production  of  coke. 

Director  means  the  Director.  National  Institute  for  Occupational 
Safety  and  Health.  U.S.  Department  of  Health.  Education,  and 
Welfare,  or  his  or  her  designee. 

Emergency  means  any  occurence  such  as.  but  not  limited  to.  equip- 
ment failure  which  is  likely  to.  or  does,  result  in  any  massive  release 
of  coke  oven  emissions. 

Existing  coke  oven  battery  means  a  battery  in  operation  or  under 
construction  on  January  20.  1977.  and  which  is  not  a  rehabilitated 
coke  oven  battery. 

Rehabilitated  coke  oven  battery  means  a  battery  which  is  rebuilt, 
overhauled,  renovated,  or  restored  such  as  from  the  pad  up.  after 
January  20.  1977. 

Secretary  means  the  Secretary  of  Labor.  U.S.  Department  of  Labor, 
or  his  or  her  designee. 

Stage  charging  means  a  procedure  by  which  a  predetermined  volume 
of  coal  in  each  larry  car  hopper  is  introduced  into  an  oven  such  that 
no  more  than  two  hoppers  are  discharging  simultaneously. 

Sequential  charging  means  a  procedure,  usually  automatically  timed, 
by  which  a  predetermined  volume  of  coal  in  each  larry  car  hopper 
is  introduced  into  an  oven  such  that  no  more  than  two  hoppers 
commence  or  finish  discharging  simultaneously  although,  at  some 
point,  all  hoppers  are  discharging  simultaneously. 

Pipeline  charging  means  any  apparatus  used  to  introduce  coal  into 
an  oven  which  uses  a  pipe  or  duct  permanently  mounted  onto  an 
oven  and  through  which  coal  is  charged. 

Green  plush  means  coke  which  when  removed  from  the  oven  results 
in  emissions  due  to  the  presence  of  unvolatilized  coal. 

1910.1029(c)  Permissible  exposure  limit.  The  employer  shall  as- 
sure that  no  employee  in  the  regulated  area  is  exposed  to  coke  oven 
emissions  at  concentrations  greater  than  1 50  micrograms  per  cubic 
meter  of  air  (150  ug/m3),  averaged  over  any  8-hour  period. 

1910.1029(d)  Regulated  areas.  (1)  The  employer  shall  establish  reg- 
ulated areas  and  shall  limit  access  to  them  to  authorized  persons. 


1910.1029(d)(2)  The  employer  shall  establish  the  following  as  reg- 
ulated areas: 

1910.1029(d)(2)(i)  The  coke  oven  battery  including  topside  and  its 
machinery,  pushside  and  its  machinery,  coke  side  and  its  machinery, 
and  the  battery  ends:  the  wharf;  and  the  screening  station: 

1910.1029(d)(2)(ii)  The  beehive  oven  and  its  machinery. 

1910.1029(e)  Exposure  monitoring  and  measurement — (1)  Mon- 
itoring program,  (i)  Each  employer  who  has  a  place  of  employment 
where  coke  oven  emissions  are  present  shall  monitor  employees 
employed  in  the  regulated  area  to  measure  their  exposure  to  coke 
oven  emissions. 

1910.1 029(e)(1)(ii)  The  employer  shall  obtain  measurements  which 
are  representative  of  each  employee's  exposure  to  coke  oven  emis- 
sions over  an  eight-hour  period.  All  measurements  shall  determine 
exposure  without  regard  to  the  use  of  respiratory  protection. 

1910.1 029(e)(1  M"i)  The  employer  shall  collect  fullshift  (for  at  least  seven 
continuous  hours)  personal  samples,  including  at  least  one  sample 
during  each  shift  for  each  battery  and  each  job  classification  within  the 
regulated  areas  including  at  least  the  following  job  classifications: 

1910.1029(e)(1)(iii)(a)  Lidman: 

1910.1029(e)(1)(iii)(foJ  Tar  chaser; 

1910.1029(e)(1)(iii)(cJ  Larry  car  operator: 

1910.1029(e)(1)(iii)(d)  Luterman; 

1910.1029(e)(1)(iii)(e)  Machine  operator,  coke  side; 

1910.1029(e)(1)(iii)(fJ  Benchman,  coke  side: 

1910.1029(e)(1)(iii)(gj  Benchman.  pusher  side; 

1910.1029(e)(1)(iii)(/i;  Heater; 

1910.1029(e)(1)(iii)(7J  Quenching  car  operator: 

1910.1029(e)(1)(iii)(/V  Pusher  machine  operator; 

1910.1029(e)(1)(iii)fJc;  Screening  station  operator; 

1910.1029(e)(1)(iii)W  Wharfman: 

1910.1029(e)(1)(iii)(/nj  Oven  patcher: 

1910.1029(e)(1)(iii)(n;  Oven  repairman: 

1910.1029(e)(1)(iii)(o;  SpeUman;  and 

1910.1029(e)(1)(iii)(p)  Maintenance  personnel. 

1910. 1029(e)(1)(iv)  The  employer  shall  repeat  the  monitoring  and 
measurements  required  by  this  paragraph  (e)(1)  at  least  every 
three  months. 

1910.1029(e)(2)  Redetermination.  Whenever  there  has  been  a  pro- 
duction, process,  or  control  change  which  may  result  in  new  or  ad- 
ditional exposure  to  coke  oven  emissions,  or  whenever  the  employer 
has  any  other  reason  to  suspect  an  increase  in  employee  exposure, 
the  employer  shall  repeat  the  monitoring  and  measurements  required 
by  paragraph  (e)(1)  of  this  section  for  those  employees  affected  by 
such  change  or  increase. 

1910.1029(e)(3)  Employee  notification,  (i)  The  employer  shall  notify 
each  employee  in  writing  of  the  exposure  measurements  which  rep- 
resent that  employe's  exposure  within  five  working  days  after  the 
receipt  of  the  results  of  measurements  required  by  paragraphs  (e)(1) 
and  (e)(2)  of  this  section. 

1910.1029(e)(3)(ii)  Whenever  such  results  indicate  that  the  repre- 
sentative employee  exposure  exceeds  the  permissible  exposure  limit, 
the  employer  shall,  in  such  notification,  inform  each  employee  of  that 
fact  and  of  the  corrective  action  being  taken  to  reduce  exposure  to 
or  below  the  permissible  exposure  limit. 

1910.1029(e)(4)  Accuracy  of  measurement  The  employer  shall  use 
a  method  of  monitoring  and  measurement  which  has  an  accuracy 
(with  a  confidence  level  of  95%)  of  not  less  than  plus  or  minus  35% 
for  concentrations  of  coke  oven  emissions  greater  than  or  equal  to 
150  pg/m3. 

1910.1029(f)  Methods  of  compliance.  The  employer  shall  control 
employee  exposure  to  coke  oven  emmissions  by  the  use  of  engineering 
controls,  work  practices  and  respiratory  protection  as  follows: 
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1910.1029(1)1 1 1  Priority  qfoompUanca  methodi  M  Existing  coke  oven 
batteries  (a)  rheemployei  shall  Institute  thi  en  ndwork 

practice  controls  Hated  in  paragrapha  (0(2),  (0(3]  and  (f)(4)  ol  this 
section  In  exiatlng  coke  oven  batterlea  at  the  earlleal  possible  time, 
inn  no)  lata  than  January  20,  1980,  except  to  the  extent  that  1 1 1< 
employi  i  can  establish  that  such  controls  are  nol  reaalble.  In  detei 
the  earlleet  poaalble  i ihk-  foi  Inatltutlon  ol  engineering  and 
work  practice  controla,  the  requirement,  eflei  Uve  August  27.  i<>7 1 .  to 
Implement  feasible  administrative  oi  engineering  controls  to  n 

i  pitch  volatlles,  shall  be  considered  Whereva  the 
engineering  and  work  practice  controls  which  can  be  Instituted  are  nol 
sufficient  to  reduce  employee  exposures  to  or  below  the  permlsalble 
exposure  limit,  the  employe]  shall  nonetheless  use  them  to  i 
exposures  to  the  lowest  level  achievable  by  these  ■  ontrols  and  shall 
supplement  them  by  the  use  ol  respiratory  protection  which  complies 
with  the  requirements  ol  paragraph  (g)  ol  tins  s,-i  Hon. 

I9i0.i029(f)(i)(i)fb:  ring  and  work  practice  controls 

required  under  paragraphs  (0|2).  (f)(3)  and  (0(-i)  of  this  sectlo 
minimum  requirements  generally  applicable  to  all  existing  coke  oven 
batteries.  If,  after  Implementing  all  (ontrols  required  by  paragraphs 
(0(2).  (f)(3)  and  (ill  I)  of  this  section,  or  after  January  20.  1980.  which 
eva  i>  sooner,  employee  exposures  still  exceed  the  permlsail 

limit,  employers  shall  implement  any  other  engineering  and 
work  practice  controls  necessary  to  reduce  exposure  to  or  below  the 
permissible  exposure  limit  except  in  the  extent  thai  the  employer 

can  establish  that  such  controls  arc  not  feasible.  Whenever  the  en- 
gineering  and  work  practice  controls  which  can  be  Instituted  are  not 
sufficient  to  reduce  employee  exposures  to  or  below  the  permissible 
exposure  limit,  the  employer  shall  nonetheless  use  them  to  reduce 
exposures  to  the  lowest  level  achievable  by  these  controls  and  shall 
supplement  them  by  the  use  of  respiratory  protection  which  complies 
with  the  requirements  of  paragraph  (g)  of  this  section. 

1910.1029(f)(1)(ii)  New  or  rehabilitated  coke  oven  batteries,  (a)  The 
employer  shall  institute  the  best  available  engineering  and  work 
practice  controls  on  all  new  or  rehabilitated  coke  oven  batteries  to 
reduce  and  maintain  employee  exposures  at  or  below  the  permissible 
exposure  limit,  except  to  the  extent  that  the  employer  can  establish 
that  such  controls  are  not  feasible.  Wher  ever  the  engineering  and 
work  practice  controls  which  can  be  instituted  are  not  sufficient  to 
reduce  employee  exposures  to  or  below  the  permissible  exposure 
limit,  the  employer  shall  nonetheless  use  them  to  reduce  exposures 
to  the  lowest  level  achievable  by  these  controls  and  shall  supplement 
them  by  the  use  of  respiratory  protection  which  complies  with  the 
requirements  of  paragraph  (g)  of  this  section. 

1910.1029(f)(1)(ii)(O)  If.  after  implementing  all  the  engineering  and 
work  practice  controls  required  by  paragraph  (f)(l)(ii)(a)  of  this  section, 
employee  exposures  still  exceed  the  permissible  exposure  limit,  the 
employer  shall  implement  any  other  engineering  and  work  practice 
controls  necessary  to  reduce  exposure  to  or  below  the  permissible 
exposure  limit  except  to  the  extent  that  the  employer  can  establish 
that  such  controls  are  not  feasible.  Wherever  the  engineering  and 
work  practice  controls  which  can  be  instituted  are  not  sufficient  to 
reduce  employee  exposures  to  or  below  the  permissible  exposure 
limit,  the  employer  shall  nonetheless  use  them  to  reduce  exposures 
to  the  lowest  level  achievable  by  these  controls  and  shall  supplement 
them  by  the  use  of  respiratory  protection  which  complies  with  the 
requirements  of  paragraph  (g)  of  this  section. 

1910.1029(f)(1)(iii)  Beehive  ovens,  (a)  The  employer  shall  institute 
engineering  and  work  practice  controls  on  all  beehive  ovens  at  the 
earliest  possible  time  to  reduce  and  maintain  employee  exposures 
at  or  below  the  permissible  exposure  limit,  except  to  the  extent  that 
the  employer  can  establish  that  such  controls  are  not  feasible.  In 
determining  the  earliest  possible  time  for  institution  of  engineering 
and  work  practice  controls,  the  requirement,  effective  August  27. 
1971,  to  implement  feasible  administrative  or  engineering  controls 
to  reduce  exposures  to  coal  tar  pitch  volatiles.  shall  be  considered. 
Wherever  the  engineering  and  work  practice  controls  which  can 
be  instituted  are  not  sufficient  to  reduce  employee  exposures  to  or 
below  the  permissible  exposure  limit,  the  employer  shall  nonethe- 
less use  them  to  reduce  exposures  to  the  lowest  level  achievable  by 
these  controls  and  shall  supplement  them  by  the  use  of  respiratory 
protection  which  complies  with  the  requirements  of  paragraph  (g) 
of  this  section. 


1910.1029(fH1)(ntKh)M  ailer  implement  nig. ill  engineering. ind  work  pi.ii 

ace  controla  required  by  paragraph  lOdiiiiiiioj  of  thIaaectJon,  employer 
exposures  etill  exceed  the  permlaslble  exposure  limit,  the  employer  shall 
Implement  any  other  engineering  and  work  prai  tit  e  controls  n  1 1 
to  reduce  exposures  to  n  below  the  prrmlBslhlr  exposure  limit 
to  the  extent  that  the  employe]  i  an  establish  thai  such  controla  are  Dot 
■  •  ring  and  work  practice  controla  which  can 
be  Inst  ii  u  led  are  not  auffldent  to  reduce  employee  exposurea  to  or  below 

I  he  |,enri|ssllile  exposure  limit,  the  employei  shall  nonetheless  use  them 

to  reduce  exposures  to  the  lowest  level  achievable  by  these  c  ontrols  and 
shall  supplement  them  by  the  used  respiratory  prota  Hon  which  complies 
with  the  requirements  d  paragraph  (g)  of  this  section. 

1910.1029(f)(2)  Engineering  controls  (i)  Charging.  The  employer 
shall  equip  and  operate  exiatlng  coke  oven  batteries  with  all  of  the 
following  engineering  controls  to  control  coke  oven  emissions  dur- 
ing charging  operations: 

1910.1029(f)(2)(i)i'aJ  One  of  the  following  methods  of  charging: 

1910.1029(f)(2)(i)(a)|J)  Stage  charging  as  described  In  paragraph 
(f)(3)(l)(W  of  this  section:  or 

1 91 0.1 029{1)[2)(i)(a)(2)  Sequential  charging  as  described  in  paragraph 
(flOHOfb)  of  this  section  except  that  paragraph  iQi3){i)(b)l3)(iv)  ol  this 
section  does  not  apply  to  sequential  charging:  or 
1910.1029(f)(2)(i)fa)f'3J  Pipeline  charging  or  other  forms  of  enclosed 
charging  in  accordance  with  paragraph  (0(2)0)  of  this  section,  except  that 
paragraphs  (0(2)(iKb),  Id),  (el.  (fl  and  (h)  of  this  section  do  not  apply; 

1910.1029(f)(2)(i)i'bj  Drafting  from  two  or  more  points  in  the  oven  be- 
ing charged,  through  the  use  of  double  collector  mains,  or  a  fixed  or 
moveable  jumper  pipe  system  to  another  oven,  to  effectively  remove 
the  gases  from  the  oven  to  the  collector  mains; 

1910.1 029(f)(2)(i)rc)  Aspiration  systems  designed  and  operated  to  pro- 
vide sufficient  negative  pressure  and  flow  volume  to  effectively  move 
the  gases  evolved  during  charging  into  the  collector  mains,  including 
sufficient  steam  pressure,  and  steam  jets  of  sufficient  diameter: 

1 91 0.1 029(f)(2)(i)fd)  Mechanical  volumetric  controls  on  each  larry  car 
hopper  to  provide  the  proper  amount  of  coal  to  be  charged  through 
each  charging  hole  so  that  the  tunnel  head  will  be  sufficient  to  permit 
the  gases  to  move  from  the  oven  into  the  collector  mains: 

1910.1029(f)(2)(i)(e)  Devices  to  facilitate  the  rapid  and  continuous  flow 
of  coal  into  the  oven  being  charged,  such  as  stainless  steel  liners,  coal 
vibrators  or  pneumatic  shells; 

1910.1029(f)(2)(i)i'f)  Individually  operated  larry  car  drop  sleeves  and 
slide  gates  designed  and  maintained  so  that  the  gases  are  effectively 
removed  from  the  oven  into  the  collector  mains: 

1910.1029(f)(2)(i)fe)  Mechanized  gooseneck  and  standpipe  cleaners: 

1910.1029(f)(2)(i)fh)  Air  seals  on  the  pusher  machine  leveler  bars  to 
control  air  infiltration  during  charging;  and 

1910.1029(f)(2)(i)i'/)  Roof  carbon  cutters  or  a  compressed  air  system  or 
both  on  the  pusher  machine  rams  to  remove  roof  carbon. 

1910.1029(f)(2)(H)  Coking.  The  employer  shall  equip  and  operate  ex- 
isting coke  oven  batteries  with  all  of  the  following  engineering  controls 
to  control  coke  oven  emissions  during  coking  operations; 

1910.1029(f)(2)(ii)fa)  A  pressure  control  system  on  each  battery  to 
obtain  uniform  collector  main  pressure: 

1910.1 029(fX2){ii)/b)  Ready  access  to  door  repair  facilities  capable  of  prompt 
and  efficient  repair  of  doors,  door  sealing  edges  and  all  door  parts; 

1910.1029(f)(2)(ii)(c)  An  adequate  number  of  spare  doors  available  for 
replacement  purposes; 

1910.1029(f)(2)(ii)fcfJ  Chuck  door  gaskets  to  control  chuck  door  emis- 
sions until  such  door  is  repaired,  or  replaced;  and 

1910.1029(f)(2)(ii)rs)  Heat  shields  on  door  machines. 

1910.1029(f)(3)  Work  practice  controls — (i)  Charging.  The  employer  shall 
operate  existing  coke  oven  batteries  with  all  of  the  following  work  prac- 
tices to  control  coke  oxen  emissions  during  the  charging  operation: 

1910.1029(f)(3)(i)fa)  EstabUshment  and  implementation  of  a  detailed, 
written  Inspection  and  cleaning  procedure  for  each  battery  consisting 
of  at  least  the  following  elements: 
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1910.1029(f)(3)(i)(a^7j  Prompt  and  effective  repair  or  replacement 
of  all  engineering  controls: 

1910.1029(f)(3)(iHa^2j  Inspection  and  cleaning  of  goosenecks  and 
standpipes  prior  to  each  charge  to  a  specified  minimum  diameter 
sufficient  to  effectively  move  the  evolved  gases  from  the  oven  to  the 
collector  mains; 

1910.1029(f)(3)(i)(a^3^  Inspection  for  roof  carbon  build-up  prior  to 
each  charge  and  removal  of  roof  carbon  as  necessary  to  provide  an 
adequate  gas  channel  so  that  the  gases  are  effectively  moved  from 
the  oven  into  the  collector  mains: 

1910.1029(f)(3)(i)(ajf4)  Inspection  of  the  steam  aspiration  system 
prior  to  each  charge  so  that  sufficient  pressure  and  volume  is 
maintained  to  effectively  move  the  gases  from  the  oven  to  the  col- 
lector mains: 

1910.1029(f)(3)(i)(a;(5;  Inspection  of  steam  nozzles  and  liquor  sprays 
prior  to  each  charge  and  cleaning  as  necessary  so  that  the  steam 
nozzles  and  liquor  sprays  are  clean: 

1910.1029(f)(3)(i)(aJ(6J  Inspection  of  standpipe  caps  prior  to  each 
charge  and  cleaning  and  luting  or  both  as  necessary  so  that  the  gases 
are  effectively  moved  from  the  oven  to  the  collector  mains:  and 

1910.1029(f)(3)(i)(aJf7J  Inspection  of  charging  holes  and  lids  for 
cracks,  warpage  and  other  defects  prior  to  each  charge  and  removal 
of  carbon  to  prevent  emissions,  and  application  of  luting  material 
to  standpipe  and  charging  hole  lids  where  necessary  to  obtain  a 
proper  seal. 

1910.1 029(f)(3)(i) (b)  Establishment  and  implementation  of  a  detailed 
written  charging  procedure,  designed  and  operated  to  eliminate  emis- 
sions during  charging  for  each  battery,  consisting  of  at  least  the 
following  elements: 

1910.1029(f)(3)(iH6^f  J  Larry  car  hoppers  filled  with  coal  to  a  prede- 
termined level  in  accordance  with  the  mechanical  volumetric  controls 
required  under  paragraph  (f)(2)(i)(d)  of  this  section  so  as  to  maintain 
a  sufficient  gas  passage  in  the  oven  to  be  charged; 

1 91 0.1 029{f){3){\)(b)(2)  The  larry  car  aligned  over  the  oven  to  be  charged, 
so  that  the  drop  sleeves  fit  tightly  over  the  charging  holes:  and 

1910.1029(f)(3)(i)fb)('3;  The  oven  charged  in  accordance  with  the 
following  sequence  of  requirements: 

1910.1029(f)(3)(W6;(3;W  The  aspiration  system  turned  on: 

1910.1029(f)(3)(i)(£>;(3;(//;  Coal  charged  through  the  outermost  hop- 
pers, either  individually  or  together  depending  on  the  capacity  of  the 
aspiration  system  to  collect  the  gases  involved: 

1 9 1 0. 1  Q29[f)[3)[i)(b)(3)(iii)  The  charging  holes  used  under  paragraph 
[(\{3)li)(b)(3)(U)  of  this  section  relidded  or  otherwise  sealed  off  to  prevent 
leakage  of  coke  oven  emissions: 

■\910.'\029{f){3)[\)(b)(3)(iv)  If  four  hoppers  are  used,  the  third  hopper 
discharged  and  relidded  or  otherwise  sealed  off  to  prevent  leakage 
of  coke  oven  emissions: 

1910.1029(f)(3)(i)^b^3;CW  The  final  hopper  discharged  until  the  gas 
channel  at  the  top  of  the  oven  is  blocked  and  then  the  chuck  door 
opened  and  the  coal  leveled: 

1910.1029(f)(3)(i)Wf3;fw;  When  the  coal  from  the  final  hopper  is 
discharged  and  the  leveling  operation  complete,  the  charging  hole 
relidded  or  otherwise  sealed  off  to  prevent  leakage  of  coke  oven 
emissions:  and 

1910.1029(f)(3)(i)flbj(3;(w'/;  The  aspiration  system  turned  off  only 
after  the  charging  holes  have  been  closed. 

i910.1029(f)(3)(i)fcj  Establishment  and  implementation  of  a  detailed 
written  charging  procedure,  designed  and  operated  to  eliminate  emis- 
sions during  charging  of  each  pipeline  or  enclosed  charged  battery. 

1 91 0.1 029(f)(3)(ii)  Coking.  The  employer  shall  operate  existing  coke 
oven  batteries  pursuant  to  a  detailed  written  procedure  established 
and  implemented  for  the  control  of  coke  oven  emissions  during  cok- 
ing, consisting  of  at  least  the  following  elements: 

1 91 0.1 029(f)(3)(ii)(aj  Checking  oven  back  pressure  controls  to  main- 
tain uniform  pressure  conditions  in  the  collecting  main; 


1910.1029(f)(3)(ii)(bJ  Repair,  replacement  and  adjustment  of  oven 
doors  and  chuck  doors  and  replacement  of  door  jambs  so  as  to 
provide  a  continuous  metal-to-metal  fit: 

1910.1029(f)(3)(ii)fc;  Cleaning  of  oven  doors,  chuck  doors  and  door 
jambs  each  coking  cycle  so  as  to  provide  an  effective  seal; 

1910.1029(f)(3)(ii)(dJ  An  inspection  system  and  corrective  action 
program  to  control  door  emissions  to  the  maximum  extent  pos- 
sible: and 

1910.1029(f)(3)(ii)feJ  Luting  of  doors  that  are  sealed  by  luting  each 
coking  cycle  and  reluting.  replacing  or  adjusting  as  necessary  to 
control  leakage. 

1910.1029(f)(3)(iii)  Pushing.  The  employer  shall  operate  existing  coke 
oven  batteries  with  the  following  work  practices  to  control  coke  oven 
emissions  during  pushing  operations: 

1910.1029(f)(3)(iii)(aJ  Coke  and  coal  spillage  quenched  as  soon  as 
practicable  and  not  shoveled  into  a  heated  oven;  and 

1 910.1029(f)(3)(iii)(b)  A  detailed  written  procedure  for  each  battery 
established  and  implemented  for  the  control  of  emissions  during 
pushing  consisting  of  the  following  elements: 

1910.1029(f)(3)(iii)|'b^fJ  Dampering  off  the  ovens  and  removal  of 
charging  hole  lids  to  effectively  control  coke  oven  emissions  during 
the  push: 

1910.1029(f)(3)(iii)(b^2;  Heating  of  the  coal  charge  uniformly  for  a 
sufficient  period  so  as  to  obtain  proper  coking  including  preventing 
green  pushes: 

191 0.1029(f){3)(iii)(b^3)  Prevention  of  green  pushes  to  the  maximum 
extent  possible: 

1910.1029(f)(3)(iii)(b^4J  Inspection,  adjustment  and  correction  of 
heating  flue  temperatures  and  defective  flues  at  least  weekly  and 
after  any  green  push,  so  as  to  prevent  green  pushes: 

1 91 0. 1 029(f)(3)(iii)fbX5J  Cleaning  of  heating  flues  and  related  equipment 
to  prevent  green  pushes,  at  least  weekly  and  after  any  green  push. 

1910.1029(f)(3)(iv)  Maintenance  and  repair.  The  employer  shall 
operate  existing  coke  oven  batteries  pursuant  to  a  detailed  written 
procedure  of  maintenance  and  repair  established  and  implemented 
for  the  effective  control  of  coke  oven  emissions  consisting  of  the 
following  elements: 

1910.1029(f)(3)(iv)fa^  Regular  inspection  of  all  controls,  including 
goosenecks,  standpipes.  standpipe  caps,  charging  hold  lids  and 
castings,  jumper  pipes  and  air  seals  for  cracks,  misalignment  or 
other  defects  and  prompt  implementation  of  the  necessary  repairs 
as  soon  as  possible: 

1910.1029(f)(3)(iv)fbj  Maintaining  the  regulated  area  in  a  neat, 
orderly  condition  free  of  coal  and  coke  spillage  and  debris: 

1910.1029(f)(3)(iv)(c^  Regular  inspection  of  the  damper  system. 
aspiration  system  and  collector  main  for  cracks  or  leakage,  and 
prompt  implementation  of  the  necessary  repairs: 

1910.1029(f)(3)(iv)(d^  Regular  inspection  of  the  heating  system 
and  prompt  implementation  of  the  necessary  repairs: 

1910.1029(f)(3)(iv)fe)  Prevention  of  miscellaneous  fugitive  topside 
emissions; 

1910.1029(f)(3)(iv)ffj  Regular  inspection  and  patching  of  oven 
brickwork: 

1910.1029(f)(3)(iv)fgJ  Maintenance  of  battery  equipment  and 
controls  in  good  working  order: 

1910.1029(f)(3)(iv)(hJ  Maintenance  and  repair  of  coke  oven  doors, 
chuck  doors,  door  jambs  and  seals:  and 

1910.1029(f)(3)(iv)W  Repairs  instituted  and  completed  as  soon 
as  possible,  including  temporary  repair  measures  instituted  and 
completed  where  necessary,  including  but  not  limited  to: 

1910.1029(f)(3)(iv)(7J(^  Prevention  of  miscellaneous  fugitive  top- 
side emissions:  and 

1910.1029(f)(3)(iv)(iJ(2j  Chuck  door  gaskets,  which  shall  be  in- 
stalled prior  to  the  start  of  the  next  coking  cycle. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


1010.1029(f)(4)  ftttnwd  air.  (I) The  employa  sh.,11  provided  positive 
pressure,  temperature  controlled  filtered  sli  foi  Isjtj  osj  pushei 
in.,!  i >ii i c    dooi  machine,  .mil  quern  h  car  cabs. 

101 0.1029(f)(4)(H)  Tin-  employe]  shall  provide  standby  pulpits  on  the 
batterj  topside,  al  the  wharf,  and  >tt  ther  si  reenlng  station,  equipped 
wnii  positive  pressure,  temperature  controlled  filtered  all 

1910.1029(f)(5)  Emergencies.  Whenevei  an  emergency  occurs,  1 1 1>- 

m'xl  coking  cycle  may  not  begin  utilll  the  cause  of  the  emergi 

determined  and  corrected,  unless  the  employer  can  establish  thai  II 
K  necessary  to  Initiate  the  next  coking  cycle  in  order  to  determine  the 
cause  of  the  emergency. 

1910.1029(f)(6)  Compliance  program,  (i)  Each  employer  shall  establish 

and  Implement  a  written  program  to  reduce  exposures  solely  by  means 

of  the  engineering  and  work  practice  controls  required  In  paragraph 

(0  of  this  section. 

1910.1029(f)(6)(H)  The  written  program  shall  include  at  least  the 

following: 

1910.1029(f)(6)(il)(a)  A  description  of  each  coke  oven  operation  by  bat- 

terj  .  Including  work  force  and  operating  crew,  coking  time,  operating 

procedures  and  maintenance  practices; 

1910.1029(f)(6)(ii)(D)  Engineering  plans  and  other  studies  used  to 
determine  the  controls  for  the  coke  battery; 

1910.1029(f)(6)(iiKcl  A  report  of  the  technology  considered  in  meeting 
the  permissible  exposure  limit; 

1910.1029(f)(6)(H)f<*)  Monitoring  data  obtained  in  accordance  with 
paragraph  (e)  of  this  section: 

1910.1029(f)(6)(ii)^  A  detailed  schedule  for  the  implementation  of 
the  engineering  and  work  practice  controls  required  in  paragraph  (0 
of  this  section;  and 

1910.1029(f)(6)(ii)i7)  Other  relevant  information. 

1 91 0. 1 029(f)(6)(iii)  If.  after  implementing  all  controls  required  by  para- 
graph (f)(2)-(f)(4)  of  this  section,  or  after  January  20.  1980.  whichever 
is  sooner,  or  after  completion  of  a  new  or  rehabilitated  battery  the 
permissible  exposure  limit  is  still  exceeded,  the  employer  shall  develop 


s  detailed  written  program  and  schedule  lor  the  Implementation  of  any 
additional  engtneerln  vork  practices  necessary  to  reduce 

i  (k-Iow  the  permissible  exposure  Limit. 

1910.1029(f)(6)(iv)  Written  plans  for  mi,  h  programs  shall  be  submitted, 
upon  request,  to  the  Secretary  and  the  DteW  tor    and  shall  be  available 

at  the  worksite  for  examination  and  <  npvingby  the  Secretary,  the  Dim 

I  the  authorized  employee  representative.  The  plans  required 
lull,  '  paragraph  (0(6)  of  this  section  shall  be  revised  and  updated  at 
least  every  six  months  to  reflect  the  current  status  of  the  program 

1910.1029(f)(7)  Traliumi  m  i  nm/ili/mce  procedures.  The  employer  shall 
Incorporate  all  written  procedures  and  schedules  required  under  this 
iph  (0  In  the  Information  and  training  program  required  un- 
der paragraph  (k)  of  this  section  and,  where  appropriate,  post  in  the 
regulated  area. 

1910.1029(g)  Respiratory  protection — (1)  General  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must  pro- 
vide respirators  that  comply  with  the  requirements  of  this  paragraph. 
Compliance  with  the  permissible  exposure  limit  may  not  be  achieved 
by  the  use  of  respirators  except  during: 

1910.1029(g)(1)(i)  Periods  necessary  to  install  or  Implement  feasible 
engineering  and  work-practice  controls. 

1910.1029(g)(1)(H)  Work  operations,  such  as  maintenance  and  repair 
activity,  for  which  engineering  and  work-practice  controls  are  tech- 
nologically not  feasible. 

1910.1029(g)(1)(iii)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient  to  reduce  employee 
exposure  to  or  below  the  permissible  exposure  limit. 

1910.1029(g)(1)(iv)  Emergencies. 

1910.1029(g)(2)  Respirator  program.  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910. 134 

(b)  through  (d)  (except  (d)(l)(iii)),  and  (f)  through  (m). 

1910.1029(g)(3)  Respirator  selection.  The  employer  must  select  ap- 
propriate respirators  or  combination  of  respirators  from  Table  I  of 
this  section. 


TABLE  I— RESPIRATORY  PROTECTION  FOR  COKE  OVEN  EMISSIONS 


Airborne  concentration  of  coke  oven  emissions 


Required  respirator 


(a)  Any  concentration . 


(b)  Concentrations  not  greater  than  1 500  ug/r 


(1)  A  Type  C  supplied  air  respirator  operated  in  pressure  demand  or  other  positive 
pressure  or  continuous  flow  mode:  or 

(2)  A  powered  air-purifying  particulate  filter  respirator  for  dust  and  mist  or 

(31  A  powered  air-purifying  particulate  filter  respirator  or  combination  chemical  cartridge  and 
particulate  filter  respirator  for  coke  oven  emissions. 

(1)  Any  particulate  filter  respirator  for  dust  and  mist  except  single-use  respirator:  or 

(2)  Any  particulate  filter  respirator  or  combination  chemical  cartridge  and  particulate 
filter  respirator  for  coke  oven  emissions:  or 

(3)  Any  respirator  listed  in  paragraph  (g)(3)(a|  of  this  section. 


1 91 0. 1 029(h)  Protective  clothing  and  equipment — ( 1 )  Proinston  and  use. 
The  employer  shall  provide  and  assure  the  use  of  appropriate  protective 
clothing  and  equipment,  such  as  but  not  limited  to: 

1910.1029(h)(1)(i)  Flame  resistant  jacket  and  pants; 

1910.1029(h)(1)(ii)  Flame  resistant  gloves; 

1910.1029(h)(1)(iii)  Face  shields  or  vented  goggles  which  comply  with 
§1910.1 33(a)(2)  of  this  part 

1910.1029(h)(1)(iv)  Footwear  providing  insulation  from  hot  surfaces  for 
footwear: 

1910.1029(h)(1)(v)  Safety  shoes  which  comply  with  §1910.136  of 
this  part;  and 

1910.1029(h)(1)(vi)  Protective  helmets  which  comply  with  §1910. 135 
of  this  part. 

1910.1029(h)(2)  Cleaning  and  replacement,  (i)  The  employer  shall 
provide  the  protective  clothing  required  by  paragraphs  (h)(1)  (i)  and 
(ii)  of  this  section  in  a  clean  and  dry  condition  at  least  weekly. 


1910.1029(h)(2)(H)  The  employer  shall  clean,  launder,  or  dispose 
of  protective  clothing  required  by  paragraphs  (h)(1)  (i)  and  (ii)  of 
this  section. 

1910.1029(h)(2)(iii)  The  employer  shall  repair  or  replace  the  protective 
clothing  and  equipment  as  needed  to  maintain  their  effectiveness. 

1910.1029(h)(2)(iv)  The  employer  shall  assure  that  all  protective  cloth- 
ing is  removed  at  the  completion  of  a  work  shift  only  in  change  rooms 
prescribed  in  paragraph  (i)(l)  of  this  section. 

1 91 0. 1 029(hK2)(v)  The  employer  shall  assure  that  contaminated  protective 
clothing  which  is  to  be  cleaned,  laundered,  or  disposed  of,  is  placed  in  a 
closable  container  in  the  change  room. 

1 91 0. 1 029(h)(2)(vi)  The  employer  shall  inform  any  person  who  cleans  or 
launders  protective  clothing  required  by  this  section,  of  the  potentially 
harmful  effects  of  exposure  to  coke  oven  emissions. 

1 91 0. 1 029(i)  Hygiene  facilities  and  practices — ( 1 )  Change  rooms.  The 
employer  shall  provide  clean  change  rooms  equipped  with  storage  facilities 
for  street  clothes  and  separate  storage  facilities  for  protective  clothing  and 
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equipment  whenever  employees  are  required  to  wear  protective  clothing 
and  equipment  in  accordance  with  paragraph  (h)(1)  of  this  section. 

191 0.1029(i)(2)  Showers,  (i)  The  employer  shall  assure  that  employees 
working  in  the  regulated  area  shower  at  the  end  of  the  work  shift. 

1910.1029(i)(2)(ii)  The  employer  shall  provide  shower  facilities  in  ac- 
cordance with  §1910. 141(d)(3)  of  this  part. 

1910.1029(i)(3)  Lunchrooms.  The  employer  shall  provide  lunchroom 
facilities  which  have  a  temperature  controlled,  positive  pressure,  filtered 
air  supply,  and  which  are  readily  accessible  to  employees  working  in 
the  regulated  area. 

1910.1029(i)(4)  Lavatories,  (i)  The  employer  shall  assure  that  em- 
ployees working  in  the  regulated  area  wash  their  hands  and  face 
prior  to  eating. 

1910.1029(i)(4)(ii)  The  employer  shall  provide  lavatory  facilities  in  ac- 
cordance with  §1910.141(d)(l)  and  (2)  of  this  part. 

1910.1029(i)(5)  Prohibition  of  activities  in  the  regulated  area.  (0  The 
employer  shall  assure  that  in  the  regulated  area,  food  or  beverages 
are  not  present  or  consumed,  smoking  products  are  not  present  or 
used,  and  cosmetics  are  not  applied,  except  that  these  activities  may 
be  conducted  in  the  lunchrooms,  change  rooms  and  showers  required 
under  paragraphs  (i)(l)-(i)(3)  of  this  section. 

1910.1029(i)(5)(ii)  Drinking  water  may  be  consumed  in  the  reg- 
ulated area. 

1 91 0. 1 029(0  Medical  surveillance— <  1 )  General  requirements,  (i)  Each 
employer  shall  institute  a  medical  surveillance  program  for  all  employees 
who  are  employed  in  a  regulated  area  at  least  30  days  per  year. 

1910.1029(j)(1)(ii)  This  program  shall  provide  each  employee  covered 
under  paragraph  (j)(l)(i)  of  this  section  with  an  opportunity  for  med- 
ical examinations  in  accordance  with  this  paragraph  ( j). 

1910.1029(j)(1)(iiO  The  employer  shall  inform  any  employee  who 
refuses  any  required  medical  examination  of  the  possible  health 
consequences  of  such  refusal  and  shall  obtain  a  signed  statement 
from  the  employee  indicating  that  the  employee  understands  the 
risk  involved  in  the  refusal  to  be  examined. 

1910.l029(j)(1)(iv)  The  employer  shall  assure  that  all  medical  exami- 
nations and  procedures  are  performed  by  or  under  the  supervision  of  a 
licensed  physician,  and  are  provided  without  cost  to  the  employee. 

1910.1029(0(2)  Initial  examinations.  At  the  time  of  initial  assignment 
to  a  regulated  area  or  upon  the  institution  of  the  medical  surveillance 
program,  the  employer  shall  provide  a  medical  examination  for  em- 
ployees covered  under  paragraph  ( j)(l)(i)  of  this  section  including  at 
least  the  following  elements: 

1 91 0. 1 029(j)(2)(i)  A  work  history  and  medical  history  which  shall  include 
smoking  history  and  the  presence  and  degree  of  respiratory  symptoms, 
such  as  breathlessness,  cough,  sputum  production,  and  wheezing; 

1910.1029(j)(2)(ii)  A  14"x  1 7"  posterior-anterior  chest  x-ray  and  Inter- 
national Labour  Office  UlCC/Cincinnati  (1LO  U/C)  rating: 

1910.1029(j)(2)(iii)  Pulmonary  function  tests  including  forced  vital 
capacity  (FVC)  and  forced  expiratory  volume  at  one  second  (FEV  1 .0) 
with  recording  of  type  of  equipment  used; 

1910.1029U)(2)(iv)  Weight: 

1910.1029(j)(2)(v)  A  skin  examination: 

191O.1O29(0(2)(vi)  Urinalysis  for  sugar,  albumin,  and  hematuria;  and 

191 0.1 029(J)(2)(vii)  A  urinary  cytology  examination. 

1 91 0. 1 029(0(3)  Periodic  examinations,  (i)  The  employer  shall  provide 
the  examinations  specified  in  paragraphs  (])(2)  (i)-(vi)  of  this  section 
at  least  annually  for  employees  covered  under  paragraph  (j)(l)(i)  of 
this  section. 

191O.1O29(0(3)(H)  The  employer  shall  provide  the  examinations  spec- 
ified in  paragraphs  (j)(2)(i)  and  (j)(2)(iii)  through  (vii)  of  this  section  at 
least  semi-annually  for  employees  45  years  of  age  or  older  or  with 
five  (5)  or  more  years  employment  in  the  regulated  area. 

191O.1O29(0(3)(iii)  Whenever  an  employee  who  is  45  years  of  age 
or  older  or  with  five  (5)  or  more  years  employment  in  the  regulated 
area  transfers  or  is  transferred  from  employment  in  a  regulated  area, 
the  employer  shall  continue  to  provide  the  examinations  specified  in 


paragraphs  M)(2)(i)  and  (j)(2)(iii)  through  (vii)  of  this  section  semi-an- 
nually, as  long  as  that  employee  is  employed  by  the  same  employer 
or  a  successor  employer. 

1910.1029(j)(3)(iv)  The  employer  shall  provide  the  x-ray  specified 
in  paragraph  (j)(2)(ii)  of  this  section  at  least  annually  for  employees 
covered  under  paragraph  (j)(3)  of  this  section. 

191O.1O29(0(3)(v)  Whenever  an  employee  has  not  taken  the  exami- 
nations specified  in  paragraphs  ( j)(3)  (i)-(iii)  of  this  section  with  the 
six  (6)  months  preceding  the  termination  of  employment  the  employer 
shall  provide  such  examinations  to  the  employee  upon  termination 
of  employment. 

1910.1029(0(4)  Information  provided  to  tlie  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

191O.1O29(0(4)(0  A  copy  of  this  regulation  and  its  Appendixes; 

1910.1029(0(4)00  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure: 

1910.1029(j)(4)(iii)  The  employee's  exposure  level  or  estimated  ex- 
posure level; 

1 910.1 029(j)(4)(iv)  A  description  of  any  personal  protective  equipment 
used  or  to  be  used:  and 

1910.1029(j)(4)(v)  Information  from  previous  medical  examinations 
of  the  affected  employee  which  is  not  readily  available  to  the  exam- 
ining physician. 

1910.1 029(0(5)  Physician's  written  opinion.  (0  The  employer  shall  obtain 
a  written  opinion  from  the  examining  physician  which  shall  include: 
191O.1O29(0(5)(j)faJ  The  results  of  the  medical  examinations: 

1910.1029(j)(5)(OM  The  physician's  opinion  as  to  whether  the 
employee  has  any  detected  medical  conditions  which  would  place 
the  employee  at  increased  risk  of  material  impairment  of  the 
employee's  health  from  exposure  to  coke  oven  emissions: 

1910.1029(j)(5)(i)fcJ  Any  recommended  limitations  upon  the 
employee's  exposure  to  coke  oven  emissions  or  upon  the  use  of 
protective  clothing  or  equipment  such  as  respirators;  and 

191O.1O29(0(5)(i)(dJ  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  any 
medical  conditions  which  require  further  explanation  or  treatment . 

1910.1029(j)(5)(ii)  The  employer  shall  instruct  the  physician  not 
to  reveal  in  the  written  opinion  specific  findings  or  diagnoses 
unrelated  to  occupational  exposure. 

1910.1029(j)(5)(iii)  The  employer  shall  provide  a  copy  of  the  writ- 
ten opinion  to  the  affected  employee. 

1910.1029(k)  Employee  information  and  training — (1)  Train- 
ing program,  (i)  The  employer  shall  institute  a  training  program 
for  employees  who  are  employed  in  the  regulated  area  and  shall 
assure  their  participation. 

1910.1029(k)(1)(n)  The  training  program  shall  be  provided  as  of 
January  27.  1977  for  employees  who  are  employed  in  the  regu- 
lated area  at  that  time  or  at  the  time  of  initial  assignment  to  a 
regulated  area. 

1910.1029(k)(1)(iii)The  training  program  shall  be  provided  at  least 
annually  for  all  employees  who  are  employed  in  the  regulated  area, 
except  that  training  regarding  the  occupational  safety  and  health 
hazards  associated  with  exposure  to  coke  oven  emissions  and  the 
purpose,  proper  use.  and  limitations  of  respiratory  protective  de- 
vices shall  be  provided  at  least  quarterly  until  January  20,  1978. 

191  0.1029(k)(1)(iv)  The  training  program  shall  include  informing 
each  employee  of: 

1910.1029(k)(1)(iv)faJ  The  information  contained  in  the  substance 
information  sheet  for  coke  oven  emissions  (Appendix  A); 

1910.1029(k)(1)(iv)(bJ  The  purpose,  proper  use,  and  limitations  of 
respiratory  protective  devices  required  in  accordance  with  para- 
graph (g)  of  this  section; 

1910.1029(k)(1)(iv)fcJ  The  purpose  for  and  a  description  of  the 
medical  surveillance  program  required  by  paragraph  (j)  of  this  sec- 
tion including  information  on  the  occupational  safety  and  health 
hazards  associated  with  exposure  to  coke  oven  emissions; 
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ieio.i02e(k)(i)(iv)fdj  a  review  of  ell  written  procedure*  end*  bed 

i  in  ii  i ii !■  )■  i  paragraph  u  )  ol  this  lection;  and 

i9io.io29(k)(i)(iv)(e;  a  review  ol  this  standard 

i9io.io29(k)(2)  Access  f<>  training  materials.  (1)  i  he  employe]  shall 
make  <  copy  "i  this  standard  and  Its  appendixes  readily  available 
in  .ill  employees  who  are  employed  In  the  regulated  area 

19l0.1029(k)(2)(ii)  The  employer  Shall  provide  upon  request  all  ni.i 

terlala  relating  i>>  the  employee  Information  and  n. lining  program 
in  the  Secretary  and  the  Direi  toi 

1910.1029(1)  Precautionary  signs  and  labels— (1)  General  (I) The 
employer  may  use  labels  or  signs  required  by  other  statutes 
latlons  or  ordinances  In  addition  to.  or  in  combination  with,  siyn-. 
and  labels  required  i>\  ihts  paragraph. 

I910.1029(l)(1)(ii)  The  employer  shall  assure  that  no  statement 
appears  cm  or  near  any  sign  required  by  this  paragraph  which  con 
tradlctS  Ol  detracts  from  the  effects  of  the  required  sign. 
1910.1029(l)(1)(m)  The  employer  shall  assure  that  signs  required 
by  ilu>  paragraph  are  illuminated  and  cleaned  as  necessary  so  that 
the  legend  Is  readily  visible. 

1910.1029(l)(2)  Signs.  (I)  The  employer  shall  post  signs  In  the  reg- 
ulated area  bearing  the  legends: 

DANGER 

CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

NO  SMOKING  OR  EATING 

1910.1029(l)(2)(ii)  In  addition,  not  later  than  January  20.  1978.  the 
employer  shall  post  signs  In  the  areas  where  the  permissible  exposure 
limit  is  exceeded  bearing  the  legend: 

DANGER 
RESPIRATOR  REQUIRED 

1910.1029(l)(3)  Labels.  The  employer  shall  apply  precautionary  labels 
to  all  containers  of  protective  clothing  contaminated  with  coke  oven 
emissions  bearing  the  legend: 

CAUTION 
CLOTHING  CONTAMINATED  WITH  COKE  EMISSIONS 
DO  NOT  REMOVE  DUST  BY  BLOWING  OR  SHAKING 

1910.1029(m)  Recordkeeping — (1)  Exposure  measurements.  The 
employer  shall  establish  and  maintain  an  accurate  record  of  all  mea- 
surements taken  to  monitor  employee  exposure  to  coke  oven  emissions 
required  in  paragraph  (e)  of  this  section. 

191O.1O29(m)(1)(0  This  record  shall  include: 

1910.1029(m)(1)(i)(aJ  Name,  social  security  number,  and  job  classi- 
fication of  the  employees  monitored: 

1910.1029(m)(1)(i)fbJ  The  date(s).  number,  duration  and  results  of 
each  of  the  samples  taken,  including  a  description  of  the  sampling 
procedure  used  to  determine  representative  employee  exposure  where 
applicable; 

1910.1029(m)(1  )(i)(c;  The  type  of  respiratory  protective  devices  worn, 
if  any: 

1910.1029(m)(1)(i)(bV  A  description  of  the  sampling  and  analytical 
methods  used  and  evidence  of  their  accuracy;  and 

1910.1029(m)(1)(i)feJ  The  environmental  variables  that  could  affect 
the  measurement  of  employee  exposure. 

1910.1029(m)(1)(ii)  The  employer  shall  maintain  this  record  for  at  lest 
40  years  or  for  the  duration  of  employment  plus  20  years,  whichever 
is  longer. 

1910.1029(m)(2)  Medical  surveillance.  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  ( j)  of  this  section. 

1910.1029(m)(2)(i)  The  record  shall  include: 

19l0.1029(m)(2)(i)fa;  The  name,  social  security  number,  and  de- 
scription of  duties  of  the  employee: 

1 91 0.1029(m)(2)(i)|'b;  A  copy  of  the  physician's  written  opinion: 
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1 910.1 029(m)(2)(i|(cj  iiu  signed  statement  ol  .uiv  refusal  to  take  s 
iihiIk  .ii  examination  unda  paragraph  i  in  nun  ol  this  section;  and 

i9io.l029(m)(2)(l)fdJ  Any  employee  medical  complaints  related  to 
exposure  to  coke  oven  i  missions 

1 9io. i029(m)(2)(ii) Tin-  employe!  shall  keep,  ">  assure  thai  ii»-  exam 

Inlng  physician  keeps,  the  following  tnedil  .il  ii  rords: 

I9i0.l029(m)(2)(il)faj  A  copy  "t  the  medical  examination  results  In- 
cluding medical  and  work  history  required  under  paragraph  ( JII2)  ol 
this  section; 

1910.1029(m)(2)(ii)fbJ  A  description  ol  the  laboratory  procedures 
used  and  a  copy  of  any  standards  or  guidelines  used  to  Interpret 
the  teal  results; 

1910.1029(m)(2)(ii)(c;  The  Initial  x-ray: 

1910.1029(m)(2)(ii)(oV  The  x-rays  for  the  most  recent  five  (5)  years: 
1 91 0. 1 029(m)(2)(ii)(el  Any  x-ray  with  a  demonstrated  abnormality  and 
all  subsequent  x-rays; 

1910.1029(m)(2)(ii)(fJ  The  Initial  cytologic  examination  slide  and  writ- 
ten description; 

1910.1029(m)(2)(ii)(gJ  The  cytologic  examination  slide  and  written 
description  for  the  most  recent  10  years:  and 

1910.1029(m)(2)(ii)fhJ  Any  cytologic  examination  slides  with  demon- 
strated atypia.  If  such  atypia  persists  for  3  years,  and  all  subsequent 
slides  and  written  descriptions. 

1910.1029(m)(2)(iii)  The  employer  shall  maintain  medical  records  re- 
quired under  paragraph  (m)(2)  of  this  section  for  at  least  40  years,  or 
for  the  duration  of  employment  plus  20  years,  whichever  Is  longer. 

1910.1029(m)(3)  Auailability.  (i)  The  employer  shall  make  available 
upon  request  all  records  required  to  be  maintained  by  paragraph 
(m)  of  this  section  to  the  Secretary  and  the  Director  for  examina- 
tion and  copying. 

1910.1029(m)(3)(ii)  Employee  exposure  measurement  records  and  em- 
ployee medical  records  required  by  this  paragraph  shall  be  provided  upon 
request  to  employees,  designated  representatives,  and  the  Assistant  Sec- 
retary in  accordance  with  29  CFR  1910.20(a)-(e)  and  (g)-(i). 

1 91 0. 1 029(m)(4)  Transfer  of  records,  (i)  Whenever  the  employer  ceases 
to  do  business,  the  successor  employer  shall  receive  and  retain  all 
records  required  to  be  maintained  by  paragraph  (m)  of  this  section. 

1 91 0. 1 029(m)(4)(ii)  Whenever  the  employer  ceases  to  do  business  and 
there  is  no  successor  employer  to  receive  and  retain  the  records  for 
the  prescribed  period,  these  records  shall  be  transmitted  by  registered 
mail  to  the  Director. 

1910.1029(m)(4)(iii)  At  the  expiration  of  the  retention  period  for  the 
records  required  to  be  maintained  under  paragraphs  (m)(  1)  and  (m)(2) 
of  this  section,  the  employer  shall  transmit  these  records  by  registered 
mail  to  the  Director  or  shall  continue  to  retain  such  records. 

1910.1029(m)(4)(iv)  The  employer  shall  also  comply  with  any  ad- 
ditional requirements  involving  transfer  of  records  set  forth  in  29 
CFR  1910.20(h). 

1910.1029(n)  Observation  of  monitoring— <1)  Employee  observation. 
The  employer  shall  provide  affected  employees  or  their  representatives 
an  opportunity  to  observe  any  measuring  or  monitoring  of  employee 
exposure  to  coke  oven  emissions  conducted  pursuant  to  paragraph 
(e)  of  this  section. 

1910.1029(n)(2)  Observation  procedures,  (i)  Whenever  observation  of 
the  measuring  or  monitoring  of  employee  exposure  to  coke  oven  emis- 
sions requires  entry  into  an  area  where  the  ues  of  protective  clothing 
or  equipment  is  required,  the  employer  shall  provide  the  observer  with 
and  assure  the  use  of  such  equipment  and  shall  require  the  observer 
to  comply  with  all  other  applicable  safety  and  health  procedures. 

1910.1029(n)(2)(ii)  Without  interfering  with  the  measurement,  ob- 
servers shall  be  entitled  to: 
1910.1029(n)(2)(ii)faJ  An  Explanation  of  the  measurement  procedures; 

1910.1029(n)(2)(ii)f&;  Observe  all  steps  related  to  the  measurement  of 
coke  oven  emissions  performed  at  the  place  of  exposure:  and 

1910.1029(n)(2)(ii)(cj  Record  the  results  obtained. 
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1910.1029(0)  Effective  date.  This  standard  shall  become  effective 
January  20.  1977. 

1910.1029(p)  Appendices.  The  information  contained  in  the  ap- 
pendixes to  this  section  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed  or  to  detract  from  any 
existing  obligation. 

|39  FR  23502.  June  27.  1974.  as  amended  at  63  FR  33468.  June 
18.  19981 

APPENDIX  A  TO  §1910.1029— COKE  OVEN 
EMISSIONS  SUBSTANCE  INFORMATION  SHEET 

I.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  Coke  Oven  Emissions 

B.  Definition:  The  benzene-soluble  fraction  of  total  particulate  matter 
present  during  the  destructive  distillation  or  carbonization  of  coal 
for  the  production  of  coke. 

C.  Permissible  Exposure  Limit:  150  micrograms  per  cubic  meter  of 
air  determined  as  an  average  over  an  8-hour  period. 

D.  Regulated  areas:  Only  employees  authorized  by  your  employer 
should  enter  a  regulated  area.  The  employer  is  required  to  designate 
the  following  areas  as  regulated  areas:  the  coke  oven  battery.  In- 
cluding topside  and  its  machinery,  pushside  and  its  machinery,  coke- 
side  and  its  machinery,  and  the  batter)'  ends;  the  screening  station; 
and  the  wharf;  and  the  beehive  ovens  and  their  machinery. 

II.  HEALTH  HAZARD  DATA 
Exposure  to  coke  oven  emissions  is  a  cause  of  lung  cancer,  and 
kidney  cancer,  in  humans.  Although  there  have  not  been  an  excess 
number  of  skin  cancer  cases  in  humans,  repeated  skin  contact  with 
coke  oven  emissions  should  be  avoided. 

III.  PROTECTIVE  CLOTHING  AND  EQUIPMENT 

A.  Respirators:  Respirators  will  be  provided  by  your  employer  for 
routine  use  if  your  employer  is  in  the  process  of  implementing  engi- 
neering and  work  practice  controls  or  where  engineering  and  work 
practice  controls  are  not  feasible  or  insufficient  to  reduce  exposure 
to  or  below  the  PEL.  You  must  wear  respirators  for  non-routine  ac- 
tivities or  in  emergency  situations  where  you  are  likely  to  be  exposed 
to  levels  of  coke  oven  emissions  in  excess  of  the  permissible  exposure 
limit.  Until  January  20.  1978.  the  routine  wearing  of  respirators  is 
voluntary.  Until  that  date,  if  you  choose  not  to  wear  a  respirator  you 
do  not  have  to  do  so.  You  must  still  have  your  respirator  with  you 
and  you  must  still  wear  it  if  you  are  near  visible  emissions.  Since  how 
well  your  respirator  fits  your  face  is  very  important,  your  employer 
is  required  to  conduct  fit  tests  to  make  sure  the  respirator  seals 
properly  when  you  wear  it.  These  tests  are  simple  and  rapid  and  will 
be  explained  to    you  during  your  training  sessions. 

B.  Protective  clothing:  Your  employer  is  required  to  provide,  and  you 
must  wear,  appropriate,  clean,  protective  clothing  and  equipment  to 
protect  your  body  from  repeated  skin  contact  with  coke  oven  emis- 
sions and  from  the  heat  generated  during  the  coking  process.  This 
clothing  should  include  such  items  as  jacket  and  pants  and  flame 
resistant  gloves.  Protective  equipment  should  include  face  shield  or 
vented  goggles,  protective  helmets  and  safety  shoes,  insulated  from 
hot  surfaces  where  appropriate. 

IV.  HYGIENE  FACILITIES  AND  PRACTICES 

You  must  not  eat.  drink,  smoke,  chew  gum  or  tobacco,  or  apply 
cosmetics  in  the  regulated  area,  except  that  drinking  water  is  per- 
mitted. Your  employer  is  required  to  provide  lunchrooms  and  other 
areas  for  these  purposes. 

Your  employer  is  required  to  provide  showers,  washing  facilities,  and 
change  rooms.  If  you  work  in  a  regulated  area,  you  must  wash  your 
face,  and  hands  before  eating.  You  must  shower  at  the  end  of  the 
work  shift.  Do  not  take  used  protective  clothing  out  of  the  change 
rooms  without  your  employer's  permission.  Your  employer  is  required 
to  provide  for  laundering  or  cleaning  of  your  protective  clothing. 

V.  SIGNS  AND  LABELS 

Your  employer  is  required  to  post  warning  signs  and  labels  for  your  pro- 
tection. Signs  must  be  posted  in  regulated  areas.  The  signs  must  warn 
that  a  cancer  hazard  is  present,  that  only  authorized  employees  may 


enter  the  area,  and  that  no  smoking  or  eating  is  allowed.  In  regulated 
areas  where  coke  oven  emissions  are  above  the  permissible  exposure 
limit,  the  signs  should  also  warn  that  respirators  must  be  worn. 

VI.  MEDICAL  EXAMINATIONS 
If  you  work  in  a  regulated  area  at  least  30  days  per  year,  your  em- 
ployer is  required  to  provide  you  with  a  medical  examination  every 
year.  The  medical  examination  must  include  a  medical  history,  a 
chest  x-ray.  pulmonary  function  test,  weight  comparison,  skin  exami- 
nation, a  urinalysis,  and  a  urine  cytology  exam  for  early  detection 
of  urinary  cancer.  The  urine  cytology  exam  is  only  included  in  the 
initial  exam  until  you  are  either  45  years  or  older,  or  have  5  or  more 
years  employment  in  the  regulated  areas  when  the  medical  exams 
including  this  test,  but  excepting  the  x-ray  exam,  are  to  be  given 
every  six  months;  under  these  conditions,  you  are  to  be  given  an  x- 
ray  exam  at  least  once  a  year.  The  examining  physician  will  provide  a 
written  opinion  to  your  employer  containing  the  results  of  the  medical 
exams.  You  should  also  receive  a  copy  of  this  opinion. 

VII.  OBSERVATION  OF  MONITORING 
Your  employer  is  required  to  monitor  your  exposure  to  coke  oven 
emissions  and  you  are  entitled  to  observe  the  monitoring  procedure. 
You  are  entitled  to  receive  an  explanation  of  the  measurement  pro- 
cedure, observe  the  steps  taken  in  the  measurement  procedure,  and 
to  record  the  results  obtained.  When  the  monitoring  procedure  is  tak- 
ing place  in  an  area  where  respirators  or  personal  protective  clothing 
and  equipment  are  required  to  be  worn,  you  must  also  be  provided 
with  and  must  wear  the  protective  clothing  and  equipment. 

VIM.  ACCESS  TO  RECORDS 

You  or  your  representative  are  entitled  to  records  of  your  exposure 
to  coke  oven  emissions  upon  request  to  your  employer.  Your  med- 
ical examination  records  can  be  furnished  to  your  physician  upon 
request  to  your  employer. 

IX.  TRAINING  AND  EDUCATION 
Additional  information  on  all  of  these  items  plus  training  as  to 
hazards  of  coke  oven  emissions  and  the  engineering  and  work 
practice  controls  associated  with  your  job  will  also  be  provided  by 
your  employer. 

139  FR  23502.  June  27.  1974.  as  amended  at  63  FR  33468,  June 
18.  19981 

APPENDIX  B  TO  §1910.1029— 
INDUSTRIAL  HYGIENE  AND  MEDICAL 
SURVEILLANCE  GUIDELINES 

I.  INDUSTRIAL  HYGIENE  GUIDELINES 

A.  Sampling  (Benzene-Soluble  Fraction  Total  Particulate  Matter]. 

Samples  collected  should  be  full  shift  (at  least  7-hour)  samples. 
Sampling  should  be  done  using  a  personal  sampling  pump  with 
pulsation  damper  at  a  flow  rate  of  2  liters  per  minute.  Samples 
should  be  collected  on  0.8  micrometer  pore  size  silver  membrane 
filters  (37  mm  diameter)  preceded  by  Gelman  glass  fiber  type  A-E 
filters  encased  in  three-piece  plastic  (polystyrene)  field  monitor  cas- 
settes. The  cassette  face  cap  should  be  on  and  the  plug  removed. 
The  rotameter  should  be  checked  every  hour  to  ensure  that  proper 
flow  rates  are  maintained. 

A  minimum  of  three  full-shift  samples  should  be  collected  for  each 
job  classification  on  each  battery,  at  least  one  from  each  shift.  If  dis- 
parate results  are  obtained  for  particular  job  classification,  sampling 
should  be  repeated.  It  is  advisable  to  sample  each  shift  on  more  than 
one  day  to  account  for  environmental  variables  (wind,  precipitation, 
etc.)  which  may  affect  sampling.  Differences  in  exposures  among  dif- 
ferent work  shifts  may  indicate  a  need  to  improve  work  practices  on 
a  particular  shift.  Sampling  results  from  different  shifts  for  each  job 
classification  should  not  be  averaged.  Multiple  samples  from  same 
shift  on  each  battery  may  be  used  to  calculate  an  average  exposure 
for  a  particular  job  classification. 

B.  Analysis. 

1 .  All  extraction  glassware  is  cleaned  with  dichromic  acid  cleaning  solu- 
tion, rinsed  with  tap  water,  then  dionized  water,  acetone,  and  allowed  to 
dry  completely.  The  glassware  is  rinsed  with  nanograde  benzene  before 
use.  The  Teflon  cups  are  cleaned  with  benzene  then  with  acetone. 
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2  Pre  weigh  the  2  nil  Teflon  cups  to i  hundredth  ofa  milligram  (0.01  mg) 

on  a  autobalance  AD  2  [are  weigh)  of  the  cups  la  about  60  mg 

;i  Place  the  »flv«  membrane  Biter  and  glaaa  flbei  Rita  Into  .>  IS  ml 
teal  i uiit 

i    i  \ii.ni  wiih  5  ml  "i  benzene  i< >i  B  In  an  ultrasonli 

c  l.'.lliel 

5,  Filiii  the  extract  In  IS  ml  medium  glaaa  fritted  funnels, 

6  Rinse  teal  tube  and  filters  with  two  I.S  ml  allquots  of  benzene  and 
Biter  through  the  fritted  e,iass  runnel 

7.  Collect  the  extract  and  two  rinses  In  .i  10  ml  Kontea  graduated 
itlve  <  oncentratoi 

B  Bvaporate  down  to  i  ml  while  rinsing  the  sides  with  benzene 

9.  Plpet  0.5  ml  into  the  reflon  cupand  evaporate  i"  dryness  In 
uuiii  oven  .ii  40  C  i< >i  :\  hour-, 

10  Weigh  the  Teflon  cup  and  the  weight  gain  la  due  to  the  benzene 
soluble  residue  In  half  the  Sample. 

II.  MEDICAL  SURVEILLANCE  GUIDELINES 

A.  General  The  minimum  requirements  for  the  medical  examination 

for  coke  oven  workers  are  given  tn  paragraph  (j)  of  the  standard.  The 
initial  examination  is  to  be  provided  to  all  coke  oven  workers  who  work 
at  least  30  days  in  the  regulated  area.  The  examination  includes  a 
14"  x  17"  posterior-anterior  chest  x-ray  reading  and  a  ILO/UC  rating 
to  assure  some  standardization  oi  x-ray  reading,  pulmonary  function 
lests  (FVC  and  FEV  1.0).  weight,  urinalysis,  skin  examination,  and  a 
urinary  cytologic  examination.  These  tests  are  needed  to  serve  as  the 
baseline  for  comparing  the  employee's  future  test  results.  Periodic 
exams  Include  all  the  elements  Of  the  initial  exam,  except  that  the 
urine  cytologic  test  Is  to  be  performed  only  on  those  employees  who 
are  45  years  or  older  or  who  have  worked  for  5  or  more  years  in  the 
regulated  area;  periodic  exams,  with  the  exception  of  x-rays,  are  to  be 
performed  semiannually  for  this  group  instead  of  annually:  for  this 
group,  x-rays  will  continue  to  be  given  at  least  annually.  The  exami- 
nation contents  are  minimum  requirements;  additional  tests  such  as 
lateral  and  oblique  x-rays  or  additional  pulmonary  function  tests  may 
be  performed  if  deemed  necessary. 

B.  Pulmonanj  function  tests. 

Pulmonary  function  tests  should  be  performed  in  a  manner  which 
minimizes  subject  and  operator  bias.  There  has  been  shown  to  be 
learning  effects  with  regard  to  the  results  obtained  from  certain  tests, 
such  as  FEV  1.0.  Best  results  can  be  obtained  by  multiple  trials  for 
each  subject.  The  best  of  three  trials  or  the  average  of  the  last  three  of 
five  trials  may  be  used  in  obtaining  reliable  results.  The  type  of  equip- 
ment used  (manufacturer,  model,  etc.)  should  be  recorded  with  the 
results  as  reliability  and  accuracy  varies  and  such  information  may  be 
important  in  the  evaluation  of  test  results.  Care  should  be  exercised 
to  obtain  the  best  possible  testing  equipment. 

|41  FR  46784.  Oct.  22.  1976.  as  amended  at  42  FR  3304.  Jan.  18. 
1977;  45  FR  35283.  May  23.  1980:  50  FR  37353.  37354.  Sept.  13. 
1985:  54  FR  24334.  June  7.  1989:  61  FR  5508.  Feb.  13.  1996:  63  FR 
1290.  Jan.  8.  1998:  63  FR  33468.  June  18.  19981 

§1 926.1 1 44  1 ,2-dibromo-3-chloropropane. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1044  of  this  chapter. 

|61  FR  31434.  June  20.  1996] 

[Section  1910.1044  is  printed  below— CCH.| 

§191 0.1 044  1 ,2-dibromo-3-chloropr  opane. 
1910.1044(a)  Scope  and  application.  (1)  This  section  applies  to  oc- 
cupational exposure  to  1 .2-dibromo-3-chloropropane  (DBCP). 

1910.1044(a)(2)  This  section  does  not  apply  to: 

1910.1044(a)(2)(i)  Exposure  to  DBCP  which  results  solely  from  One 
application  and  use  of  DBCP  as  a  pesticide:  or 

1910.1044(a)(2)(H)  The  storage,  transportation,  distribution  or  sale 
of  DBCP  in  intact  containers  sealed  in  such  a  manner  as  to  prevent 
exposure  to  DBCP  vapors  or  liquid,  except  for  the  requirements  of 
paragraphs  (i).  (n)  arid  (o)  of  this  section. 


1910.1044(b)  Definitions.  Authorised  person  DM  ">    any  Dl  i 
quired  by  hia  duties  tin  regulated  ate. is  and  authorized 

to  do  so  by  liis  employer,  by  this  section,  or  by  the  Act  Authorized 
person  also  includes  any  person  entering  sin  h  areas  as  a  designated 
representative  of  em]  I  fngan  opportunity  to  obser 

posure  monitoring 

DBCP  means  l.2-dibnrnio-3-chloropropane  (  bemical  Abstracts  Ser 

vie  e  Registry  Number  'Hi   \2  H,  and  in.  lodes  all  tonus  ol  DBCP. 

Dtno  ii  "m  leu  is  i  he  Dim  tor.  National  Institute &rOa  u pa i tonal  Safety  and 
Health,  us.  Department  ol  Health  and  Human  Services,  or  designee. 

Emergent  i/  means  airy  04  c  lirreni  t  su<  h  as,  but  not  limited  to  equip- 
ment (allure,  rupture  ol  containers,  or  failure  Ol  control  equipment 
which  may,  Ol  dues,  result  in  an  unexpet  ted  release  ill  DB<  P 

<)sll.\  Area  oilier  means  the  Area  Office  of  the  f)<  i  upallonal  Safety 
and  Health  Administration  havingjurtsdiction  over  the  geographic  area 
where  the  affected  workplace  Is  located. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safely  and  Health.  U.S.  Department  of  Labor,  or  designee. 

1910.1044(c)  Permissible  exposure  limit — (1)  Inhalation.  The  em- 
ployer shall  assure  that  no  employee  is  exposed  to  an  airborne  con- 
,  i  Miration  of  DBCP  in  excess  of  1  part  DBCP  per  billion  parts  of  air 
(ppb)  as  an  8-hour  time-weighted  average. 

1 91 0.1 044(c)(2)  Dermal  and  eye  exposure.  The  employer  shall  assure 
that  no  employee  is  exposed  to  eye  or  skin  contact  with  DBCP. 

1910.1044(d)  Notification  of  use.  Within  ten  (10)  days  following  the 
introduction  of  DBCP  into  the  workplace,  every  employer  who  has  a 
workplace  where  DBCP  is  present,  shall  report  the  following  information 
to  the  nearest  OSHA  Area  Office  for  each  such  workplace: 

1910.1044(d)(1)  The  address  and  location  of  the  workplace: 

1 910.1 044(d)(2)  A  brief  description  of  each  process  or  operation  which 
may  result  in  employee  exposure  to  DBCP: 

1910.1044(d)(3)  The  number  of  employees  engaged  in  each  process 
or  operation  who  may  be  exposed  to  DBCP  and  an  estimate  of  the 
frequency  and  degree  of  exposure  that  occurs:  and 

1910.1044(d)(4)  A  brief  description  of  the  employer's  safety  and  health 
program  as  it  relates  to  limitation  of  employee  exposure  to  DBCP. 

1910.1044(e)  Regulated  areas.  (1)  The  employer  shall  establish, 
within  each  place  of  employment,  regulated  areas  wherever  DBCP 
concentrations  are  in  excess  of  the  permissible  exposure  limit. 

1910.1044(e)(2)  The  employer  shall  limit  access  to  regulated  areas  to 
authorized  persons. 

1910.1044(f)  Exposure  monitoring — (1)  General,  (i)  Determinations 
of  airborne  exposure  levels  shall  be  made  from  air  samples  that 
are  representative  of  each  employee's  exposure  to  DBCP  over  an 
8-hour  period. 

1910.1044(fj(1)(ii)  For  the  purposes  of  this  paragraph,  employee  ex- 
posure is  that  exposure  which  would  occur  if  the  employee  were  not 
using  a  respirator. 

1910.1044(f)(2)  Initial.  Each  employer  who  has  a  place  of  employment 
in  which  DBCP  is  present,  shall  monitor  each  workplace  and  work 
operation  to  accurately  determine  the  airborne  concentrations  of  DBCP 
to  which  employees  may  be  exposed. 

1910.1044(f)(3)  Frequency,  (i)  If  the  monitoring  required  by  this  section 
reveals  employee  exposures  to  be  below  the  permissible  exposure  limit, 
the  employer  shall  repeat  these  measurements  at  least  quarterly. 

1910.1044(f)(3)(ii)  If  the  monitoring  required  by  this  secuon  reveals 
employee  exposures  to  be  in  excess  of  the  permissible  exposure  limit, 
the  employer  shall  repeat  these  measurements  for  each  such  employee 
at  least  monthly.  The  employer  shall  continue  monthly  monitoring 
until  at  least  two  consecutive  measurements,  taken  at  least  seven  (7) 
days  apart,  are  below  the  permissible  exposure  limit.  Thereafter  the 
employer  shall  monitor  at  least  quarterly. 

1910.1044(f)(4)  Additional  Whenever  there  has  been  a  production, 
process,  control,  or  personnel  change  which  may  result  in  any  new 
or  additional  exposure  to  DBCP.  or  whenever  the  employer  has  any 
reason  to  suspect  new  or  additional  exposures  to  DBCP.  the  employer 
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shall  monitor  the  employees  potentially  aiTected  by  such  change  for 
the  purpose  of  redetermining  their  exposure. 

1910.1044(f)(5)  Employee  notification,  (i)  Within  five  (5)  working  days 
after  the  receipt  of  monitoring  results,  the  employer  shall  notify 
each  employee  in  writing  of  the  measurements  which  represent  the 
employee's  exposure. 

1910.1044(f)(5)(ii)  Whenever  the  results  indicate  that  employee 
exposure  exceeds  the  permissible  exposure  limit,  the  employer 
shall  include  in  the  written  notice  a  statement  that  the  permissible 
exposure  limit  was  exceeded  and  a  description  of  the  corrective  ac- 
tion being  taken  to  reduce  exposure  to  or  below  the  permissible 
exposure  limit. 

1910.1044(f)(6)  Accuracy  of  measurement.  The  employer  shall  use  a 
method  of  measurement  which  has  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  plus  or  minus  25  percent  for  concen- 
trations of  DBCP  at  or  above  the  permissible  exposure  limit. 

1910.1044(g)  Methods  of  compliance — (1)  Priority  of  compliance 
metlxods.  The  employer  shall  institute  engineering  and  work  practice 
controls  to  reduce  and  maintain  employee  exposures  to  DBCP  at 
or  below  the  permissible  exposure  limit,  except  to  the  extent  that 
the  employer  establishes  that  such  controls  are  not  feasible.  Where 
feasible  engineering  and  work  practice  controls  are  not  sufficient  to 
reduce  employee  exposures  to  within  the  permissible  exposure  limit, 
the  employer  shall  nonetheless  use  them  to  reduce  exposures  to  the 
lowest  level  achievable  by  these  controls,  and  shall  supplement  them 
by  use  of  respiratory  protection. 

1910.1 044(g)(2)  Compliance  program,  (i)  The  employer  shall  establish 
and  implement  a  written  program  to  reduce  employee  exposures  to 
DBCP  to  or  below  the  permissible  exposure  limit  solely  by  means 
of  engineering  and  work  practice  controls  as  required  by  paragraph 
(g)(1)  of  this  section. 


1910.1044(g)(2)(H)  The  written  program  shall  include  a  detailed 
schedule  for  development  and  implementation  of  the  engineering 
and  work  practice  controls.  These  plans  shall  be  revised  at  least  every 
six  months  to  reflect  the  current  status  of  the  program. 

1910.1044(g)(2)(iii)  Written  plans  for  these  compliance  programs 
shall  be  submitted  upon  request  to  the  Assistant  Secretary  and  the 
Director,  and  shall  be  available  at  the  worksite  for  examination  and 
copying  by  the  Assistant  Secretary,  the  Director,  and  any  affected 
employee  or  designated  representative  of  employees. 

1910.1044(g)(2)(iv)  The  employer  shall  institute  and  maintain 
at  least  the  controls  described  in  his  most  recent  written  com- 
pliance program. 

1910.1044(h)  Respiratory  protection — (1)  General  For  employees 
who  are  required  to  use  respirators  by  this  section,  the  employer 
must  provide  respirators  that  comply  with  the  requirements  of  this 
paragraph.  Respirators  must  be  used  during: 

1 91 0. 1 044(h)(1  )(i)  Periods  necessary  to  install  or  implement  feasible 
engineering  and  work-practice  controls. 

1910.1044(h)(1)(H)  Maintenance  and  repair  activities  for  which  en- 
gineering and  work-practice  controls  are  not  feasible. 

1910.1044(h)(1)(iii)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient  to  reduce  employee 
exposure  to  or  below  the  permissible  exposure  limit. 

1910.1044(h)(1)(iv)  Emergencies. 

1910.1 044(h)(2)  Respirator  program.  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29CFR  1910.134 
(b)  through  (d)  (except  (d)(l)(iii)).  and  (f)  through  (m). 

1910.1044(h)(3)  Respirator  selection.  The  employer  must  select  the 
appropriate  respirator  from  Table  1  of  this  section. 


TABLE  1— RESPIRATORY  PROTECTION  FOR  DBCP 


Airborne  concentration 
of  DBCP  or  condition  of  use 


Respirator  type 


(a)  Less  than  or  equal  to  10  ppb (1)  Any  supplied-air  respirator;  or  (2)  any  self-contained  breathing  apparatus. 

(b)  Less  than  or  equal  to  50  ppb (1)  Any  supplied-air  respirator  with  full  facepiece.  helmet,  or  hood;  or  (2)  any  self-contained 

breathing  apparatus  with  full  facepiece. 

(c)  Less  than  or  equal  to  1.000  ppb (1)  AType  C  supplied-air  respirator  operated  in  pressure-demand  or  other  positive  pressure  or 

continuous  flow  mode. 

(d)  Less  than  or  equal  to  2.000  ppb (1)  AType  C  supplied-air  respirator  with  full  facepiece  operated  in  pressure-demand  or  other 

positive  pressure  mode,  or  with  full  facepiece,  helmet,  or  hood  operated  in  continuous  flow  mode. 

(e)  Greater  than  2.000  ppb  or  entry  ( 1  ]  A  combination  respirator  which  includes  a  Type  C  supplied-air  respirator  with  full  facepiece  operated 
and  escape  from  unknown  concentrations in  pressure-demand  or  other  positive  pressure  or  continuous  flow  mode  and  an  auxiliary  self-contained 

breathing  apparatus  operated  in  pressure-demand  or  positive  pressure  mode;  or  (2)  a  self-contained 
breathing  apparatus  with  full  facepiece  operated  in  pressure-demand  or  other  positive  pressure  mode. 

(f)  Firefighting (1)  A  self-contained  breathing  apparatus  with  full  facepiece  operated  in  pressure-demand  or  other  posi- 

tive pressure  mode. 


1910.1044(1)  Emergency  situations — (1)  Written  plans,  (i)  A  written 
plan  for  emergency  situations  shall  be  developed  for  each  workplace 
in  which  DBCP  is  present. 

1910.1 044(i)(1)(ii)  Appropriate  portions  of  the  plan  shall  be  imple- 
mented in  the  event  of  an  emergency. 

1910.1044(i)(2)  Employees  engaged  in  correcting  emergency  condi- 
tions shall  be  equipped  as  required  in  paragraphs  (h)  and  (j)  of  this 
section  until  the  emergency  is  abated. 

1910.1044(i)(3)  Evacuation.  Employees  not  engaged  in  correcting 
the  emergency  shall  be  removed  and  restricted  from  the  area  and 
normal  operations  in  the  affected  area  shall  not  be  resumed  until 
the  emergency  is  abated. 

1910.1044(i)(4)  Alerting  employees.  Where  there  is  a  possibility  of 
employee  exposure  to  DBCP  due  to  the  occurrence  of  an  emergency, 
a  general  alarm  shall  be  installed  and  maintained  to  promptly  alert 
employees  of  such  occurrences. 


1910.1044(i)(5)  Medical  surveillance.  For  any  employee  exposed  to 
DBCP  in  an  emergency  situation,  the  employer  shall  provide  medical 
surveillance  in  accordance  with  paragraph  (m)(6)  of  this  section. 

1910.1044(i)(6)  Exposure  monitoring,  (i)  Following  an  emergency,  the 
employer  shall  conduct  monitoring  which  complies  with  paragraph 
(f)  of  this  section. 

1910.1044(i)(6)(ii)  In  workplaces  not  normally  subject  to  periodic 
monitoring,  the  employer  may  terminate  monitoring  when  two  con- 
secutive measurements  indicate  exposures  below  the  permissible 
exposure  limit. 

1910.1044(j)  Protective  clothing  and  equipments — (1)  Provision 
and  use.  Where  there  is  any  possibility  of  eye  or  dermal  contact 
with  liquid  or  solid  DBCP.  the  employer  shall  provide,  at  no  cost 
to  the  employee,  and  assure  that  the  employee  wears  impermeable 
protective  clothing  and  equipment  to  protect  the  area  of  the  body 
which  may  come  in  contact  with  DBCP.  Eye  and  face  protection  shall 
meet  the  requirements  of  §1910.133  of  this  part. 
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Subpart  Z— Toxic  and  Hazardous  Substances 


i910.1044(j)(2|  Removal  and  storage.  (0  i  hi  ire  thai 

employees  remove  DBCP  contaminated  wot  i%  i  lothlngonly  In  i  hang) 
roomi  provided  In  accordance  with  paragraph  HI  ( 1 1  ol  iins  s.  <  Hon 
i9io.i044(j)(2)(ii)  rhe  employa  ahaD  assure  thai  employees  promptly  re 

move  an  othlng  and  equipment  which  beo si  contaminated 

with  DBCP  containing  liquids  and  sollda  rhls  clothing  shall  not  b  n 
until  the  DBCP  has  been  removed  from  the  clothing  or  equipment 

i9io.i044(j)(2)(iii)  The  employe!  sh.iii  assure  thai  no  employee  takes 
DBCP  contaminated  protective  devices  and  work  clothing  oul  ol  1 1 ■•- 
change  room,  except  those  employees  authorized  t<>  <ii>  so  fbi  the  pm 
pose  ol  laundering,  malntenani  e,  ol  disposal 

i9io.i044(j)(2)(iv)  DBCP-contamlnated  protective  devices  and  work 
clothing  shall  be  placed  and  stored  In  closed  containers  which  prevent 
dispersion  ol  the  DBCP  outside  the  container, 

i9io.iO440)(2)(v)(.'oiit;iiiHTs(>i  DBCP  contaminated  protective  devic  ea 

Ol  work  clothing  which  arc  to  be  taken  out  of  change  rooms  or  the 
workplace  for  cleaning,  maintenance  or  disposal,  shall  bear  labels  In 
accordance  with  paragraph  [o)(3)  of  this  section, 

1910.1044(j)(3)  Cleaning  and  replacement,  (i)  The  employer  shall  dean, 
launder,  repair,  or  replace  protective  clothing  and  equipment  required 
by  this  paragraph  to  maintain  their  effectiveness.  The  employer  shall 
dean  protective  dothlng  and  equipment  at  least  daily  to  each 
affected  employee. 

1 91 0.1044(j)(3)(ii)  The  employer  shall  inform  any  person  who  launders 
or  clean  DBCP-contaminated  protective  clothing  or  equipment  of  the 
potentially  harmful  effects  of  exposure  to  DBCP. 

1910.1044(j)(3)(iii)  The  employer  shall  prohibit  the  removal  of  DBCP 
from  protective  clothing  and  equipment  by  blowing  or  shaking. 

1910.1044(k)  Housekeeping — (1)  Surfaces,  (i)  All  workplace  surfaces 
shall  be  maintained  free  of  visible  accumulations  of  DBCP. 

1910. 1044(k)(1)(ii)  Dry  sweeping  and  the  use  of  compressed  air  for  the 
cleaning  of  floors  and  other  surfaces  is  prohibited  where  DBCP  dusts 
or  liquids  are  present. 

1910.1044(k)(1)(iii)  Where  vacuuming  methods  are  selected  to  clean 
floors  and  other  surfaces,  either  portable  units  or  a  permanent  system 
may  be  used. 

1910.1044(k)(1)(iii)(aJ  If  a  portable  unit  is  selected,  the  exhaust  shall 
be  attached  to  the  general  workplace  exhaust  ventilation  system  or 
collected  within  the  vacuum  unit,  equipped  with  high  efficiency  filters 
or  other  appropriate  means  of  contaminant  removal,  so  that  DBCP  is 
not  reintroduced  into  the  workplace  air:  and 

1910.1044(k)(1)(iii)(bJ  Portable  vacuum  units  used  to  collect  DBCP 
may  not  be  used  for  other  cleaning  purposes  and  shall  be  labeled  as 
prescribed  by  paragraph  (o)(3)  of  this  section. 

1 91 0. 1 044(k)(1  )(iv)  Cleaning  of  floors  and  other  surfaces  contaminated 
with  DBCP-containing  dusts  shall  not  be  performed  by  washing  down 
with  a  hose,  unless  a  fine  spray  has  first  been  laid  down. 

1910.1044(k)(2)  Liquids.  Where  DBCP  is  present  in  a  liquid  form,  or 
as  a  resultant  vapor,  all  containers  or  vessels  containing  DBCP  shall 
be  enclosed  to  the  maximum  extent  feasible  and  tightly  covered  when 
not  in  use. 

1910.1044(k)(3)  Waste  disposal  DBCP  waste  scrap,  debris,  containers 
or  equipment,  shall  be  disposed  of  in  sealed  bags  or  other  closed  con- 
tainers which  prevent  dispersion  of  DBCP  outside  the  container. 

1910.1044(1)  Hygiene  facilities  and  practices — (1)  Change  rooms. 
The  employer  shall  provide  clean  change  rooms  equipped  with  storage 
facilities  for  street  clothes  and  separate  storage  facilities  for  protective 
clothing  and  equipment  whenever  employees  are  required  to  wear 
protective  clothing  and  equipment  in  accordance  with  paragraphs  (h) 
and  (j)  of  this  section. 

1910.1044(l)(2)  Showers,  (i)  The  employer  shall  assure  that  employees 
working  in  the  regulated  area  shower  at  the  end  of  the  work  shift. 

1910.1044(l)(2)(ii)  The  employer  shall  assure  that  employees  whose 
skin  becomes  contaminated  with  DBCP-containing  liquids  or  solids 
immediately  wash  or  shower  to  remove  any  DBCP  from  the  skin. 

1910.1044(l)(2)(iii)  The  employer  shall  provide  shower  facilities  in  ac- 
cordance with  29  CFR  1910.141(d)(3). 


1910.1044(I)(3)  Lunchrooms,  rhe  employe!  thai]  provide  lum  broom 
facilities  which  have  .i  temperature  controlled,  positive  pressure, 
filtered  all  supply,  .  >  t  >'  t  which  an   readlrj  accessible  to  empl 
winking  in  regulated  areas, 

1910.1044(I)(4)  LaoatorteM.  (0  The  employe]  ■ball  assure  thai  em 
ployees  working  In  the  regulated  area  remove  protei  tlve  i  lothli 
wash  their  hands  and  fat  e  prloi  to  eating, 

i9io.iO44(0(4)(ii)  Tiii-  employer  shall  provide  a  auffii  lent  number  of 
lavatory  facilities  which  comply  with  29  CFR  1910.141(d)(1)  and  (2). 

1910.1044(0(5)  Prohibition  oj  activities  In  regulated  areas.  The  em- 
player  shall  assure  that,  In  regulal  igrs  are 

not  present  or  consumed,  smoking  products  and  implements  are  not 
present  or  used,  and  cosmetics  are  nol  present  or  applied. 

1910.1044(m)  Medical  surveillance — (1)  General,  (i)  The  employer 
shall  make  available  a  medical  surveillance  program  for  employees 
who  work  in  i  as  and  employees  who  are  subjected  to 

DBCP  exposures  In  an  emergency  situation. 

1910.1044(m)(1)(ii)  All  medical  examinations  and  procedures  shall 
be  performed  by  or  under  the  supervision  of  a  licensed  physician, 
and  shall  be  provided  without  cost  to  the  employee. 

1910.1044(m)(2)  Frequency  and  content.  At  the  time  of  initial  as- 
signment, and  annually  thereafter,  the  employer  shall  provide  a 
medical  examination  for  employees  who  work  In  regulated  areas, 
which  includes  at  least  the  following: 

1910.1044(m)(2)(i)  A  medical  and  occupational  history  including 
reproductive  history. 

1910.1044(m)(2)(ii)  A  physical  examination,  including  examination 
of  the  genito-urinary  tract,  testicle  size  and  body  habitus,  including 
a  determination  of  sperm  count. 

1910.1044(m)(2)(iii)  A  serum  specimen  shall  be  obtained  and  the 
following  determinations  made  by  radioimmunoassay  techniques 
utilizing  National  Institutes  of  Health  (NIH)  specific  antigen  or  one 
of  equivalent  sensitivity: 

1910.1044(m)(2)(iii)i'a;  Serum  follicle  stimulating  hormone  (FSH): 

1910.1044(m)(2)(iii)fb;  Serum  luteinizing  hormone  (LH):  and 

1910.1044(m)(2)(iii)fcJ  Serum  total  estrogen  (females). 

1910.1044(m)(2)(iv)  Any  other  tests  deemed  appropriate  by  the  ex- 
amining physician. 

1910.1044(m)(3)  Additional  examinations.  If  the  employee  for  any 
reason  develops  signs  or  symptoms  commonly  associated  with  ex- 
posure to  DBCP.  the  employer  shall  provide  the  employee  with  a 
medical  examination  which  shall  Include  those  elements  considered 
appropriate  by  the  examining  physician. 

1910.1044(m)(4)  Information  provided  to  the  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

1910.1044(m)(4)(i)  A  copy  of  this  regulation  and  its  appendices: 

1 91 0.1044(m)(4)(ii)  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure; 

1910.1044(m)(4)(iii)  The  level  of  DBCP  to  which  the  employee  is 
exposed:  and 

1910.1044(m)(4)(iv)  A  description  of  any  personal  protective  equip- 
ment used  or  to  be  used. 

1910.1044(m)(5)  Physician's  written  opinion,  (i)  For  each  exami- 
nation under  this  section,  the  employer  shall  obtain  and  provide 
the  employee  with  a  written  opinion  from  the  examining  physician 
which  shall  include: 

1910.1044(m)(5)(i)(aJ  The  results  of  the  medical  tests  performed; 

1910.1044(m)(5)(i)fb)  The  physician's  opinion  as  to  whether  the 
employee  has  any  detected  medical  condition  which  would  place  the 
employee  at  an  increased  risk  of  material  impairment  of  health  from 
exposure  to  DBCP;  and 

1910.1044(m)(5)(i)fcJ  Any  recommended  limitations  upon  the  em- 
ployee's exposure  to  DBCP  or  upon  the  use  of  protective  clothing  and 
equipment  such  as  respirators. 
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1910.1044(m)(5)(ii)  The  employer  shall  instruct  the  physician  not  to 
reveal  in  the  written  opinion  specific  findings  or  diagnoses  unrelated 
to  occupational  exposure. 

1910.1044(m)(6)  Emergency  situations.  If  the  employee  is  exposed  to 
DBCP  in  an  emergency  situation,  the  employer  shall  provide  the  em- 
ployee with  a  sperm  count  test  as  soon  as  practicable,  or.  if  the  employee 
has  been  vasectionized  or  is  unable  to  produce  a  semen  specimen,  the 
hormone  tests  contained  in  paragraph  (m)(2)(iii)  of  this  section.  The 
employer  shall  provide  these  same  tests  three  months  later. 

1910.1044(n)  Employee  information  and  training — (1)  Training 
program,  (i)  The  employer  shall  institute  a  training  program  for  all 
employees  who  may  be  exposed  to  DBCP  and  shall  assure  their  partici- 
pation in  such  training  program. 

1910.1044(n)(1){ii)  The  employer  shall  assure  that  each  employee  is 
informed  of  the  following: 

1910.1044(n)(1)(ii)(a;The  information  contained  in  Appendix  A: 

1910.1044(nH1)(ii)M  The  quantity,  location,  manner  of  use.  release  or 
storage  of  DBCP  and  the  specific  nature  of  operations  which  could  result 
in  exposure  to  DBCP  as  well  as  any  necessary  protective  steps: 

1910.1044(n)(1)(ii)(cJ  The  purpose,  proper  use.  and  limitations 
of  respirators; 

1 91 0.1044(n)(1)(ii)(dj  The  purpose  and  description  of  the  medical  sur- 
veillance program  required  by  paragraph  (m)  of  this  section;  and 

1910.1044(n)(1)(ii)(e^  A  review  of  this  standard,  including  ap- 
pendices. 

1910.1044(n)(2)  Access  to  training  materials,  (i)  The  employer  shall 
make  a  copy  of  this  standard  and  its  appendices  readily  available  to 
all  affected  employees. 

1910.1044(n)(2)(ii)The  employer  shall  provide,  upon  request,  all  mate- 
rials relating  to  the  employee  information  and  training  program  to  the 
Assistant  Secretary  and  the  Director. 

1910.1044(0)  Signs  and  labels — (1)  General,  (i)  The  employer  may  use 
labels  or  signs  required  by  other  statutes,  regulations,  or  ordinances 
in  addition  to  or  in  combination  with,  signs  and  labels  required  by 
this  paragraph. 

1910.1044(oM1)(ii)  The  employer  shall  assure  that  no  statement  ap- 
pears on  or  near  any  sign  or  label  required  by  this  paragraph  which 
contradicts  or  detracts  from  the  required  sign  or  label. 

1910.1044(o)(2)  Signs,  (i)  The  employer  shall  post  signs  to  clearly  in- 
dicate all  regulated  areas.  These  signs  shall  bear  the  legend: 

DANGER 

1 . 2-Dibromo-3-chloropropane 

(Insert  appropriate  trade  or  common  names) 

CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

RESPIRATOR  REQUIRED 

1910.1044(o)(3)  Labels,  (i)  The  employer  shall  assure  that  precau- 
tionary labels  are  affixed  to  all  containers  of  DBCP  and  of  products 
containing  DBCP  in  the  workplace,  and  that  the  labels  remain  affixed 
when  the  DBCP  or  products  containing  DBCP  are  sold,  distributed, 
or  otherwise  leave  the  employer's  workplace.  Where  DBCP  or  prod- 
ucts containing  DBCP  are  sold,  distributed  or  otherwise  leave  the 
employer's  workplace  bearing  appropriate  labels  required  by  EPA 
under  the  regulations  in  40  CFR  Part  162.  the  labels  required  by 
this  paragraph  need  not  be  affixed. 

1 91 0. 1 044(o)(3)(ii)  The  employer  shall  assure  that  the  precautionary 
labels  required  by  this  paragraph  are  readily  visible  and  legible.  The 
labels  shall  bear  the  following  legend: 

DANGER 

l,2-Dibromo-3-chloropropane 

CANCER  HAZARD 

1910.1044(p)  Recordkeeping — (1)  Exposure  monitoring,  (i)  The 
employer  shall  establish  and  maintain  an  accurate  record  of  all 
monitoring  required  by  paragraph  (f)  of  this  section. 


1910.1044(p)(1)(ii)  This  record  shall  include: 

1910.1044(p)(1)(ii)(a)  The  dates,  number,  duration  and  results  of 
each  of  the  samples  taken,  including  a  description  of  the  sampling 
procedure  used  to  determine  representative  employee  exposure: 

1910.1044(p)(1)(ii)fbJ  A  description  of  the  sampling  and  analytical 
methods  used: 

1910.1044(p)(1)(ii)(c,l  Type  of  respiratory  protective  devices  worn, 
if  any:  and 

1910.1044(p)(1)(iiHd)  Name,  social  security  number,  and  job  classi- 
fication of  the  employee  monitored  and  of  all  other  employees  whose 
exposure  the  measurement  is  intended  to  represent. 

1910.1044(p)(1)(iii)  The  employer  shall  maintain  this  record  for  at 
least  40  years  or  the  duration  of  employment  plus  20  years,  which- 
ever is  longer. 

1910.1 044(p)(2)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  required  by  paragraph  (m)  of  this  section. 

1910.1044(p)(2)(ii)This  record  shall  include: 

1910.1044(p)(2)(ii)(aj  The  name  and  social  security  number  of  the 
employee: 

1 91 0.1044(p)(2)(ii)('b)  A  copy  of  the  physician's  written  opinion; 

1910.1044(p)(2)(ii)fc)  Any  employee  medical  complaints  related  to 
exposure  to  DBCP: 

1910.1044(p)(2)(ii)(d)  A  copy  of  the  information  provided  the  phy- 
sician as  required  by  paragraphs  (m)(4)(ii)  through  (m)(4)(iv)  of  this 
section:  and 

1910.1044(p)(2)(ii)(e)  A  copy  of  the  employee's  medical  and  work 
history. 

1910.1044(p)(2)(iii)  The  employer  shall  maintain  this  record  for  at 
least  40  years  or  the  duration  of  employment  plus  20  years,  which- 
ever is  longer. 

1910.1044(p)(3)  Availability,  (i)  The  employer  shall  assure  that  all 
records  required  to  be  maintained  by  this  section  be  made  available 
upon  request  to  the  Assistant  Secretary  and  the  Director  for  exami- 
nation and  copying. 

1910.1044(p)(3)(ii)  Employee  exposure  monitoring  records  and  em- 
ployee medical  records  required  by  this  paragraph  shall  be  provided 
upon  request  to  employees,  designated  representatives,  and  the  As- 
sistant Secretary  in  accordance  with  29  CFR  1910.20(a)  through  (e) 
and  (g)  through  (i). 

1 910.1 044(p)(4)  Transfer  of  records,  (i)  If  the  employer  ceases  to  do 
business,  the  successor  employer  shall  receive  and  retain  all  records 
required  to  be  maintained  by  paragraph  (p)  of  this  section  for  the 
prescribed  period. 

1 91 0.1044(p)(4)(ii)  If  the  employer  ceases  to  do  business  and  there 
is  no  successor  employer  to  receive  and  retain  the  records  for  the 
prescribed  period,  the  employer  shall  transmit  these  records  by  mail 
to  the  Director. 

1 0. 1 044(p)(4)(iii)  At  the  expiration  of  the  retention  period  for  the  re- 
cords required  to  be  maintained  under  paragraph  (p)  of  this  section. 
the  employer  shall  transmit  these  records  by  mail  to  the  Director. 

1910.1044(p)(4)(iv)  The  employer  shall  also  comply  with  any  ad- 
ditional requirements  involving  transfer  of  records  set  forth  in  29 
CFR  1910.20(h). 

1910.1044(q)  Observation  of  monitoring — (1)  Employee  obser- 
vation. The  employer  shall  provide  affected  employees,  or  their  desig- 
nated representatives,  with  an  opportunity  to  observe  any  monitoring 
of  employee  exposure  to  DBCP  required  by  this  section. 

1910.1 044(q)(2)  Observation  procedures,  (i)  Whenever  observation  of 
the  measuring  or  monitoring  of  employee  exposure  to  DBCP  requires 
entry  into  an  area  where  the  use  of  protective  clothing  or  equipment 
is  required,  the  employer  shall  provide  the  observer  with  personal 
protective  clothing  or  equipment  required  to  be  worn  by  employees 
working  in  the  area,  assure  the  use  of  such  clothing  and  equipment, 
and  require  the  observer  to  comply  with  all  other  applicable  safety 
and  health  procedures. 
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I0i0.i044(q)(2)(ii)  Without  Interfering  with  the  iltoring  m  met 

tun  in.  hall  be  entitled  to 

i9io.i044(q)(2)(ll)fa)  Receive  an  explanation  ol  the  meaauremenl 
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1910.1044(1-)  Appendices.  The  Information  contained  in  the  appen 
dices  la  not  Intended,  by  Itself,  to  create  any  additional  obligations  not 
otherwise  Imposed  u  to  detrai  i  from  anj  existing  obligation. 

APPENDIX  A  TO  §1910.1044— 

SUBSTANCE  SAFETY  DATA  SHEET  FOR  DBCP 

I.  SUBSTANCE  IDENTIFICATION 

A.  Synonyms  and  trades  names:  DBCP;  Dlbroinochloroprn). ane 
Fumazone  (Dow Chemical  Companj  IMi:  Nemafume;  Nemagon  (Shell 
Chemical  Co.  ''"I:  Nemaset;  BBC  12:  and  OS  1879. 

B.  Permissible  exposure: 

1.  Airborne.  1  pari  I1  i  billion  parts  of  air  ( 1  ppb):  lime- 
weighted  average  (TWA)  for  an  8-hour  workday. 

2.  Dermal.  Eye  contact  and  skin  contact  with  DBCP  are  prohibited. 

C.  Appearance  and  odor:  Technical  grade  DBCP  is  a  dense  yellow  or 
amber  liquid  with  a  pungent  odor.  It  may  also  appear  in  granular  form, 
or  blended  in  varying  concentrations  with  other  liquids. 

D.  Uses:  DBCP  is  used  to  control  nematodes,  very  small  wormlike 
plant  parasites,  on  crops  including  cotton,  soybeans,  fruits,  nuts, 
vegetables  and  ornamentals. 

II.  HEALTH  HAZARD  DATA 

A.  Routes  of  entry:  Employees  may  be  exposed: 

1.  Through  inhalation  (breathing): 

2.  Through  ingestion  (swallowing); 

3.  Skin  contact:  and 

4.  Eye  contact. 

B.  Effects  of  exposure: 

1.  Acute  exposure.  DBCP  may  cause  drowsiness,  irritation  of  the  eyes, 
nose,  throat  and  skin,  nausea  and  vomiting.  In  addition,  overexposure 
may  cause  damage  to  the  lungs,  liver  or  kidneys. 

2.  Chronic  exposure.  Prolonged  or  repeated  exposure  to  DBCP  has  been 
shown  to  cause  sterility  in  humans.  It  also  has  been  shown  to  produce 
cancer  and  sterility  in  laboratory  animals  and  has  been  determined  to 
constitute  an  increased  risk  of  cancer  in  man. 

3.  Reporting  Signs  and  Symptoms.  If  you  develop  any  of  the  above 
signs  or  symptoms  that  you  think  are  caused  by  exposure  to  DBCP. 
you  should  inform  your  employer. 

III.  EMERGENCY  FIRST  AID  PROCEDURES 

A.  Eye  exposure.  If  DBCP  liquid  or  dust  containing  DBCP  gets  into  your 
eyes,  wash  your  eyes  immediately  with  large  amounts  of  water,  lifting  the 
lower  and  upper  lids  occasionally.  Get  medical  attention  immediately. 
Contact  lenses  should  not  be  worn  when  working  with  DBCP. 

B.  Sfcin  e.vposure.  If  DBCP  liquids  or  dusts  containing  DBCP  get  on 
your  skin,  immediately  wash  using  soap  or  mild  detergent  and  water. 
If  DBCP  liquids  or  dusts  containing  DBCP  penetrate  through  your 
clothing,  remove  the  clothing  immediately  and  wash.  If  irritation  is 
present  after  washing  get  medical  attention. 

C.  Breathing.  If  you  or  any  person  breathe  in  large  amounts  of 
DBCP.  move  the  exposed  person  to  fresh  air  at  once.  If  breathing  has 
stopped,  perform  artificial  respiration.  Do  not  use  mouth-to-mouth. 
Keep  the  affected  person  warm  and  at  rest.  Get  medical  attention 
as  soon  as  possible. 

D.  Smallou'ing.  When  DBCP  has  been  swallowed  and  the  person  is 
conscious,  give  the  person  large  amounts  of  water  immediately.  After 
the  water  has  been  swallowed,  try  to  get  the  person  to  vomit  by  hav- 
ing him  touch  the  back  of  his  throat  with  his  finger.  Do  not  make  an 
unconscious  person  vomit.  Get  medical  attention  immediately. 
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IV.  RESPIRATORS  AND  PROTECTIVE  CLOTHING 
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Situations  where  its  use  is  required.  DBCP  does  not  have  a  detectable 

cepl  at  1.000  times  01  more  above  the  [jermlsslble  exposure 
limit.  M  you  can  smell  DBCP  while  wearing  a  respirator,  the  respirator 
is  not  working  correctly;  go  Immediately  to  lush  air.  If  you  experience 
difficulty  breathing  while  wearing  a  respirator,  tell  your  employer. 

II  Protective  clothing.  When  working  with  DBCP  you  must  wear  for 
your  protection  impermeable  work  clothing  provided  by  your  employer. 
(Standard  rubber  and  neoprene  protective  clothing  do  not  offer  ade- 
quate protection). 

DBCP  must  never  be  allowed  to  remain  on  the  skin.  Clothing  and  shoes 
must  not  be  allowed  to  become  contaminated  with  DBCP.  and  if  they 
do.  they  must  be  promptly  removed  and  not  worn  again  until  completely 
free  of  DBCP.  Turn  in  impermeable  clothing  that  has  developed  leaks 
for  repair  or  replacement. 

C.  Eye  protection.  You  must  wear  splash-proof  safety  goggles  where 
there  is  any  possibility  of  DBCP  liquid  or  dust  contacting  your  eyes. 

V.  PRECAUTIONS  FOR  SAFE  USE, 
HANDLING,  AND  STORAGE 

A.  DBCP  must  be  stored  in  tightly  closed  containers  in  a  cool,  well- 
ventilated  area. 

B.  If  your  work  clothing  may  have  become  contaminated  with  DBCP. 
or  liquids  or  dusts  containing  DBCP.  you  must  change  into  uncon- 
taminated  clothing  before  leaving  the  work  premises. 

C.  You  must  promptly  remove  any  protective  clothing  that  becomes 
contaminated  with  DBCP.  This  clothing  must  not  be  rewom  until  the 
DBCP  is  removed  from  the  clothing. 

D.  If  your  skin  becomes  contaminated  with  DBCP.  you  must  imme- 
diately and  thoroughly  wash  or  shower  with  soap  or  mild  detergent 
and  water  to  remove  any  DBCP  from  your  skin. 

E.  You  must  not  keep  food,  beverages,  cosmetics,  or  smoking  mate- 
rials, nor  eat  or  smoke,  in  regulated  areas. 

F.  If  you  work  in  a  regulated  area,  you  must  wash  your  hands  thor- 
oughly with  soap  or  mild  detergent  and  water,  before  eating,  smoking 
or  using  toilet  facilities. 

G.  If  you  work  in  a  regulated  area,  you  must  remove  any  protective 
equipment  or  clothing  before  leaving  the  regulated  area. 

H.  Ask  your  supervisor  where  DBCP  is  used  in  your  work  area  and  for 
any  additional  safety  and  health  rules. 

VI.  ACCESS  TO  INFORMATION 

A.  Each  year,  your  employer  is  required  to  inform  you  of  the  information 
contained  in  this  Substance  Safety  Data  Sheet  for  DBCP.  In  addition, 
your  employer  must  instruct  you  in  the  safe  use  of  DBCP.  emergency 
procedures,  and  the  correct  use  of  protective  equipment. 

B.  Your  employer  is  required  to  determine  whether  you  are  being  exposed 
to  DBCP.  You  or  your  representative  have  the  right  to  observe  employee 
exposure  measurements  and  to  record  the  result  obtained.  Your  em- 
ployer is  required  to  inform  you  of  your  exposure.  If  your  employer 
determines  that  you  are  being  overexposed,  he  is  required  to  inform  you 
of  the  actions  which  are  being  taken  to  reduce  your  exposure. 

C.  Your  employer  is  required  to  keep  records  of  your  exposure  and 
medical  examinations.  Your  employer  is  required  to  keep  exposure  and 
medical  data  for  at  least  40  years  or  the  duration  of  your  employment 
plus  20  years,  whichever  is  longer. 

D.  Your  employer  is  required  to  release  exposure  and  medical  records 
to  you.  your  physician,  or  other  individual  designated  by  you  upon 
your  written  request. 
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APPENDIX  B  TO  §1910.1044—  SUBSTANCE 
TECHNICAL  GUIDELINES  FOR  DBCP 

I.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  Identification 

1.  Synonyms:  1.2-dibromo-3-ehloropropane:  DBCP.  Fumazone: 
Nemafume:  Nemagon:  Nemaset:  BBC  12:  OS  1879.  DBCP  is  also 
included  in  agricultural  pesticides  and  fumigants  which  include 
the  phrase  "Nema — "  in  their  name. 

2.  Formula:  C3H5Br2  CI. 

3.  Molecular  Weight:  236. 

B.  Physical  Data: 

1.  Boiling  point  (760  mm  HG):  195  °C  (383  °F) 

2.  Specific  gravity  (water=l):  2.093. 

3.  Vapor  density  (air=  1  at  boiling  point  of  DBCP):  Data  not  available. 

4.  Melting  point:  6    C  (43  °F). 

5.  Vapor  pressure  at  20  °C  (68  ^F):  0.8  mm  Hg 

6.  Solubility  in  water:  1000  ppm. 

7.  Evaporation  rate  (Butyl  Acetate=l):  very  much  less  than  1. 

8.  Appearance  and  odor:  Dense  yellow  or  amber  liquid  with  a 
pungent  odor  at  high  concentrations.  Any  detectable  odor  of  DBCP 
indicates  overexposure. 

II.  FIRE  EXPLOSION  AND 
REACTIVITY  HAZARD  DATA 

A.  Fire 

1.  Flash  point:  170  °F  (77  "C| 

2.  Autoignition  temperature:  Data  not  available. 

3.  Flammable  limits  in  air.  percent  by  volume:  Data  not  available. 

4.  Extinguishing  media:  Carbon  dioxide,  dry  chemical. 

5.  Special  fire-fighting  procedures:  Do  not  use  a  solid  stream  of 
water  since  a  stream  will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards:  None  known. 

7.  For  purposes  of  complying  with  the  requirements  of  §  1 9 1 0. 1 06. 
liquid  DBCP  is  classified  as  a  Class  III  A  combustible  liquid. 

8.  For  the  purpose  of  complying  with  §1910.309.  the  classification 
of  hazardous  locations  as  described  in  article  500  of  the  National 
Electrical  Code  for  DBCP  shall  be  Class  I.  Group  D. 

9.  For  the  purpose  of  compliance  with  §1910.157.  DBCP  is  clas- 
sified as  a  Class  B  fire  hazard. 

10.  For  the  purpose  of  compliance  with  §1910. 178.  locations  clas- 
sified as  hazardous  locations  due  to  the  presence  of  DBCP  shall 
be  Class  I.  Group  D. 

11.  Sources  of  ignition  are  prohibited  where  DBCP  presents  a  fire 
or  explosion  hazard. 

B.  Reactivity 

1.  Conditions  contributing  to  instability:  None  known. 

2.  Incompatibilities:  Reacts  with  chemically  active  metals,  such 
as  aluminum,  magnesium  and  tin  alloys. 

3.  Hazardous  decomposition  products:  Toxic  gases  and  vapors 
(such  as  HBr.  HC1  and  carbon  monoxide)  may  be  released  in  a 
fire  involving  DBCP. 

4.  Special  precautions:  DBCP  will  attack  some  rubber  materials 
and  coatings. 

III.  SPILL,  LEAK  AND  DISPOSAL  PROCEDURES 
A.  If  DBCP  is  spilled  or  leaked,  the  following  steps  should  be  taken: 

1 .  The  area  should  be  evacuated  at  once  and  re-entered  only  after 
thorough  ventilation. 

2.  Ventilate  area  of  spill  or  leak. 


3.  If  in  liquid  form,  collect  for  reclamation  or  absorb  in  paper, 
vermiculite.  dry  sand,  earth  or  similar  material. 

4.  If  in  solid  form,  collect  spilled  material  in  the  most  convenient  and 
safe  manner  for  reclamation  or  for  disposal. 

B.  Persons  not  wearing  protective  equipment  must  be  restricted  from 
areas  of  spills  or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

1.  For  small  quantities  of  liquid  DBCP.  absorb  on  paper  towels. 
remove  to  a  safe  place  (such  as  a  fume  hood)  and  bum  the  paper. 
Large  quantities  can  be  reclaimed  or  collected  and  atomized  in  a 
suitable  combustion  chamber  equipped  with  an  appropriate  effluent 
gas  cleaning  device.  If  liquid  DBCP  is  absorbed  in  vermiculite.  dry 
sand,  earth  or  similar  material  and  placed  in  sealed  containers  it 
may  be  disposed  of  in  a  State-approved  sanitary  landfill. 

2.  If  in  solid  form,  for  small  quantities,  place  on  paper  towels,  remove 
to  a  safe  place  (such  as  a  fume  hood)  and  bum.  Large  quantities 
may  be  reclaimed.  However,  if  this  is  not  practical,  dissolve  in  a 
flammable  solvent  (such  as  alcohol)  and  atomize  in  a  suitable  com- 
bustion chamber  equipped  with  an  appropriate  effluent  gas  cleaning 
device.  DBCP  in  solid  form  may  also  be  disposed  in  a  state-approved 
sanitary  landfill. 

IV.  MONITORING  AND 
MEASUREMENT  PROCEDURES 

A.  Exposure  above  the  permissible  exposure  limit. 

1.  Eight  Hour  Exposure  Evaluation:  Measurements  taken  for  the 
purpose  of  determining  employee  exposure  under  this  section  are 
best  taken  so  that  the  average  8-hour  exposure  may  be  determined 
from  a  single  8-hour  sample  or  two  (2)  4-hour  samples.  Air  samples 
should  be  taken  in  the  employee's  breathing  zone  (air  that  would 
most  nearly  represent  that  inhaled  by  the  employee). 

2.  Monitoring  Techniques:  The  sampling  and  analysis  under  this 
section  may  be  performed  by  collecting  the  DBCP  vapor  on  petro- 
leum based  charcoal  absorption  tubes  with  subsequent  chemical 
analyses.  The  method  of  measurement  chosen  should  determine  the 
concentration  of  airborne  DBCP  at  the  permissible  exposure  limit 
to  an  accuracy  of  plus  or  minus  25  percent.  If  charcoal  tubes  are 
used,  a  total  volume  of  10  liters  should  be  collected  at  a  flow  rate  of 
50  cc.  per  minute  for  each  tube.  Analyze  the  resultant  samples  as 
you  would  samples  of  halogenated  solvent. 

B.  Since  many  of  the  duties  relating  to  employee  protection  are 
dependent  on  the  results  of  monitoring  and  measuring  procedures, 
employers  should  assure  that  the  evaluation  of  employee  exposures 
is  performed  by  a  competent  industrial  hygienist  or  other  technically 
qualified  person. 

V.  PROTECTIVE  CLOTHING 
Employees  should  be  required  to  wear  appropriate  protective  cloth- 
ing to  prevent  any  possibility  of  skin  contact  with  DBCP.  Because 
DBCP  is  absorbed  through  the  skin,  it  is  important  to  prevent  skin 
contact  with  both  liquid  and  solid  forms  of  DBCP.  Protective  cloth- 
ing should  include  impermeable  coveralls  or  similar  full-body  work 
clothing,  gloves,  headcoverings.  and  workshoes  or  shoe  coverings. 
Standard  rubber  and  neoprene  gloves  do  not  offer  adequate  protec- 
tion and  should  not  be  relied  upon  to  keep  DBCP  off  the  skin.  DBCP 
should  never  be  allowed  to  remain  on  the  skin.  Clothing  and  shoes 
should  not  be  allowed  to  become  contaminated  with  the  material, 
and  if  they  do.  they  should  be  promptly  removed  and  not  worn  again 
until  completely  free  of  the  material.  Any  protective  clothing  which 
has  developed  leaks  or  is  otherwise  found  to  be  defective  should  be 
repaired  or  replaced.  Employees  should  also  be  required  to  wear 
splash-proof  safety  goggles  where  there  is  any  possibility  of  DBCP 
contacting  the  eyes. 

VI.  HOUSEKEEPING  AND  HYGIENE  FACILITIES 

1.  The  workplace  must  be  kept  clean,  orderly  and  in  a  sanitary 
condition: 

2.  Dry  sweeping  and  the  use  of  compressed  air  is  unsafe  for  the 
cleaning  of  floors  and  other  surfaces  where  DBCP  dust  or  liquids 
are  found.  To  minimize  the  contamination  of  air  with  dust,  vacu- 
uming with  either  portable  or  permanent  systems  must  be  used.  If  a 
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portable  unll  Is  •elected,  the  exhaust  mual  be  attached  to  the  genera] 

lace  exhaust  ventilation  system,  or  collected  within  the  vacuum 

nun  equipped  with  high  effli  lency  iiiteis  01  othei  appropriate  means 

1 1  ii.ii  11 v.ii  and  not  used  for  otho  purposes  i  nits  used 

to  collet  i  dh<  IP  musl  be  labeled 

3  Adequate  washing  facilities  with  hoi  and  cold  water  musl  be  pro 
vlded,  and  maintained  In  a  sanitary  condition  Suitable  cleansing 
.incuts  should  .iisd  be  provided  to  assure  the  effective  removal  ol 
Din  r  iioni  the  akin. 

4.  Change  oi  dressing  rooms  with  Individual  clothes  storage  facilities 
musl  be  provided  to  prevent  the  (iini.imiii.ninn  ol  streel  clothes  with 
dbcp.  Because  of  the  hazardous  nature  of  dbcp.  contaminated 
protective  clothing  musl  be  stored  in  dosed  containers  lor  cleaning 
losal. 

VII.  MISCELLANEOUS  PRECAUTIONS 
A.  Store  DBCP  in  tightly  dosed  containers  In  a  cooL  well  ventilated  area. 

lit  se  of  supplied  air  suits  or  other  Impervious  clothing  [such  as  acid 
suiisi  may  be  necessary  to  prevail  skin  contact  with  DBCP.  Sup- 
plied air  sniis  should  In-  selected,  used,  and  maintained  under  the 
supervision  of  persons  knowledgeable  In  the  limitations  and  potential 
life  endangering  characteristics  of  supplied-air  suits. 

C.  The  use  of  air-conditioned  suits  may  be  necessary  in  warmer 
climates. 

D.  Advise  employees  of  all  areas  and  operations  where  exposure  to 
DBCP  could  omir. 

VIII.  COMMON  OPERATIONS 
Common  operations  in  which  exposure  to  DBCP  is  likely  to  occur 
are:  during  Its  production;  and  during  its  formulation  into  pesticides 
and  fumigants. 

APPENDIX  C  TO  §1910.1044— MEDICAL 
SURVEILLANCE  GUIDELINES  FOR  DBCP 

I.  ROUTE  OF  ENTRY 
Inhalation:  skin  absorption 

II.  TOXICOLOGY 
Recent  data  collected  on  workers  involved  in  the  manufacture  and 
formulation  of  DBCP  has  shown  that  DBCP  can  cause  sterility  at  very 
low  levels  of  exposure.  This  finding  is  supported  by  studies  showing 
that  DBCP  causes  sterility  in  animals.  Chronic  exposure  to  DBCP  re- 
sulted in  pronounced  necrotic  action  on  the  parenchymatous  organs 
(i.e..  liver,  kidney,  spleen)  and  on  the  testicles  of  rats  at  concentrations 
as  low  as  5  ppm.  Rats  that  were  chronically  exposed  to  DBCP  also 
showed  changes  in  the  composition  of  the  blood,  showing  low  RBC. 
hemoglobin,  and  WBC.  and  high  reticulocyte  levels  as  well  as  func- 
tional hepatic  disturbance,  manifesting  itself  in  a  long  prothrombin 
time.  Reznik  et  al.  noted  a  single  dose  of  100  mg  produced  profound 
depression  of  the  nervous  system  of  rats.  Their  condition  gradually 
improved.  Acute  exposure  also  resulted  in  the  destruction  of  the  sex 
gland  activity  of  male  rats  as  well  as  causing  changes  in  the  estrous 
cycle  in  female  rats.  Animal  studies  have  also  associated  DBCP  with 
an  increased  incidence  of  carcinoma.  Olson,  et  al.  orally  administered 
DBCP  to  rats  and  mice  5  times  per  week  at  experimentally  predeter- 
mined maximally  tolerated  doses  and  at  half  those  doses.  As  early  as 
ten  weeks  after  initiation  of  treatment.  DBCP  induced  a  high  incidence 
of  squamous  cell  carcinomas  of  the  stomach  with  metastases  in  both 
species.  DBCP  also  induced  mammary  adenocarcinomas  in  the  female 
rats  at  both  dose  levels. 

III.  SIGNS  AND  SYMPTOMS 

A.  Inhalation:  Nausea,  eye  irritation,  conjunctivitis,  respiratory  irri- 
tation, pulmonary  congestion  or  edema.  CNS  depression  with  apathy, 
sluggishness,  and  ataxia. 

B.  Dermal:  Erythema  or  inflammation  and  dermatitis  on  repeated 
exposure. 

IV.  SPECIAL  TESTS 

A.  Semen  analysis:  The  following  information  excerpted  from  the  doc- 
ument "Evaluation  of  Testicular  Function",  submitted  by  the  Corporate 


Medical  Departmenl  ol  the  Shell  dm  Company  ii-xhibit  39-3),  m 
useful  io  |)iiysii  i. ins  i  limine  ting  iin-  inidii  al  sun  'iii.n  ■■  e  program; 

in  performing  lemen  anaryses  certain  minimal  bul  spedfli  criteria 

si Id  be  met: 

I  II  is  i,  i  ni i in ii  i  ii  In  I  ili.it  a  1 1  iii  iii  iii  mi  1.1  ilin-i-  valid  semen  analyses  be 
obtained  In  unlet  to  make  a  determination  of  an  Individual's  average 

■perm  count 

2.  A  period  ol  sexual  absltneni  r  is  necessary  prim  to  the  collet  Hon 
oi  each  masturbatory  sample,  it  is  recommended  thai  intercourse 
or  masturbation  be  performed  48  hours  before  the  actual  specimen 
i  olli  i  lion.  A  period  of  48  hours  of  abstinence  would  follow;  then  the 

masturbatory  sample  would  be  colli  - 

3.  Each  semen  specimen  should  be  collected  In  a  dean,  wldemoulln  d 
ulass  jar  Ii n <t  necessarily  pre-sterillzed)  in  a  manner  designated  by 

mining  physician.  Any  pari  of  the  seminal  fluid  exam  should 
be  Initialed  only  after  liquefaction  is  complete.  I.e..  30  to  45  minutes 
after  collection. 

4.  Semen  volume  should  be  measured  to  the  nearest  1/10  of  a 
cubic  centimeter. 

5.  Sperm  density  should  be  determined  using  routine  techniques  in- 
voking the  use  of  a  white  cell  pipette  and  a  hemocytometer  chamber. 
The  immobilizing  fluid  most  effective  and  most  easily  obtained  for  this 
process  is  distilled  water. 

6.  Thin,  dry  smears  of  the  semen  should  be  made  for  a  morphologic 
classification  of  the  sperm  forms  and  should  be  stained  with  either  hema- 
toxalin  or  the  more  difficult,  yet  more  precise.  Papanicolaou  technique. 
Also  of  importance  to  record  is  obvious  sperm  agglutination,  prospermia, 
delayed  liquefaction  (greater  than  30  minutes),  and  hyperviscosity.  In 
addition.  pH.  using  nitrazine  paper,  should  be  determined. 

7.  A  total  morphology  evaluation  should  include  percentages  of 
the  following: 

a.  Normal  (oval)  forms. 

b.  Tapered  forms. 

c.  Amorphous  forms  (include  large  and  small  sperm  shapes). 

d.  Duplicated  (either  heads  or  tails)  forms,  and 

e.  Immature  forms. 

8.  Each  sample  should  be  evaluated  for  sperm  uiabiiiry  (percent  viable 
sperm  moving  at  the  time  of  examination)  as  well  as  sperm  motility 
(subjective  characterization  of  "purposeful  forward  sperm  progression" 
of  the  majority  of  those  viable  sperm  analyzed)  within  two  hours  after 
collection,  ideally  by  the  same  or  equally  qualified  examiner. 

B.  Serum  determinations:  The  following  serum  determinations  should 
be  performed  by  radioimmuno-assay  techniques  using  National  In- 
stitutes of  Health  (NIH)  specific  antigen  or  antigen  preparations  of 
equivalent  sensitivity: 

1.  Serum  follicle  stimulating  hormone  (FSH); 

2.  Serum  luteinizing  hormone  (LH):  and 

3.  Serum  total  estrogen  (females  only). 

V.  TREATMENT 
Remove  from  exposure  immediately,  give  oxygen  or  artificial  resus- 
citation if  indicated.  Contaminated  clothing  and  shoes  should  be 
removed  immediately.  Flush  eyes  and  wash  contaminated  skin.  If 
swallowed  and  the  person  is  conscious,  induce  vomiting.  Recovery 
from  mild  exposures  is  usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE  CONSIDERATIONS 

A.  Other  considerations.  DBCP  can  cause  both  acute  and  chronic 
effects.  It  is  important  that  the  physician  become  familiar  with  the 
operating  conditions  in  which  exposure  to  DBCP  occurs.  Those  with 
respiratory  disorders  may  not  tolerate  the  wearing  of  negative  pres- 
sure respirators. 

B.  SuTueiHartce  and  screening.  Medical  histories  and  laboratory  exami- 
nations are  required  for  each  employee  subject  to  exposure  to  DBCP. 
The  employer  should  screen  employees  for  history  of  certain  medical 
conditions  (listed  below)  which  might  place  the  employee  at  increased 
risk  from  exposure. 
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1 .  Liver  disease.  The  primary  site  of  biotransformation  and  detoxi- 
fication of  DBCP  is  the  liver.  Liver  dysfunctions  likely  to  inhibit  the 
conjugation  reactions  will  tend  to  promote  the  toxic  actions  of  DBCP. 
These  precautions  should  be  considered  before  exposing  persons 
with  impaired  liver  function  to  DBCP. 

2.  Renal  disease.  Because  DBCP  has  been  associated  with  injury 
to  the  kidney  it  is  important  that  special  consideration  be  given  to 
those  with  possible  impairment  of  renal  function. 

3.  Skin  disease.  DBCP  can  penetrate  the  skin  and  can  cause  erythe- 
ma on  prolonged  exposure.  Persons  with  pre-existing  skin  disorders 
may  be  more  susceptible  to  the  effects  of  DBCP. 

4.  Blood  dyserasias.  DBCP  has  been  shown  to  decrease  the  content 
of  erythrocytes,  hemoglobin,  and  leukocytes  in  the  blood,  as  well  as 
increase  the  prothrombin  time.  Persons  with  existing  blood  disorders 
may  be  more  susceptible  to  the  effects  of  DBCP. 

5.  Reproductive  disorders.  Animal  studies  have  associated  DBCP  with 
various  effects  on  the  reproductive  organs.  Among  these  effects  are 
atrophy  of  the  testicles  and  changes  in  the  estrous  cycle.  Persons 
with  pre-existing  reproductive  disorders  may  be  at  increased  risk 
to  these  effects  of  DBCP. 
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[Section  1910.1045  is  printed  below— CCH.| 

§1910.1045  Acrylonitrile. 

1910.1045(a)  Scope  and  application.  (1)  This  section  applies  to 
all  occupational  exposures  to  acrylonitrile  (AN).  Chemical  Abstracts 
Service  Registry  No.  000107131.  except  as  provided  in  paragraphs 
(a)(2)  and  (a)(3)  of  this  section. 

1910.1045(a)(2)  This  section  does  not  apply  to  exposures  which 
result  solely  from  the  processing,  use.  and  handling  of  the  fol- 
lowing materials: 

1910.1 045(a)(2)(i)  ABS  resins.  SAN  resins,  nitrile  barrier  resins,  solid 
nitrile  elastomers,  and  acrylic  and  modacrylic  fibers,  when  these 
listed  materials  are  in  the  form  of  finished  polymers,  and  products 
fabricated  from  such  finished  polymers: 

1910.1045(a)(2)(h)  Materials  made  from  and/or  containing  AN  for 
which  objective  data  is  reasonably  relied  upon  to  demonstrate  that 
the  material  is  not  capable  of  releasing  AN  in  airborne  concentrations 
in  excess  of  1  ppm  as  an  eight  (8)-hour  time-weighted  average,  under 
the  expected  conditions  of  processing,  use.  and  handling  which  will 
cause  the  greatest  possible  release:  and 

1910.1 045(a)(2)(iii)  Solid  materials  made  from  and/or  containing 
AN  which  will  not  be  heated  above  170  °F  during  handling,  use. 
or  processing. 


1910.1045(a)(3)  An  employer  reiving  upon  exemption  under  para- 
graph (a)(2)(ii)  shall  maintain  records  of  the  objective  data  supporting 
that  exemption,  and  of  the  basis  of  the  employer's  reliance  on  the 
data,  as  provided  in  paragraph  (q)  of  this  section. 

1910.1045(b)  Definitions.  Acrylonitrile  or  AN  means  acrylonitrile 
monomer,  chemical  formula  CH2=CHCN. 

Action  level  means  a  concentration  of  AN  of  1  ppm  as  an  eight  (81- 
hour  time-weighted  average. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the 
employer  whose  duties  require  the  person  to  enter  a  regulated  area, 
or  any  person  entering  such  an  area  as  a  designated  representative 
of  employees  for  the  purpose  of  exercising  the  opportunity  to  observe 
monitoring  procedures  under  paragraph  (r)  of  this  section. 

De<x>ntamination  means  treatment  of  materials  and  surfaces  by  water 
washdown.  ventilation,  or  other  means,  to  assure  that  the  materials  will 
not  expose  employees  to  airborne  concentrations  of  AN  above  1  means 
the  Director.  National  Institute  for  Occupational  Safety  and  Health.  U.S. 
Department  of  Health  and  Human  Services,  or  designee. 

Emergency  means  any  occurrence  such  as.  but  not  limited  to.  equip- 
ment failure,  rupture  of  containers,  or  failure  of  control  equipment, 
which  results  in  an  unexpected  massive  release  of  AN. 

Liquid  AN  means  AN  monomer  in  liquid  form,  and  liquid  or  semiliquid 
polymer  intermediates,  including  slurries,  suspensions,  emulsions, 
and  solutions,  produced  during  the  polymerization  of  AN. 

OSHA  Area  Office  means  the  Area  Office  of  the  Occupational  Safety 
and  Health  Administration  having  jurisdiction  over  the  geographic 
area  where  the  affected  workplace  is  located. 

1910.1045(c)  Permissible  exposure  limits — (1)  Inhalation,  (i)  Time 
weighted  average  limit  (TWA).  The  employer  shall  assure  that  no 
employee  is  exposed  to  an  airborne  concentration  of  acrylonitrile  in 
excess  of  two  (2)  parts  acrylonitrile  per  million  parts  of  air  (2  ppm) 
as  an  eight  (8)-hour  time-weighted  average. 

1910.1045(c)(1)(ii)  Ceiling  limit  The  employer  shall  assure  that  no 
employee  is  exposed  to  an  airborne  concentration  of  acrylonitrile 
in  excess  of  ten  (10)  ppm  as  averaged  over  any  fifteen  (15)-minute 
period  during  the  work  day. 

1910.1045(c)(2)  Dermal  and  eye  exposure.  The  employer  shall  as- 
sure that  no  employee  Is  exposed  to  skin  contact  or  eye  contact 
with  liquid  AN. 

1910.1045(d)  Notification  of  regulated  areas  and  emergen- 
cies— (1)  Regulated  areas.  Within  thirty  (30)  days  following  the 
establishment  of  a  regulated  area  pursuant  to  paragraph  (f)  of  this 
section,  the  employer  shall  report  the  following  information  to  the 
OSHA  Area  Office: 

1910.1045(d)(1)(i)  The  address  and  location  of  each  establishment 
which  has  one  or  more  regulated  areas; 

1 910.1 045(d)(1)(ii)  The  locations,  within  the  establishment,  of  each 
regulated  area: 

1 91 0. 1 045(d)(1  )(iii)  A  brief  description  of  each  process  or  operation 
which  results  in  employee  exposure  to  AN  in  regulated  areas:  and 

1910.1045(d)(1)(iv)  The  number  of  employees  engaged  in  each 
process  or  operation  within  each  regulated  area  which  results  in 
exposure  to  AN.  and  an  estimate  of  the  frequency  and  degree  of 
exposure  that  occurs. 

Whenever  there  has  been  a  significant  change  in  the  information  re- 
quired to  be  reported  by  this  paragraph,  the  employer  shall  promptly 
provide  the  new  information  to  the  OSHA  Area  Office. 

1910.1045(d)(2)  Emergencies.  Emergencies,  and  the  facts  obtainable 
at  that  time,  shall  be  reported  within  seventy-two  (72)  hours  of  the 
initial  occurrence  to  the  OSHA  Area  Office.  Upon  request  of  the  OSHA 
Area  Office;  the  employer  shall  submit  additional  information  in 
writing  relevant  to  the  nature  and  extent  of  employee  exposures  and 
measures  taken  to  prevent  future  emergencies  of  a  similar  nature. 

1910.1045(e)  Exposure  monitoring — (1)  General  (i)  Determinations 
of  airborne  exposure  levels  shall  be  made  from  air  samples  that 
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presentatlvi  "i  each  employee's  exposure  to  an  over  an  eight 
[8]  houi  |»  i iod 

1910.1045(e)(1)(H)  Km  iIh   purposes  ol  this  section,  emplo 
posure  is  thai  exposure  which  would  occui  II  the  employee  were 
not  using  .1  resplratoi 

1910.1045(e)(2)  Initial  monitoring,  Eai  h  employei  who  has  a  plai  i 
ol  employment  In  which  an  is  present  shall  monltoi  each  sin  h 
workplace  and  work  operation  to  accurately  determine  the  alrborni 
.  oncentratlons  ol  an  to  which  employees  may  be  exposed, 

1910.1045(e)(3)  Frequency,  (i)  II  the  monitoring  required  by  this 
section  reveals  employee  exposure  to  be  below  the  <n  Hon  level,  the 

employer  in. iv  discontinue  monitoring;  lor  that  employee 

i9io.i045(e)(3)(ii)  if  the  monitoring  required  by  1 1 lis  set  lie,,,  reveals 
employee  exposure  to  be  at  or  above  the  action  level  but  below  the 
permissible  exposure  limits,  the  employer  shall  repeat  such  mon 
Itoring  for  each  such  employee  .it  least  quarterly.  The  employer 
shall  continue  these  quarterly  measurements  until  al  least  two 
eonseeutlve  measurements  taken  at  least  seven  (7)  days  apart,  are 
below  the  action  level,  and  thereafter  the  employer  may  discontinue 
monitoring  for  that  employee. 

191 0.1045(e)(3)(iii)  If  the  monitoring  required  by  this  section  reveals 
employee  exposure  to  be  in  excess  of  the  permissible  exposure  limits. 
the  employer  shall  repeat  these  determinations  for  each  such  em- 
ployee at  least  monthly.  The  employer  shall  continue  these  monthly 
measurements  until  at  least  two  consecutive  measurements,  taken 
at  least  seven  (7)  days  apart,  are  below  the  permissible  exposure  lim- 
its, and  thereafter  the  employer  shall  monitor  at  least  quarterly 

1910.1045(e)(4)  Additional  monitoring.  Whenever  there  has  been  a 
production,  process,  control,  or  personnel  change  which  may  result 
in  new  or  additional  exposures  to  AN.  or  whenever  the  employer  has 
any  other  reason  to  suspect  a  change  which  may  result  in  new  or 
additional  exposures  to  AN.  additional  monitoring  which  complies 
with  this  paragraph  shall  be  conducted. 

1910.1045(e)(5)  Employee  notification,  (i)  Within  five  (5)  working 
days  after  the  receipt  of  the  results  of  monitoring  required  by  this 
paragraph,  the  employer  shall  notify  each  employee  in  writing  of 
the  results  which  represent  that  employee's  exposure. 

1910.1045(e)(5)(ii)  Whenever  the  results  indicate  that  the  represent- 
ative employee  exposure  exceeds  the  permissible  exposure  limits, 
the  employer  shall  include  in  the  written  notice  a  statement  that 
the  permissible  exposure  limits  were  exceeded  and  a  description  of 
the  corrective  action  being  taken  to  reduce  exposure  to  or  below  the 
permissible  exposure  limits. 

1910.1045(e)(6)  Accuracy  of  measurement.  The  method  of  mea- 
surement of  employee  exposures  shall  be  accurate  to  a  confidence 
level  of  95  percent,  to  within  plus  or  minus  35  percent  for  concen- 
trations of  AN  at  or  above  the  permissible  exposure  limits,  and  plus 
or  minus  50  percent  for  concentrations  of  AN  below  the  permissible 
exposure  limits. 

1910.1045(f)  Regulated  areas.  (1)  The  employer  shall  establish 
regulated  areas  where  AN  concentrations  are  in  excess  of  the  per- 
missible exposure  limits. 

1910.1045(f)(2)  Regulated  areas  shall  be  demarcated  and  segregated 
from  the  rest  of  the  workplace,  in  any  manner  that  minimizes  the 
number  of  persons  who  will  be  exposed  to  AN. 

1910.1045(f)(3)  Access  to  regulated  areas  shall  be  limited  to  au- 
thorized persons  or  to  persons  otherwise  authorized  by  the  act  or 
regulations  issued  pursuant  thereto. 

1910.1045(f)(4)  The  employer  shall  assure  that  food  or  beverages 
are  not  present  or  consumed,  tobacco  products  are  not  present  or 
used,  and  cosmetics  are  not  applied  in  the  regulated  area. 

1910.1045(g)  Methods  of  compliance — (1)  Engineering  and  work 
practice  controls,  (i)  By  November  2.  1980.  the  employer  shall  insti- 
tute engineering  and  work  practice  controls  to  reduce  and  maintain 
employee  exposures  to  AN.  to  or  below  the  permissible  exposure 
limits,  except  to  the  extent  that  the  employer  establishes  that  such 
controls  are  not  feasible. 


1910.1045(g)(1)(H)  Wherevei  the  engineering  and  work  practti  e  •  on 

trola  whli  I be  instituted  are  not  suiiii  lent  i"  redui  e  employee 

o  or  below  the  permisslbli  exposure  limits  thi  employei 
shall  nonetheless  use  them  to  redui  e  exposures  to  the  lowest  levels 

ai  1 1  lev.  1 1  ile  by  these  controls,  and  shall  suppler  i  ien  I  1 1  inn  by  the  use 

iii  respiratory  protection  which  complies  with  the  requirements  <>i 

i aph  ihi  oi  this  section. 

1910.1045(g)(2)  Compliant  e  program.  (0  the  employer  shall  establish 
and  Implement  a  written  program  to  redui  e  employee  exposures  to 
oi  below  the  permissible  exposure  limits  solely  by  means  ol  engl 
i leering  and  work  practice  controls,  as  required  by  paragraph  Igil  l| 
oi  ihis  section. 

1910.1045(g)(2)(H)  Written   plans  lor  these  compliance   programs 

shall  Include  at  least  the  following: 

1910.1045(g)(2)(ii)(A)  A  description  ol  each  operation  or  pTOCeSS 
resulting  in  employee  exposure  to  AN  above  the  permissible  expo- 
sure limits; 

1910.1045(g)(2)(H)(B)  An  outline  of  the  nature  ol  the  engineering 
controls  and  work  practices  to  be  applied  to  the  operation  or  pro- 
c  ess  iii  question; 

1910.1045(g)(2)(ii)(C)  A  report  of  the  technology  considered  in  meet- 
ing the  permissible  exposure  limits: 

1910.1 045(g)(2)(ii)(D)  A  schedule  for  implementation  of  engineering 
and  work  practice  controls  for  the  operation  or  process,  which  shall 
project  completion  no  later  than  November  2.  1980:  and 

1910.1045(g)(2)(ii)(E)  Other  relevant  information. 

1910.1045(g)(2)(iii)  The  employer  shall  complete  the  steps  set  forth 
in  the  compliance  program  by  the  dates  in  the  schedule. 

1910.1045(g)(2)(iv)  Written  plans  shall  be  submitted  upon  request 
to  the  Assistant  Secretary  and  the  Director,  and  shall  be  available  at 
the  worksite  for  examination  and  copying  by  the  Assistant  Secretary, 
the  Director,  or  any  affected  employee  or  representative. 

1910.1045(g)(2)(v)  The  plans  required  by  this  paragraph  shall  be 
revised  and  updated  at  least  every  six  (6)  months  to  reflect  the  cur- 
rent status  of  the  program. 

1910.1045(h)  Respiratory  protection — (1)  General.  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must 
provide  respirators  that  comply  with  the  requirements  of  this  para- 
graph. Respirators  must  be  used  during: 

1910.1045(h)(1)(i)  Periods  necessary  to  install  or  implement  feasible 
engineering  and  work-practice  controls. 

1910.1045(h)(1)(H)  Work  operations,  such  as  maintenance  and  repair 
activities  or  reactor  cleaning,  for  which  the  employer  establishes  that 
engineering  and  work-practice  controls  are  not  feasible. 

1910.1045(h)(1)(Hi)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient  to  reduce  employee 
exposure  to  or  below  the  permissible  exposure  limits. 

1910.1045(h)(1)(iv)  Emergencies. 

1910.1045(h)(2)  Respirator  program,  (i)  The  employer  must  im- 
plement a  respiratory  protection  program  in  accordance  with  29 
CFR  1910.134(b)  through  (d)  (except  (d)(l)(ili),  (d)(3)(iii)(B)(l).  and 
(2)).  and  (f)  through  (m). 

1910.1045(h)(2)(H)  If  air- purifying  respirators  (chemical-cartridge 
or  chemical-canister  types)  are  used: 

1910.1045(h)(2)(ii)(A)The  air-purifying  canister  or  cartridge  must  be 
replaced  prior  to  the  expiration  of  its  service  life  or  at  the  completion 
of  each  shift,  whichever  occurs  first. 

1910.1045(h)(2)(ii)(B)  A  label  must  be  attached  to  the  cartridge  or 
canister  to  indicate  the  date  and  time  at  which  it  is  first  installed 
on  the  respirator. 

1910.1045(h)(3)  Respirator  selection.  The  employer  must  select  the 
appropriate  respirator  from  Table  I  of  this  section. 
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Concentration  of  AN  or  condition  of  use 


Respirator  type 


(a)  Less  than  or  equal  to  20  ppm. 


(1)  Chemical  cartridge  respirator  with  organic  vapor  cartridge(s)  and  half-mask 

facepiece;  or 
(2)  Supplied  air  respirator  with  half- mask  facepiece. 

(b)  Less  than  or  equal  to  100  ppm  or  maximum  use 
concentration  (MUC)  of  cartridges  or  canisters. 

whichever  is  lower (1)  Full  facepiece  respirator  with  (A)  organic  vapor  cartridges.  (B)  organic  vapor  gas 

mask  chin-style,  or  (C)  organic  vapor  gas  mask  canister,  front-or  back-mounted: 

(2)  Supplied  air  respirator  with  full  facepiece;  or 

(3)  Self-contained  breathing  apparatus  with  full  facepiece. 

(c)  Less  than  or  equal  to  4.000  ppm (1)  Supplied  air  respirator  operated  in  the  positive  pressure  mode  with  full 

facepiece.  helmet,  suit,  or  hood. 

(d)  Greater  than  4.000  ppm  or  unknown  concentration (1)  Supplied  air  and  auxiliary  self-contained  breathing  apparatus  with  full 

facepiece  in  positive  pressure  mode:  or 
(2)  Self-contained  breathing  apparatus  with  full  facepiece  in  positive 
pressure  mode. 

(e)  Firefighting Self-contained  breathing  apparatus  with  full  facepiece  in  positive  pressure  mode. 

(0  Escape (1)  Any  organic  vapor  respirator,  or 

(2)  Any  self-contained  breathing  apparatus. 


1910.1045(i)  Emergency  situations — (1)  Written  plans,  (i)  A  written 
plan  for  emergency  situations  shall  be  developed  for  each  workplace 
where  liquid  AN  Is  present.  Appropriate  portions  of  the  plan  shall  be 
implemented  in  the  event  of  an  emergency. 

1910.1045(i)(1)(ii)  The  plan  shall  specifically  provide  that  em- 
ployees engaged  in  correcting  emergency  conditions  shall  be 
equipped  as  required  in  paragraph  (h)  of  this  section  until  the 
emergency  is  abated. 

1910.1045(i)(1)(iii)  Employees  not  engaged  in  correcting  the  emer- 
gency shall  be  evacuated  from  the  area  and  shall  not  be  permitted 
to  return  until  the  emergency  is  abated. 

1910.1045(i)(2)  Alerting  employees.  Where  there  is  the  possibility 
of  employee  exposure  to  AN  in  excess  of  the  ceiling  limit,  a  general 
alarm  shall  be  installed  and  used  to  promptly  alert  employees  of 
such  occurrences. 

1910.10450)  Protective  clothing  and  equipment — (1)  Provision 
and  use.  Where  eye  or  skin  contact  with  liquid  AN  may  occur,  the 
employer  shall  provide  at  no  cost  to  the  employee,  and  assure  that 
employees  wear,  impermeable  protective  clothing  or  other  equip- 
ment to  protect  any  area  of  the  body  which  may  come  in  contact 
with  liquid  AN.  The  provision  of  §§1910. 132  and  1910. 133  shall  be 
complied  with. 

1910.1045(j)(2)  Cleaning  and  replacement,  (i)  The  employer  shall 
clean,  launder,  maintain,  or  replace  protective  clothing  and 
equipment  required  by  this  section  as  needed  to  maintain  their 
effectiveness. 

1910.1045(j)(2)(ii)  The  employer  shall  assure  that  impermeable  pro- 
tective clothing  which  contacts  or  is  likely  to  have  contacted  liquid  AN 
shall  be  decontaminated  before  being  removed  by  the  employee. 

1910.1045(j)(2)(iii)  The  employer  shall  assure  that  an  employee 
whose  nonimpermeable  clothing  becomes  wetted  with  liquid  AN 
shall  immediately  remove  that  clothing  and  proceed  to  shower. 
The  clothing  shall  be  decontaminated  before  it  is  removed  from  the 
regulated  area. 

1910.1045(j)(2)(iv)  The  employer  shall  assure  that  no  employee 
removes  protective  clothing  or  equipment  from  the  change  room, 
except  for  those  employees  authorized  to  do  so  for  the  purpose  of 
laundering,  maintenance,  or  disposal. 

1910.1045(j)(2)(v)  The  employer  shall  inform  any  person  who  laun- 
ders or  cleans  protective  clothing  or  equipment  of  the  potentially 
harmful  effects  of  exposure  to  AN. 

1910.1045(k)  Housekeeping.  (1)  All  surfaces  shall  be  maintained 
free  of  visible  accumulations  of  liquid  AN. 


1910.1045(k)(2)  For  operations  involving  liquid  AN,  the  employer 
shall  institute  a  program  for  detecting  leaks  and  spills  of  liquid  AN. 
including  regular  visual  inspections. 

1 91 0.1 045(k)(3)  Where  spills  of  liquid  AN  are  detected,  the  employer 
shall  assure  that  surfaces  contacted  by  the  liquid  AN  are  decon- 
taminated. Employees  not  engaged  in  decontamination  activities 
shall  leave  the  area  of  the  spill,  and  shall  not  be  permitted  in  the 
area  until  decontamination  is  completed. 

1910.1045(1)  Waste  disposal.  AN  waste,  scrap,  debris,  bags,  con- 
tainers, or  equipment  shall  be  decontaminated  before  being  incor- 
porated in  the  general  waste  disposal  system. 

1910.1045(m)  Hygiene  facilities  and  practices.  (1)  Where  em- 
ployees are  exposed  to  airborne  concentrations  of  AN  above  the 
permissible  exposure  limits,  or  where  employees  are  required  to 
wear  protective  clothing  or  equipment  pursuant  to  paragraph  (j)  of 
this  section,  the  facilities  required  by  29  CFR  1910.141.  including 
clean  change  rooms  and  shower  facilities,  shall  be  provided  by  the 
employer  for  the  use  of  those  employees,  and  the  employer  shall 
assure  that  the  employees  use  the  facilities  provided. 

1910.1045(m)(2)  The  employer  shall  assure  that  employees  wearing 
protective  clothing  or  equipment  for  protection  from  skin  contact  with 
liquid  AN  shall  shower  at  the  end  of  the  work  shift. 

1910.1045(m)(3)  The  employer  shall  assure  that,  in  the  event  of  skin 
or  eye  exposure  to  liquid  AN.  the  affected  employee  shall  shower  im- 
mediately to  minimize  the  danger  of  skin  absorption. 

1 91 0.1 045(m)(4)  The  employer  shall  assure  that  employees  working 
in  the  regulated  area  wash  their  hands  and  faces  prior  to  eating. 

1910.1045(n)  Medical  surveillance — (1)  Genera/,  (i)  The  employer 
shall  institute  a  program  of  medical  surveillance  for  each  employee 
who  is  or  will  be  exposed  to  AN  at  or  above  the  action  level,  without 
regard  to  the  use  of  respirators.  The  employer  shall  provide  each 
such  employee  with  an  opportunity  for  medical  examinations  and 
tests  in  accordance  with  this  paragraph. 

1 91 0.1 045(n)(1  )(ii)  The  employer  shall  assure  that  all  medical  exami- 
nations and  procedures  are  performed  by  or  under  the  supervision 
of  a  licensed  physician,  and  that  they  shall  be  provided  without  cost 
to  the  employee. 

1 91 0.1  045(h)(2)  Initial  examinations.  At  the  time  of  initial  assignment, 
or  upon  institution  of  the  medical  surveillance  program,  the  employer 
shall  provide  each  affected  employee  an  opportunity  for  a  medical 
examination,  including  at  least  the  following  elements: 

1910.1045(n)(2)(i)  A  work  history  and  medical  history  with  special 
attention  to  skin,  respiratory,  and  gastrointestinal  systems,  and 
those  nonspecific  symptoms,  such  as  headache,  nausea,  vomiting. 
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dizziness,  weakness, thei  central  nervous  system  dyafuni  I sthal 

ma)  be  .i^m dated  with  ai  ute  01  with  chri 

I9i0.i045(n)(2)(il)  A  complete  phyali  al  examination  giving  partJi  ulai 
..Hi  in  ion  in  i  in-  peripheral  and  central  nervous  system,  gastrointestinal 
system,  respiratory  system,  skm.  and  thyroid 

i9io.i045(n)(2)(i(i)  a  I  1  in-  17  Inch  poateroantcrioi  i  best  X  ray;  and 

l9io.i045(n)(2)(iv)  Further  tests  ol  the  Intestinal  tract.  Including  fecal 
occult  blood  m  reenlng,  fbi  .ill  workers  40  years  ol  age  01  oldei  and  foi 
anyotha  affected  employees  for  whom,  In  the  opinion  of  the  physician, 
such  testing  is  appropriate. 

i9io.i045(n)(3)  Per1c<Uc  examinations,  (i)  rhe  employer  shall  provide 
i.iiiohs  specified  In  paragraph  [n)(2]  ol  ibis  section  at  least  an- 
nually for  .ill  employees  specified  m  paragraph  (nil  H  ol  this  Bectlon, 

1910.1045(n)(3)(ii)  Han  employee  has  nol  had  the  examination  specified 

in  paragraph  [n)(2]  ol  this  section  within  t;  months  preceding  term! 
nation  ol  employment,  the  employer  shall  make  such  examination 

available  to  the  employee  prior  to  such  termination. 

1 91 0.1045(n)(4)  Additional  examinations,  lithe  employee  for  any  reason 

develops  Signs  or  symptoms  which  may  be  associated  with  exposure 

to  AN.  the  employer  shall  provide  an  appropriate  examination  and 

emergency  medical  treatment. 

1910.1045(n)(5)  /ri/brmation  provided  to  tl\e  physician.  The  employer 

shall  provide  the  following  information  to  the  examining  physician: 

1910.104S(n)(5)(i)  A  copy  of  this  standard  and  Its  appendixes: 

1910.1045(n)(5)(ii)  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure; 

1910.1045(n)(5)(iii)  The  employee's  representative  exposure  level; 
1910.1045(n)(5)(iv)  The  employee's  anticipated  or  estimated  exposure 
level  (for  preplacement  examinations  or  in  cases  of  exposure  due  to 
an  emergency): 

1910.1045(n)(5)(v)  A  description  of  any  personal  protective  equipment 
used  or  to  be  used:  and 

I910.1045(n)(5)(vi)  Information  from  previous  medical  examinations 
of  the  affected  employee,  which  is  not  otherwise  available  to  the  exam- 
ining physician. 

1910.1 045(n)(6)  Physician's  written  opinion,  (i)  The  employer  shall  obtain 
a  written  opinion  from  the  examining  physician  which  shall  include: 

1910.1045(n)(6)(i)(A)  The  results  of  the  medical  examination  and 
test  performed; 

1910.1045(n)(6)(i)(B)  The  physician's  opinion  as  to  whether  the  em- 
ployee has  any  detected  medical  conditlon(s)  which  would  place  the 
employee  at  an  increased  risk  of  materia]  impairment  of  the  employee's 
health  from  exposure  to  AN: 

1910.1045(n)(6)(i)(C)  Any  recommended  limitations  upon  the  employ- 
ee's exposure  to  AN  or  upon  the  use  of  protective  clothing  and  equip- 
ment such  as  respirators:  and 

1910.1 045(n)(6)(i)(D)  A  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  any 
medical  conditions  which  require  further  examination  or  treatment. 

1910.1045(n)(6)(ii)  The  employer  shall  instruct  the  physician  not  to 
reveal  in  the  written  opinion  specific  findings  or  diagnoses  unrelated 
to  occupational  exposure  to  AN. 

1910.1045(n)(6)(iii)  The  employer  shall  provide  a  copy  of  the  written 
opinion  to  the  affected  employee. 

1910.1045(o)  Employee  information  and  training — (1)  Training  pro- 
gram, (i)  By  January  2.  1979.  the  employer  shall  institute  a  training 
program  for  and  assure  the  participation  of  all  employees  exposed  to  AN 
above  the  action  level,  all  employees  whose  exposures  are  maintained 
below  the  action  level  by  engineering  and  work  practice  controls,  and 
all  employees  subject  to  potential  skin  or  eye  contact  with  liquid  AN. 

1910.1045(o)(1)(ii)  Training  shall  be  provided  at  the  time  of  initial 
assignment,  or  upon  institution  of  the  training  program,  and  at  least 
annually  thereafter,  and  the  employer  shall  assure  that  each  employee 
is  informed  of  the  following: 

1910.1045(o)(1HiiXA)  The  information  contained  in  appendixes  A  and  B; 


Subpart  Z — Toxic  and  Hazardous  Substances 

i9io.i045(oHi)(ii)(B)'iiie  quantity.  i<«  anon,  m. hum  i  ol  use,  release,  01 
.1  an.  arid  tin  spa  iii<  nature  ol  operations  whli  b  t  ould  result 

■    ore  to  AN.  as  well  as  any  ne<  i  ss.ny  pmli •<  UVC  sleps, 
1910.1045(o)(1)(ii)(C)  The  purpose.  pro|«-r  use.  and  limitations  ol 

respirators  and  protective  clothing: 

1910.1045(o)(1)(ii)(D)  The  purpose  and  a  description  ol  the  medical 

surveillance  progr required  by  paragraph  In)  ol  this  sn  don: 

i9io.i045(o)(i)(ii)(E)  'iiie  emergent  \  prot  edures developed,  as  required 
by  paragraph  HI  ol  this  section: 

1910.1045(o)(1)(H)(F)  Engineering  and  work  practice  controls,  their 
function,  and  the  employee's  relationship  to  these  controls:  and 

1910.1045(o)(1)(ii)(G)  A  review  of  this  standard 

1910.1045(o)(2)  Access  to  Iriiinuii)  materials,  (i)  The  employer  shall 
make  a  copy  ol  ibis  standard  and  Its  appendixes  readily  available  to 
all  affected  employees. 

191 0.1 045(o)(2)(ii) The  employer  shall  provide,  upon  request,  all  mate- 
rials relating  to  the  employee  Information  and  training  program  to  the 
Assistant  Secretary  and  the  Director. 

1910.1 045(p)  Signs  and  labels— (1 )  General,  (i)  The  employer  may  use 
labels  or  signs  required  by  other  statutes,  regulations,  or  ordinances 
in  addition  to.  or  in  combination  with,  signs  and  labels  required  by 
this  paragraph. 

1910.1045(p)(1)(ii)  The  employer  shall  assure  that  no  statement  ap- 
pears on  or  near  any  sign  or  label  required  by  this  paragraph  which 
contradicts  or  detracts  from  the  required  sign  or  label. 

1910.1045(p)(2)  Signs,  (i)  The  employer  shall  post  signs  to  clearly  in- 
dicate all  workplaces  where  AN  concentrations  exceed  the  permissible 
exposure  limits.  The  signs  shall  bear  the  following  legend: 
DANGER 
ACRYLONITRILE  (AN) 
CANCER  HAZARD 
AUTHORIZED  PERSONNEL  ONLY 
RESPIRATORS  MAY  BE 
REQUIRED 

1910.1045(p)(2)(ii)  The  employer  shall  assure  that  signs  required  by 
this  paragraph  are  illuminated  and  cleaned  as  necessary  so  that  the 
legend  is  readily  visible. 

1910.1045(p)(3)  Labels,  (i)  The  employer  shall  assure  that  precau- 
tionary labels  are  affixed  to  all  containers  of  liquid  AN  and  AN-based 
materials  not  exempted  under  paragraph  (a)(2)  of  this  standard.  The 
employer  shall  assure  that  the  labels  remain  affixed  when  the  materials 
are  sold,  distributed,  or  otherwise  leave  the  employer's  workplace. 

1910.1045(p)(3)(ii)  The  employer  shall  assure  that  the  precautionary 
labels  required  by  this  paragraph  are  readily  visible  and  legible.  The 
labels  shall  bear  the  following  legend: 
DANGER 
CONTAINS  ACRYLONITRH-E  (AN) 
CANCER  HAZARD 
1910.1045(q)  Recordkeeping— {1)  Objective  data  for  exempted  opera- 
tions, (i)  Where  the  processing,  use.  and  handling  of  materials  made  from 
or  containing  AN  are  exempted  pursuant  to  paragraph  (a)(2)(ii)  of  this 
section,  the  employer  shall  establish  and  maintain  an  accurate  record 
of  objective  data  reasonably  relied  upon  in  support  of  the  exemption. 

1910.1045(q)(1)(ii)  This  record  shall  include  at  least  the  following 

information: 

1910.1045(q)(1)(ii)(A)  The  material  qualifying  for  exemption: 

1910.1045(q)(1)(ii)(B)  The  source  of  the  objective  data: 

1910.1045(q)(1)(ii)(C)The  testing  protocol,  results  of  testing,  and/or 

analysis  of  the  material  for  the  release  of  AN: 

1 91 0.1 045(q)(1  )(ii)(D)  A  description  of  the  operation  exempted  and  how 

the  data  supports  the  exemption:  and 

1910.1045(q)(1)(ii)(E)  Other  data  relevant  to  the  operations,  materials. 

and  processing  covered  by  the  exemption. 
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1910.1045(q)(1)(iti)  The  employer  shall  maintain  this  record  for  the 
duration  of  the  employer's  reliance  upon  such  objective  data. 

1 91 0.1 045(q)(2)  Exposure  monitoring,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  of  all  monitoring  required  by  para- 
graph (e)  of  this  section. 

1910.1045(q)(2)(ii)  This  record  shall  include: 

1910.1045(q)(2)(ii)(A)  The  dates,  number,  duration,  and  results  of 
each  of  the  samples  taken,  including  a  description  of  the  sampling 
procedure  used  to  determine  representative  employee  exposure: 

1910.1045(q)(2)(ii)(B)  A  description  of  the  sampling  and  analytical 
methods  used  and  the  data  relied  upon  to  establish  that  the  methods 
used  meet  the  accuracy  and  precision  requirements  of  paragraph 
(e)(6)  of  this  section: 

1910.1045(q)(2)(ii)(C)  Type  of  respiratory  protective  devices  worn, 
if  any:  and 

1910.1045(q)(2)(ii)(D)  Name,  social  security  number,  and  job  classi- 
fication of  the  employee  monitored  and  of  all  other  employees  whose 
exposure  the  measurement  is  intended  to  represent. 

1910.1045(q)(2)(iii)  The  employer  shall  maintain  this  record  for  at 
least  forty  (40)  years,  or  for  the  duration  of  employment  plus  twenty 
(20)  years,  whichever  is  longer. 

1 91 0.1 045(q)(3)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  as  required  by  paragraph  (n)  of  this  section. 

1910.1045(q)(3)(ii)This  record  shall  include: 

1910.104S(q)(3)(ii)(A)  A  copy  of  the  physician's  written  opinions: 

1910.1045(q)(3)(ii)(B)  Any  employee  medical  complaints  related  to 
exposure  to  AN; 

1 91 0. 1 045(q)(3)(ii)(C)  A  copy  of  the  information  provided  to  the  phy- 
sician as  required  by  paragraph  (n)(5)  of  this  section;  and 

1910.1045(q)(3)(ii)(D)  A  copy  of  the  employee's  medical  and  work 
history. 

1910.1045(q)(3)(iii)  The  employer  shall  assure  that  this  record  be 
maintained  for  at  least  forty  (40)  years,  or  for  the  duration  of  em- 
ployment plus  twenty  (20)  years,  whichever  is  longer. 

1910.1045(q)(4)  Availability,  (i)  The  employer  shall  make  all  re- 
cords required  to  be  maintained  by  this  section  available,  upon 
request,  to  the  Assistant  Secretary  and  the  Director  for  examina- 
tion and  copying. 

1910.1045(q)(4)(ii)  Records  required  by  paragraphs  (q)(l)  through 
(q)(3)  of  this  section  shall  be  provided  upon  request  to  employees, 
designated  representatives,  and  the  Assistant  Secretary  in  accor- 
dance with  29  CFR  1910.20(a)  through  (e)  and  (q)  through  (i).  Records 
required  by  paragraph  (q)(l)  shall  be  provided  in  the  same  manner 
as  exposure  monitoring  records. 

1910.1045(q)(5)  Transfer  of  records,  (i)  Whenever  the  employer 
ceases  to  do  business,  the  successor  employer  shall  receive  and 
retain  all  records  required  to  be  maintained  by  this  section  for  the 
prescribed  period. 

1 91 0.1 045(q)(5)(ii)  Whenever  the  employer  ceases  to  do  business  and 
there  is  no  successor  employer  to  receive  and  retain  the  records  for  the 
prescribed  period,  these  records  shall  be  transmitted  to  the  Director. 

1910.1045(q)(5)(iii)  At  the  expiration  of  the  retention  period  for  the 
records  required  to  be  maintained  pursuant  to  this  section,  the 
employer  shall  notify  the  Director  at  least  3  months  prior  to  the 
disposal  of  the  records,  and  shall  transmit  them  to  the  Director 
upon  request. 

1910.1045(q)(5)(iv)  The  employer  shall  also  comply  with  any  ad- 
ditional requirements  involving  transfer  of  records  set  forth  in  29 
CFR  1910.20(h). 

1 91 0.1 045(r)  Observation  of  monitoring — (1 )  Employee  observation. 
The  employer  shall  provide  affected  employees,  or  their  designated 
representatives,  an  opportunity  to  observe  any  monitoring  of  employee 
exposure  to  AN  conducted  pursuant  to  paragraph  (e)  of  this  section. 

191 0.1 045(r)(2)  Obseruaftort  procedures,  (i)  Whenever  observation  of  the 
monitoring  of  employee  exposure  to  AN  requires  entry  into  an  area  where 


the  use  of  protective  clothing  or  equipment  is  required,  the  employer 
shall  provide  the  observer  with  persona]  protective  clothing  and  equip- 
ment required  to  be  worn  by  employees  working  in  the  area,  assure  the 
use  of  such  clothing  and  equipment,  and  require  the  observer  to  comply 
with  all  other  applicable  safety  and  health  procedures. 

1 910.1 045(r)(2)(ii)  Without  interfering  with  the  monitoring,  observers 
shall  be  entitled: 

1910.1045(r)(2)(ii)(A)  To  receive  an  explanation  of  the  measure- 
ment procedures; 

1910.1045(r)(2)(ii)(B)  To  observe  all  steps  related  to  the  measure- 
ment of  airborne  concentrations  of  AN  performed  at  the  place  of 
exposure:  and 

1910.1045(r)(2)(ii)(C)  To  record  the  results  obtained. 

1910.1045(s)  Effective  date:  (1)  This  section  shall  become  effective 
November  2,  1978. 

1910.1045(s)(2)  Monitoring  and  medical  surveillance  conducted 
since  January  17.  1978.  under  the  provisions  of  the  emergency 
temporary  standard  may  be  relied  upon  by  the  employer  to  meet 
the  initial  monitoring  and  initial  medical  surveillance  requirements 
of  this  section. 

1910.1045(s)(3)  Training  programs  must  be  implemented  by  Jan- 
uary 2.  1979. 

1910.1045(s)(4)  Engineering  and  work  practice  controls  required 
by  paragraph  (g)  of  this  section  shall  be  implemented  no  later  than 
November  2,  1980. 

1 91 0. 1 045(t)  Appendixes.  The  information  contained  in  the  appen- 
dixes is  not  intended,  by  itself,  to  create  any  additional  obligation 
not  otherwise  imposed,  or  to  detract  from  any  obligation. 

APPENDIX  A  TO  §1910.1045— SUBSTANCE 
SAFETY  DATA  SHEET  FOR  ACRYLONITRILE 

I.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  Acrylonitrile  (CH2  CHCN). 

B.  Synonyms:  Propenenitrile:  vinyl  cyanide:  cyanoethylene;  AN:  VCN; 
acylon:  carbacryl:  fumigrian:  ventox. 

C.  Acrylonitrile  can  be  found  as  a  liquid  or  vapor,  and  can  also  be 
found  in  polymer  resins,  rubbers,  plastics,  polyols.  and  other  poly- 
mers having  acrylonitrile  as  a  raw  or  intermediate  material. 

D.  AN  is  used  in  the  manufacture  of  acrylic  and  modiacrylic  fibers, 
acrylic  plastics  and  resins,  speciality  polymers,  nitrile  rubbers,  and 
other  organic  chemicals.  It  has  also  been  used  as  a  fumigant. 

E.  Appearance  and  odor:  Colorless  to  pale  yellow  liquid  with  a  pun- 
gent odor  which  can  only  be  detected  at  concentrations  above  the 
permissible  exposure  level,  in  a  range  of  13-19  parts  AN  per  million 
parts  of  air  (13-19  ppm). 

F.  Permissible  exposure:  Exposure  may  not  exceed  either: 

1.  Two  parts  AN  per  million  parts  of  air  (2  ppm)  averaged  over  the 
8-hour  workday;  or 

2.  Ten  parts  AN  per  million  parts  of  air  ( 10  ppm)  averaged  over  any 
15-minute  period  in  the  workday. 

3.  In  addition,  skin  and  eye  contact  with  liquid  AN  is  prohibited. 

II.  HEALTH  HAZARD  DATA 

A.  Acrylonitrile  can  affect  your  body  if  you  inhale  the  vapor  (breath- 
ing), if  it  comes  in  contact  with  your  eyes  or  skin,  or  if  you  swallow 
it.  It  may  enter  your  body  through  your  skin. 

B.  Effects  of  overexposure:  1.  Short-term  exposure:  Acrylonitrile  can 
cause  eye  irritation,  nausea,  vomiting,  headache,  sneezing,  weak- 
ness, and  light-headedness.  At  high  concentrations,  the  effects  of 
exposure  may  go  on  to  loss  of  consciousness  and  death.  When  ac- 
rylonitrile is  held  in  contact  with  the  skin  after  being  absorbed  into 
shoe  leather  or  clothing,  it  may  produce  blisters  following  several 
hours  of  no  apparent  effect.  Unless  the  shoes  or  clothing  are  removed 
immediately  and  the  area  washed,  blistering  will  occur.  Usually  there 
is  no  pain  or  inflammation  associated  with  blister  formation. 

2.  Long-term  exposure:  Acrylonitrile  has  been  shown  to  cause  cancer 
in  laboratory  animals  and  has  been  associated  with  higher  incidences 
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Subpart  Z — Toxic  and  Hazardous  Substances 


..i  .  .mi  ii  in  ii in  prolonged  exposure  ol  the  •'kin  to 

.11  rylonltrlle  may  produce  Irritation  and  dermatitis, 

:t  Reporting  sinus  and  symptoms:  Vou  should  Inform  youi  employe] 

ii  vi mi  develop  any  signs  01  symptoms  and  suspect  they  are sed  by 

exposure  to  acrylonitrlle 

III.  EMERGENCY  FIRST  AID  PROCEDURES 

,  icposure  ii  aciylonltrlle  gets  Into  youi  eyes,  wash  youi 

Immediately  with  large  amounts  ol  water,  lifting  the  lower  and  uppei 

luis  ut i .isiun.iiix .  Del  medical  attention  Immediately  Contacl  lenses 

should  nut  be  worn  when  working  with  tins  chemical, 

u  skin  exposure  n  aciylonltrlle  gets  on  your  skin.  Immediately  wash 
the  i  ontamlnated  skin  with  watei  u  acrylonltrlle  soaks  through  your 
clothing,  especially  your  shoes,  remove  the  clothing  Immediately 
and  wash  the  skin  with  water,  n  symptoms  occur  after  washing,  get 
medical  attention  Immediate!)  thoroughly  wash  the  clothing  before 
rinsing  Contaminated  leather  shoes  or  other  leather  articles  should 
be  discarded. 

(  Inhalation:  If  you  or  any  other  person  breathes  in  large  amounts  of 
aciylonltrlle,  move  the  exposed  person  to  fresh  air  at  once.  If  breathing 
has  stopped,  perform  artificial  respiration.  Keep  the  affected  person 
warm  and  at  rest.  Get  medical  attention  as  soon  as  possible. 

D.  Swallowing:  When  acrylonltrlle  has  been  swallowed,  give  the  person 
large  quantities  of  water  immediately.  After  the  water  has  been  swal- 
lowed, by  to  get  the  person  to  vomit  by  having  him  touch  the  back  of 
his  throat  with  his  finger.  Do  not  make  an  unconscious  person  vomit. 
Get  medical  attenUon  immediately. 

E.  Rescue:  Move  the  affected  person  from  the  hazardous  exposure.  If  the 
exposed  person  has  been  overcome,  notify  someone  else  and  put  into 
effect  the  established  emergency  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue  procedures  and  know  the 
locaUon  of  the  emergency  equipment  before  the  need  arises. 

F.  Special  first  aid  procedures:  First  aid  kits  containing  an  adequate 
supply  (at  least  two  dozen)  of  amyl  nitrite  pearls,  each  containing 
0.3  ml.  should  be  maintained  at  each  site  where  acrylonitrlle  is 
used.  When  a  person  is  suspected  of  receiving  an  overexposure  to 
acrylonitrile.  immediately  remove  that  person  from  the  contami- 
nated area  using  established  rescue  procedures.  Contaminated 
clothing  must  be  removed  and  the  acrylonitrile  washed  from  the 
skin  immediately.  Artificial  respiration  should  be  started  at  once  if 
breathing  has  stopped.  If  the  person  is  unconscious,  amyl  nitrite 
may  be  used  as  an  antidote  by  a  properly  trained  individual  in 
accordance  with  established  emergency  procedures.  Medical  aid 
should  be  obtained  immediately. 

IV.  RESPIRATORS  AND  PROTECTIVE  CLOTHING 

A.  Respirators.  You  may  be  required  to  wear  a  respirator  for  nonrou- 
tine  activities,  in  emergencies,  while  your  employer  is  in  the  process 
of  reducing  acrylonitrile  exposures  through  engineering  controls,  and 
in  areas  where  engineering  controls  are  not  feasible.  If  respirators  are 
worn,  they  must  have  a  label  issued  by  the  National  Institute  for  Oc- 
cupational Safety  and  Health  under  the  provisions  of  42  CFR  part  84 
stating  that  the  respirators  have  been  approved  for  use  with  organic 
vapors.  For  effective  protection,  respirators  must  fit  your  face  and 
head  snugly.  Respirators  must  not  be  loosened  or  removed  in  work 
situations  where  their  use  is  required. 

Acrylonitrile  does  not  have  a  detectable  odor  except  at  levels  above  the 
permissible  exposure  limits.  Do  not  depend  on  odor  to  warn  you  when 
a  respirator  cartridge  or  canister  is  exhausted.  Cartridges  or  canisters 
must  be  changed  daily  or  before  the  end-of-service-life.  whichever 
comes  first.  Reuse  of  these  may  allow  acrylonitrille  to  gradually  filter 
through  the  cartridge  and  cause  exposures  which  you  cannot  detect  by 
odor.  If  you  can  smell  acrylonitrile  while  wearing  a  respirator,  proceed 
immediately  to  fresh  air.  If  you  experience  difficulty  breathing  while 
wearing  a  respirator,  tell  your  employer. 

B.  Supplied-air  suits:  In  some  work  situations,  the  wearing  of  sup- 
plied-air  suits  may  be  necessary.  Your  employer  must  instruct  you  in 
their  proper  use  and  operation. 

C.  Protective  clothing:  You  must  wear  impervious  clothing,  gloves,  face 
shield,  or  other  appropriate  protective  clothing  to  prevent  skin  contact 
with  liquid  acrylonitrile.  Where  protective  clothing  is  required,  your 


employei  is  required  to  provide  i  lean  garments  to  you  as  necessary  to 
assume  thai  tin- 1  lothlng  protects  you  adequately. 

Replace  or  repair  Impervious  (  lothlng  that  has  developed  leaks. 

Acrylonitrile  should  never  be  allowed  in  remain  on  the  skin  nothing 

.ind  shoes  which  are  not  Impervious  lo  ai  rylomlrllr  should  not  be  al- 
ii laminated  with  at  rvionlt rile,  and  If  they  do  the 

t  lothingand  shoes  should  be  promptly  removed  and  do  ontamlnated. 

he  laundered  or  discarded  after  the  AN  Is  re- 
moved. Once  acrylonltrlle  penetrates  shoes  or  other  leather  articles, 
they  should  not  be  worn  again. 

D.  Eye  protection:  You  must  wear  splashproof  safety  goggles  In  areas 
where  liquid  acrylonitrlle  may  contact  your  eyes.  In  addition,  contact 
lenses  should  not  be  worn  In  areas  where  eye  contact  with  acryloni- 
trile can  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE, 
HANDLING,  AND  STORAGE 

A.  Acrylonitrlle  is  a  flammable  liquid,  and  its  vapors  can  easily  form 
explosive  mixtures  In  air. 

B.  Acrylonitrlle  must  be  stored  In  tightly  closed  containers  In  a  cool, 
well-ventilated  area,  away  from  heat,  sparks,  flames,  strong  oxidizers 
(especially  bromine),  strong  bases,  copper,  copper  alloys,  ammonia, 
and  amines. 

C.  Sources  of  ignition  such  as  smoking  and  open  flames  are  prohibited 
wherever  acrylonitrlle  is  handled,  used,  or  stored  in  a  manner  that 
could  create  a  potential  lire  or  explosion  hazard. 

D.  You  should  use  non-sparking  tools  when  opening  or  closing 
metal  containers  of  acrylonitrile.  and  containers  must  be  bonded  and 
grounded  when  pouring  or  transferring  liquid  acrylonitrile. 

E.  You  must  immediately  remove  any  non-impervious  clothing  that 
becomes  wetted  with  acrylonitrile.  and  this  clothing  must  not  be  rewom 
until  the  acrylonltrlle  is  removed  from  the  clothing. 

F.  Impervious  clothing  wet  with  liquid  acrylonitrile  can  be  easily  ignited. 
This  clothing  must  be  washed  down  with  water  before  you  remove  it. 

G.  If  your  skin  becomes  wet  with  liquid  acrylonitrile,  you  must  promptly 
and  thoroughly  wash  or  shower  with  soap  or  mild  detergent  to  remove 
any  acrylonitrile  from  your  skin. 

H.  You  must  not  keep  food,  beverages,  or  smoking  materials,  nor  are 
you  permitted  to  eat  or  smoke  in  regulated  areas  where  acrylonitrile 
concentrations  are  above  the  permissible  exposure  limits. 

I.  If  you  contact  liquid  acrylonitrile.  you  must  wash  your  hands  thor- 
oughly with  soap  or  mild  detergent  and  water  before  eating,  smoking, 
or  using  toilet  facilities. 

J.  Fire  extinguishers  and  quick  drenching  facilities  must  be  readily  avail- 
able, and  you  should  know  where  they  are  and  how  to  operate  them. 

K.  Ask  your  supervisor  where  acrylonitrile  is  used  in  your  work  area 
and  for  any  additional  plant  safety  and  health  rules. 

VI.  ACCESS  TO  INFORMATION 

A.  Each  year,  your  employer  is  required  to  inform  you  of  the  information 
contained  in  this  Substance  Safety  Data  Sheet  for  acrylonitrile.  In  ad- 
dition, you  employer  must  instruct  you  in  the  proper  work  practices 
for  using  acrylonitrile,  emergency  procedures,  and  the  correct  use  of 
protective  equipment. 

B.  Your  employer  is  required  to  determine  whether  you  are  being 
exposed  to  acrylonitrile.  You  or  your  representative  has  the  right  to 
observe  employee  measurements  and  to  record  the  results  obtained. 
Your  employer  is  required  to  inform  you  of  your  exposure.  If  your 
employer  determines  that  you  are  being  overexposed,  he  or  she  is 
required  to  inform  you  of  the  actions  which  are  being  taken  to  reduce 
your  exposure  to  within  permissible  exposure  limits. 

C.  Your  employer  is  required  to  keep  records  of  your  exposures  and 
medical  examinations.  These  records  must  be  kept  by  the  employer 
for  at  least  forty  (40)  years  or  for  the  period  of  your  employment  plus 
twenty  (20)  years,  whichever  is  longer. 

D.  Your  employer  is  required  to  release  your  exposure  and  medical 
records  to  you  or  your  representative  upon  your  request. 


OSHA  Standards  for  the  Construction  Industry 


477 


APPENDIX  B  TO  §1910.1045— SUBSTANCE 
TECHNICAL  GUIDELINES  FOR  ACRYLONITRILE 

I.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  identification:  1 .  Synonyms:  AN:  VCN:  vinyl  cyanide: 
propenenitrile:  cyanoethylene;  Acrylon;  Carbacryl;  Fumigrain; 
Ventox. 

2.  Formula:  CH2  =  CHCN. 

3.  Molecular  weight:  53.1. 

B.  Physical  data:  1.  Boiling  point  (760  mm  Hg):  77.3  °C  (171  °F): 

2.  Specific  gravity  (water  =  1):  0.81  (at  20  °C  or  68  °F): 

3.  Vapor  density  (air  =  1  at  boiling  point  of  acrylonitrile):  1.83; 

4.  Melting  point:  -83  °C  (-1 17  °F): 

5.  Vapor  pressure  (@  20  °F):  83  mm  Hg; 

6.  Solubility  in  water,  percent  by  weight  @  20  °C  (68  °F):  7.35; 

7.  Evaporation  rate  (Butyl  Acetate  =  1):  4.54:  and 

8.  Appearance  and  odor:  Colorless  to  pale  yellow  liquid  with  a  pun- 
gent odor  at  concentrations  above  the  permissible  exposure  level. 
Any  detectable  odor  of  acrylonitrile  may  indicate  overexposure. 

II.  FIRE,  EXPLOSION,  AND  REACTIVITY  HAZARD  DATA 

A.  Fire:  1.  Flash  point:  -1  °C  (30  °F)  (closed  cup). 

2.  Autoignition  temperature:  481  °C  (898  °F). 

3.  Flammable  limits  air.  percent  by  volume:  Lower:  3.  Upper:  17. 

4.  Extinguishing  media:  Alcohol  foam,  carbon  dioxide,  and  dry 
chemical. 

5.  Special  fire-fighting  procedures:  Do  not  use  a  solid  stream  of  water, 
since  the  stream  will  scatter  and  spread  the  fire.  Use  water  to  cool 
containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards:  Acrylonitrile  is  a  flammable 
liquid.  Its  vapors  can  easily  form  explosive  mixtures  with  air.  All 
ignition  sources  must  be  controlled  where  acrylonitrile  is  handled, 
used,  or  stored  in  a  manner  that  could  create  a  potential  fire  or  explo- 
sion hazard.  Acrylonitrile  vapors  are  heavier  than  air  and  may  travel 
along  the  ground  and  be  ignited  by  open  flames  or  sparks  at  locations 
remote  from  the  site  at  which  acrylonitrile  is  being  handled. 

7.  For  purposes  of  compliance  with  the  requirements  of  29  CFR 
1910.106.  acrylonitrile  is  classified  as  a  class  IB  flammable  liquid. 
For  example.  7.500  ppm.  approximately  one-fourth  of  the  lower 
flammable  limit,  would  be  considered  to  pose  a  potential  fire  and 
explosion  hazard. 

8.  For  purposes  of  compliance  with  29  CFR  1910.157.  acrylonitrile 
is  classified  as  a  Class  B  fire  hazard. 

9.  For  purpose  of  compliance  with  29  CFR  1919.309.  locations 
classified  as  hazardous  due  to  the  presence  of  acrylonitrile  shall  be 
Class  I.  Group  D. 

B.  Reactivity: 

1 .  Conditions  contributing  to  instability:  Acrylonitrile  will  polymerize 
when  hot.  and  the  additional  heat  liberated  by  the  polymerization  may 
cause  containers  to  explode.  Pure  AN  may  self-polymerize,  with  a  rapid 
build-up  of  pressure,  resulting  in  an  explosion  hazard.  Inhibitors  are 
added  to  the  commercial  product  to  prevent  self-polymerization. 

2.  Incompatibilities:  Contact  with  strong  oxidizers  (especially  bro- 
mine) and  strong  bases  may  cause  fires  and  explosions.  Contact 
with  copper,  copper  alloys,  ammonia,  and  amines  may  start  seri- 
ous decomposition. 

3.  Hazardous  decomposition  products:  Toxic  gases  and  vapors  (such 
as  hydrogen  cyanide,  oxides  of  nitrogen,  and  carbon  monoxide)  may 
be  released  in  a  fire  involving  acrylonitrile  and  certain  polymers 
made  from  acrylonitrile. 

4.  Special  precautions:  Liquid  acrylonitrile  will  attack  some  forms 
of  plastics,  rubbers,  and  coatings. 

III.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  acrylonitrile  is  spilled  or  leaked,  the  following  steps  should 
be  taken: 


1 .  Remove  all  ignition  sources. 

2.  The  area  should  be  evacuated  at  once  and  re-entered  only  after  the 
area  has  been  thoroughly  ventilated  and  washed  down  with  water. 

3.  If  liquid  acrylonitrile  or  polymer  intermediate,  collect  for  recla- 
mation or  absorb  in  paper,  vermiculite,  dry  sand,  earth,  or  similar 
material,  or  wash  down  with  water  into  process  sewer  system. 

B.  Persons  not  wearing  protective  equipment  should  be  restricted 
from  areas  of  spills  or  leaks  until  clean-up  has  been  completed. 

C.  Waste  disposal  methods:  Waste  material  shall  be  disposed  of 
in  a  manner  that  is  not  hazardous  to  employees  or  to  the  genera] 
population.  Spills  of  acrylonitrile  and  flushing  of  such  spills  shall  be 
channeled  for  appropriate  treatment  or  collection  for  disposal.  They 
shall  not  be  channeled  directly  into  the  sanitary  sewer  system.  In 
selecting  the  method  of  waste  disposal,  applicable  local.  State,  and 
Federal  regulations  should  be  consulted. 

IV.  MONITORING  AND  MEASUREMENT  PROCEDURES 

A.  Exposure  above  the  Permissible  Exposure  Limit: 

1.  Eight-hour  exposure  evaluation:  Measurements  taken  for  the 
purpose  of  determining  employee  exposure  under  this  section  are 
best  taken  so  that  the  average  8-hour  exposure  may  be  determined 
from  a  single  8-hour  sample  or  two  (2)  4-hour  samples.  Air  samples 
should  be  taken  in  the  employee's  breathing  zone  (air  that  would 
most  nearly  represent  that  inhaled  by  the  employee.) 

2.  Ceiling  evaluation:  Measurements  taken  for  the  purpose  of  deter- 
mining employee  exposure  under  this  section  must  be  taken  during  pe- 
riods of  maximum  expected  airborne  concentrations  of  acrylonitrile  in 
the  employee's  breathing  zone.  A  minimum  of  three  (3)  measurements 
should  be  taken  on  one  work  shift.  The  average  of  all  measurements 
taken  is  an  estimate  of  the  employee's  ceiling  exposure. 

3.  Monitoring  techniques:  The  sampling  and  analysis  under  this  sec- 
tion may  be  performed  by  collecting  the  acrylonitrile  vapor  on  char- 
coal adsorption  tubes  or  other  composition  adsorption  tubes,  with 
subsequent  chemical  analysis.  Sampling  and  analysis  may  also  be 
performed  by  instruments  such  as  real-time  continuous  monitoring 
systems,  portable  direct-reading  instruments,  or  passive  dosimeters. 
Analysis  of  resultant  samples  should  be  by  gas  chromatograph. 

Appendix  D  lists  methods  of  sampling  and  analysis  which  have  been 
tested  by  NIOSH  and  OSHA  for  use  with  acrylonitrile.  NIOSH  and 
OSHA  have  validated  modifications  of  NIOSH  Method  S-156  (See 
Appendix  D)  under  laboratory  conditions  for  concentrations  below 
1  ppm.  The  employer  has  the  obligation  of  selecting  a  monitoring 
method  which  meets  the  accuracy  and  precision  requirements  of  the 
standard  under  his  unique  field  conditions.  The  standard  requires  that 
methods  of  monitoring  must  be  accurate,  to  a  95-percent  confidence 
level,  to  ±35-percent  for  concentrations  of  AN  at  or  above  2  ppm.  and 
to  ±50-percent  for  concentrations  below  2  ppm.  In  addition  to  the 
methods  described  in  Appendix  D,  there  are  numerous  other  methods 
available  for  monitoring  for  AN  in  the  workplace.  Details  on  these  other 
methods  have  been  submitted  by  various  companies  to  the  rulemaking 
record,  and  are  available  at  the  OSHA  Docket  Office. 

B.  Since  many  of  the  duties  relating  to  employee  exposure  are  dependent 
on  the  results  of  monitoring  and  measuring  procedures,  employers  shall 
assure  that  the  evaluation  of  employee  exposures  is  performed  by  a 
competent  industrial  hygienist  or  other  technically  qualified  person. 

V.  PROTECTIVE  CLOTHING 

Employees  shall  be  provided  with  and  required  to  wear  appropriate 
protective  clothing  to  prevent  any  possibility  of  skin  contact  with 
liquid  AN.  Because  acrylonitrile  is  absorbed  through  the  skin,  it  is 
important  to  prevent  skin  contact  with  liquid  AN.  Protective  cloth- 
ing shall  include  impermeable  coveralls  or  similar  full-body  work 
clothing,  gloves,  headcoverings.  as  appropriate  to  protect  areas  of 
the  body  which  may  come  in  contact  with  liquid  AN. 

Employers  should  ascertain  that  the  protective  garments  are  imper- 
meable to  acrylonitrile.  Non-impermeable  clothing  and  shoes  should 
not  be  allowed  to  become  contaminated  with  liquid  AN.  If  permeable 
clothing  does  become  contaminated,  it  should  be  promptly  removed, 
placed  in  a  regulated  area  for  removal  of  the  AN.  and  not  worn  again 
until  the  AN  is  removed.  If  leather  footwear  or  other  leather  garments 
become  wet  from  acrylonitrile.  they  should  be  replaced  and  not  worn 
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For  purposes  ol  complying  with  29  CFR  1910.141.  the  following  items 
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A  ihe  workpUv  e  should  be  kept  clean,  orderly,  and  In  a  sanitary  con 
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IS.  Dry  sweeping  and  the  use  ol  compressed  air  Is  unsafe  for  the  cleaning 
of  floors  and  other  BUlfaceS  where  liquid  AN  may  be  found. 

C.  Adequate  washing  facilities  with  hot  and  cold  water  are  to  be 
provided,  and  maintained  In  a  sanitary  condition.  Suitable  cleans- 
ing agents  arc  also  to  be  provided  to  assure  the  effective  removal  of 
acrylonitrile  from  the  skin. 

D.  Change  or  dressing  rooms  with  individual  clothes  storage  faeilities 
must  be  provided  to  prevent  the  contamination  of  street  clothes  with 
acrylonitrile.  Because  of  the  hazardous  nature  of  acrylonitrile.  con- 
taminated protective  clothing  should  be  placed  in  a  regulated  area 
designated  by  the  employer  for  removal  of  the  AN  before  the  clothing 
is  laundered  or  disposed  of. 

VII.  MISCELLANEOUS  PRECAUTIONS 

A.  Store  acrylonitrile  in  tightly-closed  containers  in  a  cool,  well-ventilated 
area  and  take  necessary  precautions  to  avoid  any  explosion  hazard. 

B.  High  exposures  to  acrylonitrile  can  occur  when  transferring  the 
liquid  from  one  container  to  another. 

C.  Non-sparking  tools  must  be  used  to  open  and  close  metal  acrylo- 
nitrile containers.  These  containers  must  be  effectively  grounded  and 
bonded  prior  to  pouring. 

D.  Never  store  uninhibited  acrylonitrile. 

E.  Acrylonitrile  vapors  are  not  inhibited.  They  may  form  polymers  and 
clog  vents  of  storage  tanks. 

F.  Use  of  supplied-air  suits  or  other  impervious  coverings  may  be 
necessary  to  prevent  skin  contact  with  and  provide  respiratory  pro- 
tection from  acrylonitrile  where  the  concentration  of  acrylonitrile  is 
unknown  or  is  above  the  ceiling  limit.  Supplied-air  suits  should  be 
selected,  used,  and  maintained  under  the  immediate  supervision  of 
persons  knowledgeable  in  the  limitations  and  potential  life-endangering 
characteristics  of  supplied-air  suits. 

G.  Employers  shall  advise  employees  of  all  areas  and  operations  where 
exposure  to  acrylonitrile  could  occur. 

VIII.  COMMON  OPERATIONS 
Common  operations  in  which  exposure  to  acrylonitrile  is  likely  to  oc- 
cur include  the  following:  Manufacture  of  the  acrylonitrile  monomer: 
synthesis  of  acrylic  fibers,  ABS.  SAN.  and  nltrile  barrier  plastics  and 
resins,  nitrile  rubber,  surface  coatings,  specialty  chemicals,  use  as  a 
chemical  intermediate,  use  as  a  fumigant  and  in  the  cyanoethylatlon 
of  cotton. 

APPENDIX  C  TO  §1910.1045— 
MEDICAL  SURVEILLANCE  GUIDELINES 
FOR  ACRYLONITRILE 

I.  ROUTE  OF  ENTRY 
Inhalation;  skin  absorption;  ingestion. 

II.  TOXICOLOGY 

Acrylonitrile  vapor  is  an  asphyxiant  due  to  inhibitory  action  on  metabolic 
enzyme  systems.  Animals  exposed  to  75  or  100  ppm  for  7  hours  have 
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ih  hi  ption  with  systemic  effects,  and  in  ihe  formation  ol  large  blisters 
ilh  i  a  latent  period  of  several  hours.  Although  there  is  usually  little  or 
no  pain  or  Inflammation,  the  aiie<  ted  skin  resembles  a  second-degree 
thermal  burn,  Solutions  spilled  on  exposed  skin,  or  on  areas  covered 
only  by  a  lighi  layer  ol  clothing  evaporate  rapidly,  leaving  no  irriiaUon. 
01  at  the  most,  mild  transient  redness.  Repeated  spills  on  exposed  skin 
may  reaull  In  dermatitis  due  tO  solvent  effects. 

Results  after  1  year  of  a  planned  2-year  animal  study  on  the  effects 
ol  exposure  to  acrylonitrile  have  indicated  that  rats  Ingesting  as  little 
as  35  ppm  in  their  drinking  water  develop  tumors  of  the  central  ner- 
vous system.  The  Interim  results  of  this  study  have  been  supported 
by  a  similar  study  being  conducted  by  the  same  laboratory,  involving 
exposure  of  rats  by  inhalation  of  acrylonitrile  vapor,  which  has  shown 
similar  types  of  tumors  in  animals  exposed  to  80  ppm. 

In  addition,  the  preliminary  results  of  an  epidemiological  study  being 
performed  by  duPont  on  a  cohort  of  workers  In  their  Camden.  S.C.  aayllc 
liber  plant  indicate  a  statistically  significant  increase  in  the  Incidence  of 
colon  and  lung  cancers  among  employees  exposed  to  acrylonitrile. 

III.  SIGNS  AND  SYMPTOMS  OF  ACUTE  OVEREXPOSURE 
Asphyxia  and  death  can  occur  from  exposure  to  high  concentrations  of 
acrylonitrile.  Symptoms  of  overexposure  include  eye  Irritation,  head- 
ache, sneezing,  nausea  and  vomiting,  weakness,  and  light-headedness. 
Prolonged  skin  contact  can  cause  blisters  on  the  skin  with  appearance 
of  a  second-degree  burn,  but  with  little  or  no  pain.  Repeated  skin 
contact  may  produce  scaling  dermatitis. 

IV.  TREATMENT  OF  ACUTE  OVEREXPOSURE 

Remove  employee  from  exposure.  Immediately  flush  eyes  with  water 
and  wash  skin  with  soap  or  mild  detergent  and  water.  If  AN  has  been 
swallowed,  and  person  is  conscious,  induce  vomiting.  Give  artificial 
resuscitation  if  indicated.  More  severe  cases,  such  as  those  associated 
with  loss  of  consciousness,  may  be  treated  by  the  intravenous  admin- 
istration of  sodium  nitrite,  followed  by  sodium  thiosulfate.  although 
this  is  not  as  effective  for  acrylonitrile  poisoning  as  for  inorganic 
cyanide  poisoning. 

V.  SURVEILLANCE  AND 
PREVENTIVE  CONSIDERATIONS 

A.  As  noted  above,  exposure  to  acrylonitrile  has  been  linked  to  increased 
incidence  of  cancers  of  the  colon  and  lung  in  employees  of  the  duPont 
acrylic  fiber  plant  in  Camden.  S.C.  In  addition,  the  animal  testing  of 
acrylonitrile  has  resulted  in  the  development  of  cancers  of  the  central 
nervous  system  In  rats  exposed  by  either  inhalation  or  ingestion.  The 
physician  should  be  aware  of  the  findings  of  these  studies  in  evaluat- 
ing the  health  of  employees  exposed  to  acrylonitrile. 

Most  reported  acute  effects  of  occupational  exposure  to  acrylonitrile 
are  due  to  its  ability  to  cause  tissue  anoxia  and  asphyxia.  The  effects 
are  similar  to  those  caused  by  hydrogen  cyanide.  Liquid  acrylonitrile 
can  be  absorbed  through  the  skin  upon  prolonged  contact.  The  liquid 
readily  penetrates  leather,  and  will  produce  burns  of  the  feet  if  footwear 
contaminated  with  acrylonitrile  is  not  removed. 

It  is  important  for  the  physician  to  become  familiar  with  the  operating 
conditions  in  which  exposure  to  acrylonitrile  may  occur.  Those  em- 
ployees with  skin  diseases  may  not  tolerate  the  wearing  of  whatever 
protective  clothing  may  be  necessary  to  protect  them  from  exposure. 
In  addition,  those  with  chronic  respiratory  disease  may  not  tolerate 
the  wearing  of  negative-pressure  respirators. 

B.  Surveillance  and  screening.  Medical  histories  and  laboratory  exami- 
nations are  required  for  each  employee  subject  to  exposure  to  acrylo- 
nitrile above  the  action  level.  The  employer  must  screen  employees  for 
history  of  certain  medical  conditions  which  might  place  the  employee 
at  increased  risk  from  exposure. 
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1.  Central  nervous  system  dysjimction.  Acute  effects  of  exposure  to 
acrylonltrile  generally  Involve  the  central  nervous  system.  Symptoms 
of  acrylonitrile  exposure  include  headache,  nausea,  dizziness,  and 
general  weakness.  The  animal  studies  cited  above  suggest  possible 
carcinogenic  effects  of  acrylonitrile  on  the  central  nervous  system, 
since  rats  exposed  by  either  inhalation  or  ingestion  have  developed 
similar  CNS  tumors. 

2.  Respiratory  disease.  The  duPont  data  indicate  an  increased  risk 
of  lung  cancer  among  employees  exposed  to  acrylonitrile. 

3.  Gastrointestinal  disease.  The  duPont  data  indicate  an  increased 
risk  of  cancer  of  the  colon  among  employees  exposed  to  acrylonitrile. 
In  addition,  the  animal  studies  show  possible  tumor  production  in 
the  stomachs  of  the  rats  in  the  ingestion  study. 

4.  Skin  disease.  Acrylonitrile  can  cause  skin  bums  when  prolonged 
skin  contact  with  the  liquid  occurs.  In  addition,  repeated  skin  contact 
with  the  liquid  can  cause  dermatitis. 

5.  General.  The  purpose  of  the  medical  procedures  outlined  in  the 
standard  is  to  establish  a  baseline  for  future  health  monitoring. 
Persons  unusually  susceptible  to  the  effects  of  anoxia  or  those  with 
anemia  would  be  expected  to  be  at  increased  risk.  In  addition  to 
emphasis  on  the  CNS.  respiratory  and  gastrointestinal  systems, 
the  cardiovascular  system,  liver,  and  kidney  function  should  also 
be  stressed. 

APPENDIX  D  TO  §1910.1045— 
SAMPLING  AND  ANALYTICAL  METHODS 
FOR  ACRYLONITRILE 

There  are  many  methods  available  for  monitoring  employee  expo- 
sures to  acrylonitrile.  Most  of  these  involve  the  use  of  charcoal  tubes 
and  sampling  pumps,  with  analysis  by  gas  chromatograph.  The 
essential  differences  between  the  charcoal  tube  methods  Include, 
among  others,  the  use  of  different  desorbing  solvents,  the  use  of 
different  lots  of  charcoal,  and  the  use  of  different  equipment  for 
analysis  of  the  samples. 

Besides  charcoal,  considerable  work  has  been  performed  on  methods 
using  porous  polymer  sampling  tubes  and  passive  dosimeters.  In 
addition,  there  are  several  portable  gas  analyzers  and  monitoring 
units  available  on  the  open  market. 

This  appendix  contains  details  for  the  methods  which  have  been 
tested  at  OSHA  Analytical  Laboratory  in  Salt  Lake  City,  and  NIOSH 
in  Cincinnati.  Each  is  a  variation  on  NIOSH  Method  S-156,  which 
is  also  included  for  reference.  This  does  not  indicate  that  these 
methods  are  the  only  ones  which  will  be  satisfactory.  There  also  may 
be  workplace  situations  in  which  these  methods  are  not  adequate, 
due  to  such  factors  as  high  humidity.  Copies  of  the  other  methods 
available  to  OSHA  are  available  in  the  rulemaking  record,  and  may 
be  obtained  from  the  OSHA  Docket  Office.  These  include,  the  Union 
Carbide,  Monsanto.  Dow  Chemical  and  Dow  Badische  methods,  as 
well  as  NIOSH  Method  P  &  CAM  127. 

Employers  who  note  problems  with  sample  breakthrough  should 
try  larger  charcoal  tubes.  Tubes  of  larger  capacity  are  available,  and 
are  often  used  for  sampling  vinyl  chloride.  In  addition,  lower  flow 
rates  and  shorter  sampling  times  should  be  beneficial  in  minimizing 
breakthrough  problems. 

Whatever  method  the  employer  chooses,  he  must  assure  himself  of 
the  method's  accuracy  and  precision  under  the  unique  conditions 
present  in  his  workplace. 

NIOSH  METHOD  S-156  (UNMODIFIED) 

Analyte:  Acrylonitrile. 

Matrix:  Air. 

Procedure:  Absorption  on  charcoal,  desorption  with  methanol,  GC. 

1 .  Principle  of  the  method  (Reference  11.1). 

1 . 1  A  known  volume  of  air  is  drawn  through  a  charcoal  tube  to  trap 
the  organic  vapors  present. 

1.2  The  charcoal  in  the  tube  is  transferred  to  a  small,  stoppered 
sample  container,  and  the  analyte  is  desorbed  with  methanol. 

1.3  An  aliquot  of  the  desorbed  sample  is  injected  into  a  gas 
chromatograph. 


1 .4  The  area  of  the  resulting  peak  is  determined  and  compared  with 
areas  obtained  for  standards. 

2.  Range  and  sensitivity. 

2.1  This  method  was  validated  over  the  range  of  17.5-70.0  mg/ 
cu  m  at  an  atmospheric  temperature  and  pressure  of  22  °C  and  760 
mm  Hg,  using  a  20-liter  sample.  Under  the  conditions  of  sample 
size  (20-liters)  the  probable  useful  range  of  this  method  is  4.5- 
135  mg/cu  m.  The  method  is  capable  of  measuring  much  smaller 
amounts  if  the  desorption  efficiency  is  adequate.  Desorption  efficiency 
must  be  determined  over  the  range  used. 

2.2  The  upper  limit  of  the  range  of  the  method  is  dependent  on  the 
adsorptive  capacity  of  the  charcoal  tube.  This  capacity  varies  with 
the  concentrations  of  acrylonitrile  and  other  substances  in  the  air. 
The  first  section  of  the  charcoal  tube  was  found  to  hold  at  least  3.97 
mg  of  acrylonitrile  when  a  test  atmosphere  containing  92.0  mg/cu 
m  of  acrylonitrile  in  air  was  sampled  0. 18  liter  per  minute  for  240 
minutes:  at  that  time  the  concentration  of  acrylonitrile  in  the  effluent 
was  less  than  5  percent  of  that  in  the  influent.  (The  charcoal  tube 
consists  of  two  sections  of  activated  charcoal  separated  by  a  section 
of  urethane  foam.  See  section  6.2.)  If  a  particular  atmosphere  is 
suspected  of  containing  a  large  amount  of  contaminant,  a  smaller 
sampling  volume  should  be  taken. 

3.  Interference. 

3. 1  When  the  amount  of  water  in  the  air  is  so  great  that  conden- 
sation actually  occurs  in  the  tube,  organic  vapors  will  not  be  trapped 
efficiently.  Preliminary  experiments  using  toluene  indicate  that  high 
humidity  severely  decreases  the  breakthrough  volume. 

3.2  When  interfering  compounds  are  known  or  suspected  to  be  pres- 
ent in  the  air.  such  information,  including  their  suspected  identities, 
should  be  transmitted  with  the  sample. 

3.3  It  must  be  emphasized  that  any  compound  which  has  the  same 
retention  time  as  the  analyte  at  the  operating  conditions  described 
in  this  method  is  an  interference.  Retention  time  data  on  a  single 
column  cannot  be  considered  proof  of  chemical  identity. 

3.4  If  the  possibility  of  interference  exists,  separation  conditions 
(column  packing,  temperature,  etc.)  must  be  changed  to  circumvent 
the  problem. 

4.  Precision  and  accuracy. 

4. 1  The  Coefficient  of  Variation  (CVT)  for  the  total  analytical  and 
sampling  method  in  the  range  of  17.5-70.0  mg/cu  m  was  0.073. 
This  value  corresponds  to  a  3.3  mg/cu  m  standard  deviation  at  the 
(previous)  OSHA  standard  level  (20  ppm).  Statistical  information 
and  details  of  the  validation  and  experimental  test  procedures  can 
be  found  in  Reference  1 1.2. 

4.2  On  the  average  the  concentrations  obtained  at  the  20  ppm  level 
using  the  overall  sampling  and  analytical  method  were  6.0  percent 
lower  than  the  "true"  concentrations  for  a  limited  number  of  labo- 
ratory experiments.  Any  difference  between  the  "found"  and  "true" 
concentrations  may  not  represent  a  bias  in  the  sampling  and  analyti- 
cal method,  but  rather  a  random  variation  from  the  experimentally 
determined  "true"  concentration.  Therefore,  no  recovery  correction 
should  be  applied  to  the  final  result  in  section  10.5. 

5.  Advantages  and  disadvantages  of  the  method. 

5. 1  The  sampling  device  is  small,  portable,  and  involves  no  liquids. 
Interferences  are  minimal,  and  most  of  those  which  do  occur  can  be 
eliminated  by  altering  chromatographic  conditions.  The  tubes  are 
analyzed  by  means  of  a  quick,  instrumental  method. 

The  method  can  also  be  used  for  the  simultaneous  analysis  of  two 
or  more  substances  suspected  to  be  present  in  the  same  sample  by 
simply  changing  gas  chromatographic  conditions. 

5.2  One  disadvantage  of  the  method  is  that  the  amount  of  sample 
which  can  be  taken  is  limited  by  the  number  of  milligrams  that 
the  tube  will  hold  before  overloading.  When  the  sample  value 
obtained  for  the  backup  section  of  the  charcoal  tube  exceeds 
25  percent  of  that  found  on  the  front  section,  the  possibility  of 
sample  loss  exists. 

5.3  Furthermore,  the  precision  of  the  method  is  limited  by  the  re- 
producibility of  the  pressure  drop  across  the  tubes.  This  drop  will 
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affect  the  flow  rate  and  cause  the  volume  i"  t«  Imprw  I*    bt  i  i 
pump  is  usually  <  allbrated  im  one  tube  onlj 

ti  Apparatus 

i,  i  V  calibrated  personal  sampling  pump  whose  How  can  be  determined 

within  t6  percent  at  the  re*  ommended  Don  rate  (Reference  11.3). 

i,  2  i  'i i.i i  •  oal  tubi  ■  i  ilass  tubes  with  both  ends  Qame  sealed,  7  cm 
longwltha6-mmO.D  and  a  i  mm  I.D.,  containing  2  sections 
40  mesh  activated  charcoal  separated  by  a  2  mm  portion  of  urethane 
he  at  Uvated  i  narcosis  prepared  from  coconut  shells  and  la 
Bred  al  800  C  prloi  to  packing.  The  adsorbing  section  contains 
100  mg  di  charcoal,  the  backup  section  50  mg.  A  3  mm  portion  ol 
urethane  roam  Is  placed  between  the  outlet  end  ol  the  tube  and  the 
backup  section.  A  plug  ol  slllcated  glass  wool  is  placed  In  front  ol 
the  adsorbing  section,  the  pressure  drop  across  the  tube  must  be 
less  than  l  Inch  <ii  mercury  al  a  Bow  rate  of  t  Uter  per  mini 

6.3  Gas  chromatograph  equipped  with  a  flame  Ionization  detectOI 

6.4  Column  (4 -ft  X  1/4  In  stainless  steel]  packed  with  50/80  mesh 
Poropak.  type  Q. 

6.5  An  electronic  integrator  or  some  other  suitable  method  for  mea- 
suring peak  areas. 

6.6  Two-millillter  sample  containers  With  glass  stoppers  or  Teflon- 
lined  eaps.  If  an  automatic  sample  injector  is  used,  the  associated 
vials  may  be  used. 

6.7  Microliter  syringes:  10-microliter  and  other  convenient  sizes  for 
making  standards. 

6.8  Pipets:  1.0-ml  delivery  pipets. 

6.9  Volumetric  flask:  10-ml  or  convenient  sizes  for  making  standard 
solutions. 

7.  Reagents. 

7. 1  Chromatographic  quality  methanol. 

7.2  Acrylonitrile.  reagent  grade. 

7.3  Hexane,  reagent  grade. 

7.4  Purified  nitrogen. 

7.5  Prcpurified  hydrogen. 

7.6  Filtered  compressed  air. 

8.  Procedure. 

8.1  Cleaning  of  equipment.  All  glassware  used  for  the  laboratory 
analysis  should  be  detergent  washed  and  thoroughly  rinsed  with  tap 
water  and  distilled  water. 

8.2  Calibration  of  personal  pumps.  Each  personal  pump  must  be  cali- 
brated with  a  representative  charcoal  tube  in  the  line.  This  will  minimize 
errors  associated  with  uncertainties  in  the  sample  volume  collected. 

8.3  Collection  and  shipping  of  samples. 

8.3. 1  Immediately  before  sampling,  break  the  ends  of  the  tube  to  provide 
an  opening  at  least  one-half  the  internal  diameter  of  the  tube  (2  mm). 

8.3.2  The  smaller  section  of  charcoal  is  used  as  a  backup  and  should 
be  positioned  nearest  the  sampling  pump. 

8.3.3  The  charcoal  tube  should  be  placed  in  a  vertical  direction  during 
sampling  to  minimize  channeling  through  the  charcoal. 

8.3.4  Air  being  sampled  should  not  be  passed  through  any  hose  or 
tubing  before  entering  the  charcoal  tube. 

8.3.5  A  maximum  sample  size  of  20  liters  is  recommended.  Sample  at 
a  flow  of  0.20  liter  per  minute  or  less.  The  flow  rate  should  be  known 
with  an  accuracy  of  at  least  ±5  percent. 

8.3.6  The  temperature  and  pressure  of  the  atmosphere  being 
sampled  should  be  recorded.  If  pressure  reading  is  not  available, 
record  the  elevation. 

8.3.7  The  charcoal  tubes  should  be  capped  with  the  supplied  plastic 
caps  immediately  after  sampling.  Under  no  circumstances  should 
rubber  caps  be  used. 

8.3.8  With  each  batch  of  10  samples  submit  one  tube  from  the  same 
lot  of  tubes  which  was  used  for  sample  collection  and  which  is  sub- 


in  ted  i"  exactly  the  same  handling  .is  the  samples  exi  epl  thai  no  all 

is  drawn  through  It.  Uibel  this  as  a  blank 

ipped  tubes  should  be  pai  ked  tightly  and  padded  befar 
are  shipped  to  minimize  tube  breakage  during  shipping 

h  3. 10  A  sample  ni  the  bulk  material  should  be  submitted  to  the  labo 
i.iioiv  in  a  glass  contalnei  ••■  Itha  leflon  lined  cap  I  his  sample  should 
noi  be  transported  in  the  same  i  ontalnei  as  the  i  harcoal  tubes. 

8.4  Analysis  qfsamp 

S  i  i  Preparation  ol  samples  in  preparation  foi  analysis,  each  i  ban  oal 
tube  is  scored  with  a  lile  In  front  ol  the  Oral  set  bon  oi  i  ban  oal  and 
broken  open,  i  he  glass  wool  is  removed  and  dlsi  aided,  The  chan  oal 
m  the  in  -st  (larger]  sa  tlon  is  transferred  to  a  2  ml  stoppered  sample 
container.  The  separating  sei  tlon  ol  loam  is  rt  moved  and  rllsrarnWI 
the  second  section  Is  transferred  toanothei  stoppered  <  ontainer.  These 
two  sections  are  analyzed  Beparati 

8.4.2  Desorptlon  of  samples.  Prior  to  analysis.  1 .0  ml  of  methanol  Is 

I  mio  each  sample  container.  Desorptlon  should  be  done  for  30 
minutes.  Tests  indicate  thai  lias  is  adequate  if  the  sample  is  agitated 

occasionally  during  this  period.  Ifanaul atii  simple  injector  is  used. 

the  sample  vials  should  be  capped  as  soon  as  the  solvent  is  added  to 
minimize  volatilization. 

8.4.3  GC  conditions.  The  typical  operating  conditions  for  the  gas 
chromatograph  are: 

1.  50  ml/min  (60  psig)  nitrogen  carrier  gas  flow. 

2.  65  ml/min  (24  psig)  hydrogen  gas  flow  to  detector. 

3.  500  ml/min  (50  psig)  air  How  to  detector. 

4.  235  °C  injector  temperature. 

5.  255  °C  manifold  temperature  (detector). 

6.  155  °C  column  temperature. 

8.4.4  Injection.  The  first  step  in  the  analysis  is  the  injection  of  the 
sample  into  the  gas  chromatograph.  To  eliminate  difficulties  arising 
from  blowback  or  distillation  within  the  syringe  needle,  one  should 
employ  the  solvent  flush  injection  technique.  The  10-microliter  syringe 
is  first  flushed  with  solvent  several  times  to  wet  the  barrel  and  plunger. 
Three  microliters  of  solvent  are  drawn  into  the  syringe  to  increase  the 
accuracy  and  reproducibility  of  the  injected  sample  volume.  The  needle 
is  removed  from  the  solvent,  and  the  plunger  is  pulled  back  about  0.2 
microliter  to  separate  the  solvent  flush  from  the  sample  with  a  pocket 
of  air  to  be  used  as  a  marker.  The  needle  is  then  immersed  in  the 
sample,  and  a  5-mieroliter  aliquot  is  withdrawn,  taking  into  consider- 
ation the  volume  of  the  needle,  since  the  sample  in  the  needle  will  be 
completely  injected.  After  the  needle  is  removed  from  the  sample  and 
prior  to  injection,  the  plunger  is  pulled  back  1 .2  microliters  to  minimize 
evaporation  of  the  sample  from  the  tip  of  the  needle.  Observe  that  the 
sample  occupies  4.9-5.0  microliters  in  the  barrel  of  the  syringe.  Dupli- 
cate injections  of  each  sample  and  standard  should  be  made.  No  more 
than  a  3  percent  difference  in  area  is  to  be  expected.  An  automatic 
sample  injector  can  be  used  if  it  is  shown  to  give  reproducibility  at 
least  as  good  as  the  solvent  flush  method. 

8.4.5  Measurement  of  area.  The  area  of  the  sample  peak  is  measured 
by  an  electronic  integrator  or  some  other  suitable  form  of  area  mea- 
surement, and  preliminary  results  are  read  from  a  standard  curve 
prepared  as  discussed  below. 

8.5  Determination  of  desorption  efficiency. 

8.5.1  Importance  of  determination.  The  desorption  efficiency  of  a 
particular  compound  can  vary  from  one  laboratory  to  another  and 
also  from  one  batch  of  charcoal  to  another.  Thus,  it  is  necessary  to 
determine  at  least  once  the  percentage  of  the  specific  compound  that 
is  removed  in  the  desorption  process,  provided  the  same  batch  of 
charcoal  is  used. 

8.5.2  Procedure  for  determining  desorption  efficiency.  Activated  charcoal 
equivalent  to  the  amount  in  the  first  section  of  the  sampling  tube  ( 1 00  mg) 
is  measured  into  a  2.5  in,  4-mm  l.D.  glass  tube,  flame  sealed  at  one  end. 
This  charcoal  must  be  from  the  same  batch  as  that  used  in  obtaining  the 
samples  and  can  be  obtained  from  unused  charcoal  tubes.  The  open  end  is 
capped  with  Parafilm.  A  known  amount  of  hexane  solution  of  acrylonitrile 
containing  0.239  g/ml  is  injected  directly  into  the  activated  charcoal  with 
a  microliter  syringe,  and  tube  is  capped  with  more  Parafilm.  When  using 
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an  automatic  sample  injector,  the  sample  injector  vials,  capped  with 
Teflon-faced  septa,  may  be  used  in  place  of  the  glass  tube. 

The  amount  injected  is  equivalent  to  that  present  in  a  20-liter  air 
sample  at  the  selected  level. 

Six  tubes  at  each  of  three  levels  (0.5X.  IX.  and  2X  of  the  standard)  are 
prepared  in  this  manner  and  allowed  to  stand  for  at  least  overnight 
to  assure  complete  adsorption  of  the  analyte  onto  the  charcoal.  These 
tubes  are  referred  to  as  the  sample.  A  parallel  blank  tube  should  be 
treated  in  the  same  manner  except  that  no  sample  is  added  to  it.  The 
sample  and  blank  tubes  are  desorbed  and  analyzed  in  exactly  the 
same  manner  as  the  sampling  tube  described  in  section  8.4. 

Two  or  three  standards  are  prepared  by  injecting  the  same  volume  of 
compound  into  1.0  ml  of  methanol  with  the  same  syringe  used  in  the 
preparation  of  the  samples.  These  are  analyzed  with  the  samples. 

The  desorption  efficiency  (D.E.)  equals  the  average  weight  in  mg 
recovered  from  the  tube  divided  by  the  weight  in  mg  added  to  the 
tube,  or 


D.E. 


Average  weight  recovered  (mg) 
weight  added  (mg) 


The  desorption  efficiency  is  dependent  on  the  amount  of  analyte  col- 
lected on  the  charcoal.  Plot  the  desorption  efficiency  versus  weight 
of  analyte  found.  This  curve  is  used  in  section  10.4  to  correct  for 
adsorption  losses. 

9.  Calibration  and  standards. 

It  is  convenient  to  express  concentration  of  standards  in  terms  of 
mg/ 1 .0  ml  methanol,  because  samples  are  desorbed  in  this  amount 
of  methanol.  The  density  of  the  analyte  is  used  to  convert  mg  into 
microliters  for  easy  measurement  with  a  microliter  syringe.  A  series 
of  standards,  varying  in  concentration  over  the  range  of  interest,  is 
prepared  and  analyzed  under  the  same  GC  conditions  and  during 
the  same  time  period  as  the  unknown  samples.  Curves  are  estab- 
lished by  plotting  concentration  in  mg/1.0  ml  versus  peak  area. 

NOTE:  Since  no  internal  standard  is  used  in  the  method,  standard 
solutions  must  be  analyzed  at  the  same  time  that  the  sample  analysis 
is  done.  This  will  minimize  the  effect  of  known  day-to-day  variations 
and  variations  during  the  same  day  of  the  FID  response. 

10.  Calculations. 

10. 1  Read  the  weight,  in  mg.  corresponding  to  each  peak  area  from 
the  standard  curve.  No  volume  corrections  are  needed,  because  the 
standard  curve  is  based  on  mg/ 1 .0  ml  methanol  and  the  volume  of 
sample  injected  is  identical  to  the  volume  of  the  standards  injected. 

10.2  Corrections  for  the  bank  must  be  made  for  each  sample. 

mg  a  mg  sample-mg  blank 
Where: 

mg  sample  =  mg  found  in  front  section  of  sample  tube, 
mg  sample  =  mg  found  in  front  section  of  blank  tube. 
A  similar  procedure  is  followed  for  the  backup  sections. 

10.3  Add  the  weights  found  in  the  front  and  backup  sections  to  get 
the  total  weight  in  the  sample. 

10.4  Read  the  desorption  efficiency  from  the  curve  (see  sec.  8.5.2) 
for  the  amount  found  in  the  front  section.  Divide  the  total  weight  by 
this  desorption  efficiency  to  obtain  the  corrected  mg/sample. 

Corrected  mg/sample  =  Total  weight/D.E. 

10.5  The  concentration  of  the  analyte  in  the  air  sampled  can  be 
expressed  in  mg/cu  m. 

mg/cu  m  =  Corrected  mg  (section  10.4)  x 
1,000  (liter/cu  m)/air  volume  sampled  (liter) 

10.6  Another  method  of  expressing  concentration  is  ppm. 
ppm  =  m  mg/cu  x  24.45/M.W.  x  760/PX  T.  +  273/298 

Where: 

P  =  Pressure  (mm  Hg)  of  air  sampled. 

T  =  Temperature  (CC)  of  air  sampled. 


24.45  =  Molar  volume  (liter/mole)  at  25  °C  and  760  mm  Hg. 
M.W.  =  Molecular  weight  (g/mole)  of  analyte. 
760  =  Standard  pressure  (mm  Hg). 
298  =  Standard  temperature  (°K). 
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NIOSH  Modification  of 

NIOSH  Method  S-1 56 
The  NIOSH  recommended  method  for  low  levels  for  acrylonitrile  is  a 
modification  of  method  S- 1 56.  It  differs  in  the  following  respects: 

(1)  Samples  are  desorbed  using  1  ml  of  1  percent  acetone  in  CS2 
rather  than  methanol. 

(2)  The  analytical  column  and  conditions  are: 

Column:  20  percent  SP-1000  on  80/100  Supelcoport  10  feet  x  1/8 
inch  S.S. 

Conditions: 

Injector  temperature:  200  °C. 

Detector  temperature:  100  °C. 

Column  temperature:  85  °C. 

Helium  flow:  25  ml/min. 

Air  flow:  450  ml/min. 

Hydrogen  flow:  55  ml/min. 

(3)  A  2  pi  injection  of  the  desorbed  analyte  is  used. 

(4)  A  sampling  rate  of  100  ml/min  is  recommended. 

OSHA  Laboratory  Modification  of  NIOSH  Method  S-1 56 
Analyte:  Acrylonitrile. 

Matrix:  Air. 

Procedure:  Adsorption  on  charcoal,  desorption  with  methanol.  GC. 

1.  Principle  of  the  Method  (Reference  1). 

1 . 1  A  known  volume  of  air  is  drawn  through  a  charcoal  tube  to  trap 
the  organic  vapors  present. 

1.2  The  charcoal  in  the  tube  is  transferred  to  a  small,  stoppered 
sample  vial,  and  the  analyte  is  desorbed  with  methanol. 

1.3  An  aliquot  of  the  desorbed  sample  is  injected  into  a  gas  chro- 
ma tograph. 

1 .4  The  area  of  the  resulting  peak  is  determined  and  compared  with 
areas  obtained  for  standards. 

2.  Advantages  and  disadvantages  of  the  method. 

2.1  The  sampling  device  is  small,  portable,  and  involves  no  liquids. 
Interferences  are  minimal,  and  most  of  those  which  do  occur  can  be 
eliminated  by  altering  chromatographic  conditions.  The  tubes  are 
analyzed  by  means  of  a  quick,  instrumental  method. 

2.2  This  method  may  not  be  adequate  for  the  simultaneous  analysis 
of  two  or  more  substances. 

2.3  The  amount  of  sample  which  can  be  taken  is  limited  by  the  num- 
ber of  milligrams  that  the  tube  will  hold  before  overloading.  When 
the  sample  value  obtained  for  the  backup  section  of  the  charcoal 
tube  exceeds  25  percent  of  that  found  on  the  front  section,  the  pos- 
sibility of  sample  loss  exists. 

2.4  The  precision  of  the  method  is  limited  by  the  reproducibility  of 
the  pressure  drop  across  the  tubes.  This  drop  will  affect  the  flow  rate 
and  cause  the  volume  to  be  imprecise,  because  the  pump  is  usually 
calibrated  for  one  tube  only. 


482 


Subpart  Z — Toxic  and  Hazardous  Substances 


:i  Apparatus, 

I  i  A  calibrated  personal  sampling  pump  whose  Oow  canbedeten •■! 

u  ii  1 111 1  t5  percent  al  the  recommended  How  rate 

i  ilase  tube  with  both  ends  flame  sealed,  7i 
wiiii  .1  6  mm  'in  .mil  .i  i  nun  I  I)  ,  containing  .'.  sections  ol  20/40 
mesh  activated  charcoal  separated  bj  .i  3  mm  portion  ol  urethane 
in. mi  The  activated  charcoal  Is  pn  |                   oconul  Bhelli 
Bred  at  600  <  prloi  to  packing,  the  adsorbing  seed ontalna  loo  inn 

<il  charcoal,  the  back  lip  si  I  \    I  nun  piiillun  i.l  uiiili.iin 

iii.nii  is  placed  between  the  outlet  end  ol  the  tube  .mil  the  back  up 

V  plug  of  Sllllated  glass  WOOl  is  placed  In  In  ml  ol  tin-  .id  .in  1 1 

mn  section,  rhe  pressure  drop  across  the  mix-  must  !»■  leas  than  one 

inch  ni  men  m\  ,ii  ..  Qow  rate  ol  i  Utei  per  minute. 

3.3  Gas  chromatograph  equipped  with  a  nitrogen  phosphorus  den  rim 

3.4  Column  (10  11  x  1/8  In  stainless  Steel)  packed  With  100/120  Su- 
pell  npiii  |  coated  with  10  percent  SI'  1000. 

3.5  An  electronic  Integrator  or  some  other  suitable  method  for  mca- 
surlng  |)eak  area. 

3.6  Two  milliliter  sample  vials  with  Tellon-lined  caps 

3.7  Microliter  syringes:  10  microliter,  and  other  convenient  sizes  for 
making  standards. 

3.8  Plpets:  1 .0-ml  delivery  plpets. 

3.9  Volumetric  llasks:  convenient  sizes  for  making  standard  solutions. 

4.  Reagents, 

4.1  Chromatographic  quality  methanol. 

4.2  Acrylonitrtle.  reagent  grade. 

4.3  Filtered  compressed  air. 

4.4  Purified  hydrogen. 

4.5  Purified  helium. 

5.  Procedure. 

5.1  Cleaning  of  equipment.  All  glassware  used  for  the  laboratory 
analysis  should  be  properly  cleaned  and  free  of  organics  which  could 
interfere  in  the  analysis. 

5.2  Calibration  of  personal  pumps.  Each  pump  must  be  calibrated 
with  a  representative  charcoal  tube  in  the  line. 

5.3  Collection  and  shipping  of  samples. 

5.3.1  Immediately  before  sampling,  break  the  ends  of  the  tube  to 
provide  an  opening  at  least  one-half  the  internal  diameter  of  the  tube 
(2  mm). 

5.3.2  The  smaller  section  of  the  charcoal  is  used  as  the  backup  and 
should  be  placed  nearest  the  sampling  pump. 

5.3.3  The  charcoal  should  be  placed  in  a  vertical  position  during  sam- 
pling to  minimize  channeling  through  the  charcoal. 

5.3.4  Air  being  sampled  should  not  be  passed  through  any  hose  or 
tubing  before  entering  the  charcoal  tube. 

5.3.5  A  sample  size  of  20  liters  is  recommended.  Sample  at  a  flow  rate 
of  approximately  0.2  liters  per  minute.  The  flow  rate  should  be  known 
with  an  accuracy  of  at  least  ±5  percent. 

5.3.6  The  temperature  and  pressure  of  the  atmosphere  being  sampled 
should  be  recorded. 

5.3.7  The  charcoal  tubes  should  be  capped  with  the  supplied  plastic 
caps  immediately  after  sampling.  Rubber  caps  should  not  be  used. 

5.3.8  Submit  at  least  one  blank  tube  (a  charcoal  tube  subjected  to  the 
same  handling  procedures,  without  having  any  air  drawn  through  it) 
with  each  set  of  samples. 

5.3.9.  Take  necessary  shipping  and  packing  precautions  to  minimize 
breakage  of  samples. 

5.4  Analysis  of  samples. 

5.4. 1  Preparation  of  samples.  In  preparation  for  analysis,  each  charcoal 
tube  is  scored  with  a  file  in  front  of  the  first  section  of  charcoal  and 
broken  open.  The  glass  wool  is  removed  and  discarded.  The  charcoal 
in  the  first  (larger)  section  is  transferred  to  a  2-ml  vial.  The  separating 


.  nun  of  loam  la  removed  and  discarded  thi  in  (erred  to 

another  capped  vial    Hn  are  analyzed  separately, 

■  ipiiiin  ni  samples  Prloi  to  analysis,  i  0  ml  ol  methanol  in 
pipetted  Into  '••"  b  sample  i  ontalnei  !>•  sorption  should  in  done  fix 
to  minutes  in  an  ultrasonic  bath.  The  sample  vials  are  recapped  as 

sunn  as  the  suheiit  is  added 

5.4. .'i  'a    conditions.   Hie  typical  operating  conditions  foi  thi   | 

■  ii atograph  are 

1   .in  iiii/min  [60  p.s.l.g  )  helium  carriei  uns  Mow. 

2.  3.0  mi  /mil i  [30  p.s.Lg  i  hydrogen  nas  flow  i<>  detei  toi 

3.  50  ml/min  (60  p.S.l.g.)  an  Mow  in  detd  (Ol 

4.  200  "C  Injector  temperature 

5.  200  i   defector  temperature 

6.  100  C  column  temperature. 

5.4.4  Injection.  Solvent  flush  technique  or  equivalent 

5.4.5  Measurement  of  area.  The  area  of  the  sample  peak  Is  measured 
by  an  electronic  Integrator  or  some  other  suitable  form  of  area  mea- 
surement, and  preliminary  results  are  read  from  a  standard  curve 
prepared  as  discussed  below. 

5.5  Determination  of  desorption  efficiency. 

5.5. 1  Importance  of  determination.  The  desorption  efficiency  of  a 
particular  compound  can  vary  from  one  laboratory  to  another  and 
also  from  one  batch  of  charcoal  to  another.  Thus,  it  is  necessary  to 
determine,  at  least  once,  the  percentage  of  the  specific  compound 
that  is  removed  in  the  desorption  process,  provided  the  same  batch 
of  charcoal  is  used. 

5.5.2  Procedure  for  determining  desorption  efficiency.  The  reference 
portion  of  the  charcoal  tube  is  removed.  To  the  remaining  portion, 
amounts  representing  0.5X.  IX.  and  2X  (X  represents  TLV)  based 
on  a  20  1  air  sample  are  injected  onto  several  tubes  at  each  level. 
Dilutions  of  acrylonitrile  with  methanol  are  made  to  allow  injection  of 
measurable  quantities.  These  tubes  are  then  allowed  to  equilibrate  at 
least  overnight.  Following  equilibration  they  are  analyzed  following  the 
same  procedure  as  the  samples  A  curve  of  the  desorption  efficiency 
amt  recovered/amt  added  is  plotted  versus  amount  of  analyte  found. 
This  curve  is  used  to  correct  for  adsorption  losses. 

6.  Calibration  and  standards. 

A  series  of  standards,  varying  in  concentration  over  the  range  of  in- 
terest, is  prepared  and  analyzed  under  the  same  GC  conditions  and 
during  the  same  time  period  as  the  unknown  samples.  Curves  are 
prepared  by  plotting  concentration  versus  peak  area. 

Note:  Since  no  internal  standard  is  used  in  the  method,  standard 
solutions  must  be  analyzed  at  the  same  time  that  the  sample  analysis 
is  done.  This  will  minimize  the  effect  of  known  day-to-day  variations 
and  variations  during  the  same  day  of  the  NPD  response.  Multiple 
Injections  are  necessary. 

7.  Calculations. 

Read  the  weight,  corresponding  to  each  peak  area  from  the  standard 
curve,  correct  for  the  blank,  correct  for  the  desorption  efficiency,  and 
make  necessary  air  volume  corrections. 

8.  Reference.  NIOSH  Method  S-156. 

|43  FR  45809.  Oct.  3.  1978.  as  amended  at  45  FR  35283.  May  23. 
1980:  54  FR  24334.  June  7.  1989:  58  FR  35310.  June  30.  1993;  61 
FR  5508.  Feb.  13.  1996:  63  FR  1291.  Jan.  8.  1998:  63  FR  20099. 
Apr.  23.  19981 

§1926.1147  Ethylene  oxide. 
NOTE:  The  requirements  applicable  to  construction  work  under  this  section 
are  identical  to  those  set  forth  at  §1910.1047  of  this  chapter. 

|61  FR  31434.  June  20.  1996] 

ISection  1910.1047  is  printed  below— CCH] 

§1910.1047  Ethylene  oxide. 

1910.1047(a)  Scope  and  application.^)  This  section  applies  to  all 
occupational  exposures  to  ethylene  oxide  (EtO).  Chemical  Abstracts 
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Service  Registry  No.  75-21-8.  except  as  provided  in  paragraph  (a)(2) 
of  this  section. 

1910.1047(a)(2)  This  section  does  not  apply  to  the  processing,  use, 
or  handling  of  products  containing  EtO  where  objective  data  are  rea- 
sonably relied  upon  that  demonstrate  that  the  product  is  not  capable 
of  releasing  EtO  in  airborne  concentrations  at  or  above  the  action 
level,  and  may  not  reasonably  be  foreseen  to  release  EtO  in  excess 
of  the  excursion  limit,  under  the  expected  conditions  of  processing, 
use.  or  handling  that  will  cause  the  greatest  possible  release. 

1910.1 047(a)(3)  Where  products  containing  EtO  are  exempted  under 
paragraph  (a)(2)  of  this  section,  the  employer  shall  maintain  records 
of  the  objective  data  supporting  that  exemption  and  the  basis  for 
the  employer's  reliance  on  the  data,  as  provided  in  paragraph  (k)(l) 
of  this  section. 

1910.1047(b)  Definitions:  For  the  purpose  of  this  section,  the  fol- 
lowing definitions  shall  apply: 

Action  level  means  a  concentration  of  airborne  EtO  of 
0.5  ppm  calculated  as  an  eight  (8)-hour  time-weighted  average. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the 
employer  whose  duties  require  the  person  to  enter  a  regulated  area, 
or  any  person  entering  such  an  area  as  a  designated  representa- 
tive of  employees  for  the  purpose  of  exercising  the  right  to  observe 
monitoring  and  measuring  procedures  under  paragraph  (1)  of  this 
section,  or  any  other  person  authorized  by  the  Act  or  regulations 
issued  under  the  Act. 

Directormeans  the  Director  of  the  National  Institute  for  Occupational 
Safety  and  Health.  U.S.  Department  of  Health  and  Human  Services, 
or  designee. 

Emergency  means  any  occurrence  such  as.  but  not  limited  to.  equip- 
ment failure,  rupture  of  containers,  or  failure  of  control  equipment 
that  is  likely  to  or  does  result  in  an  unexpected  significant  release 
of  EtO. 

Employee  exposure  means  exposure  to  airborne  EtO  which  would  occur 
if  the  employee  were  not  using  respiratory  protective  equipment. 

Ethylene  oxide  or  EtO  means  the  three-membered  ring  organic  com- 
pound with  chemical  formula  C2H40. 

1910.1047(c)  Permissible  exposure  limits — (1)  8-hour  time  weight- 
ed average  (TWA).  The  employer  shall  ensure  that  no  employee  is 
exposed  to  an  airborne  concentration  of  EtO  in  excess  of  one  (1) 
part  EtO  per  million  parts  of  air  (1  ppm)  as  an  8-hour  time-weighted 
average  (8-hour  TWA). 

1910.1047(c)(2)  Excursion  limit.  The  employer  shall  ensure  that  no 
employee  is  exposed  to  an  airborne  concentration  of  EtO  in  excess 
of  5  parts  of  EtO  per  million  parts  of  air  (5  ppm)  as  averaged  over  a 
sampling  period  of  fifteen  ( 1 5)  minutes. 

1910.1047(d)  Exposure  monitoring — (1)  General,  (i)  Determinations 
of  employee  exposure  shall  be  made  from  breathing  zone  air  samples 
that  are  representative  of  the  8-hour  TWA  and  1 5-minute  short-term 
exposures  of  each  employee. 

1910.1047(d)(1)(ii)  Representative  8-hour  TWA  employee  exposure 
shall  be  determined  on  the  basis  of  one  or  more  samples  repre- 
senting fullshift  exposure  for  each  shift  for  each  job  classification 
in  each  work  area.  Representative  1 5-minute  short-term  employee 
exposures  shall  be  determined  on  the  basis  of  one  or  more  samples 
representing  1 5-minute  exposures  associated  with  operations  that 
are  most  likely  to  produce  exposures  above  the  excursion  limit  for 
each  shift  for  each  job  classification  in  each  work  area. 

1 91 0.1 047(d)(1  )(iii)  Where  the  employer  can  document  that  exposure 
levels  are  equivalent  for  similar  operations  in  different  work  shifts, 
the  employer  need  only  determine  representative  employee  exposure 
for  that  operation  during  one  shift. 

1910.1 047(d)(2)  Initial  monitoring,  (i)  Each  employer  who  has  a  work- 
place or  work  operation  covered  by  this  standard,  except  as  provided 
for  in  paragraph  (a)(2)  or  (d)(2)(ii)  of  this  section,  shall  perform  initial 
monitoring  to  determine  accurately  the  airborne  concentrations  of 
EtO  to  which  employees  may  be  exposed. 


1910.1047(d)(2)(ii)  Where  the  employer  has  monitored  after  June 
15.  1983  and  the  monitoring  satisfies  all  other  requirements  of  this 
section,  the  employer  may  rely  on  such  earlier  monitoring  results  to 
satisfy  the  requirements  of  paragraph  (d)(2)(i)  of  this  section. 

1910.1047(d)(2)(iii)  Where  the  employer  has  previously  monitored 
for  the  excursion  limit  and  the  monitoring  satisfies  all  other  re- 
quirements of  this  sections,  the  employer  may  rely  on  such  earlier 
monitoring  results  to  satisfy  the  requirements  of  paragraph  (d)(2)(i) 
of  this  section. 

1910.1047(d)(3)  Monitoring  frequency  (periodic  monitoring),  (i)  If 
the  monitoring  required  by  paragraph  (d)(2)  of  this  section  reveals 
employee  exposure  at  or  above  the  action  level  but  at  or  below  the 
8-hour  TWA.  the  employer  shall  repeat  such  monitoring  for  each 
such  employee  at  least  every  6  months. 

1910.1047(d)(3)(ii)  If  the  monitoring  required  by  paragraph  (d)(2)(i) 
of  this  section  reveals  employee  exposure  above  the  8-hour  TWA. 
the  employer  shall  repeat  such  monitoring  for  each  such  employee 
at  least  every  3  months. 

1 91 0. 1 047(d)(3)(iii)  The  employer  may  alter  the  monitoring  schedule 
from  quarterly  to  semiannually  for  any  employee  for  whom  two  con- 
secutive measurements  taken  at  least  7  days  apart  indicate  that  the 
employee's  exposure  has  decreased  to  or  below  the  8-hour  TWA. 

1910.1047(d)(3)(iv)  If  the  monitoring  required  by  paragraph  (d)(2)(i) 
of  this  section  reveals  employee  exposure  above  the  15  minute  ex- 
cursion limit,  the  employer  shall  repeat  such  monitoring  for  each 
such  employee  at  least  every  3  months,  and  more  often  as  necessary 
to  evaluate  exposure  the  employee's  short-term  exposures. 

1910.1047(d)(4)  Termination  of  monitoring,  (i)  If  the  initial  monitoring 
required  by  paragraph  (d)(2)(i)  of  this  section  reveals  employee  ex- 
posure to  be  below  the  action  level,  the  employer  may  discontinue 
TWA  monitoring  for  those  employees  whose  exposures  are  repre- 
sented by  the  initial  monitoring. 

1910.1047(d)(4)(ii)  If  the  periodic  monitoring  required  by  paragraph 
(d)(3)  of  this  section  reveals  that  employee  exposures,  as  indicated 
by  at  least  two  consecutive  measurements  taken  at  least  7  days 
apart,  are  below  the  action  level,  the  employer  may  discontinue  TWA 
monitoring  for  those  employees  whose  exposures  are  represented 
by  such  monitoring. 

1910.1047(d)(4)(iii)  If  the  initial  monitoring  required  by  paragraph 
(d)(2)(  1 )  of  this  section  reveals  employee  exposure  to  be  at  or  below 
the  excursion  limit,  the  employer  may  discontinue  excursion  limit 
monitoring  for  those  employees  whose  exposures  are  represented 
by  the  initial  monitoring. 

1 91 0.1 047(d)(4)(iv)  If  the  periodic  monitoring  required  by  paragraph 
(d)(3)  of  this  section  reveals  that  employee  exposures,  as  indicated  by 
at  least  two  consecutive  measurements  taken  at  least  7  days  apart, 
are  at  or  below  the  excursion  limit,  the  employer  may  discontinue 
excursion  limit  monitoring  for  those  employees  whose  exposures  are 
represented  by  such  monitoring. 

1910.1047(d)(5)  Additional  monitoring.  Notwithstanding  the  provi- 
sions of  paragraph  (d)(4)  of  this  section,  the  employer  shall  institute 
the  exposure  monitoring  required  under  paragraphs  (d)(2)(i)  and  (d)(3) 
of  this  section  whenever  there  has  been  a  change  in  the  production, 
process,  control  equipment,  personnel  or  work  practices  that  may 
result  in  new  or  additional  exposures  to  EtO  or  when  the  employer 
has  any  reason  to  suspect  that  a  change  may  result  in  new  or  ad- 
ditional exposures. 

1910.1047(d)(6)  Accuracy  of  monitoring,  (i)  Monitoring  shall  be  ac- 
curate, to  a  confidence  level  of  95  percent,  to  within  plus  or  minus 
25  percent  for  airborne  concentrations  of  EtO  at  the  1  ppm  TWA 
and  to  within  plus  or  minus  35  percent  for  airborne  concentrations 
of  EtO  at  the  action  level  of  0.5  ppm. 

1910.1047(d)(6)(H)  Monitoring  shall  be  accurate,  to  a  confidence 
level  of  95  percent,  to  within  plus  or  minus  35  percent  for  airborne 
concentrations  of  EtO  at  the  excursion  limit. 

1910.1047(d)(7)  Employee  notification  of  monitoring  results,  (i)  The 
employer  shall,  within  15  working  days  after  the  receipt  of  the  re- 
sults of  any  monitoring  performed  under  this  standard,  notify  the 
affected  employee  of  these  results  in  writing  either  individually  or 
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in  posting  oi  results  hi  .in  appropriate  location  thai  la  accessible  to 
affected  employ 

1910.1047(d)(7)(H)  The  written  notification  required  by  paragraph 
(UK 7)ii i  ni  this  section  shall  contain  the  corrective  action  being  taken 
by  the  employe]  to  reduce  employee  exposure  to  01  below  the  IWA 
and/oi  excursion  limit,  wherevei  monitoring  results  Indicated  thai 
the  TWA  and/or  excursion  Umil  has  been  exceeded 

1910.1047(e)  Regulated  areas.  (1)  'Hie  employer  shall  establish  a 
regulated  .lira  wherever  occupational  exposure  I"  .iiilinnir  rniuni 

li  at  Inns  ni  EtO  may  exceed  the  TWA  or  wherevei  the  ElOc 'flit  rat  lot  i 

exceeds  in  can  reasonably  be  expected  to  exceed  the  excursion  limit. 
1910.1047(e)(2)  Access  tu  regulated  anas  shall  be  limited  to 

ri/ed  persons 

1910.1047(e)(3)  Regulated  areas  shall  be  demarcated  in  any  iiunnri 
thai  minimises  the  number  of  employees  within  the  regulated  area. 

1910.1047(f)  Methods  of  compliance.  (1)  Engineering  controls  and 
work  practices,  (0  The  employer  shall  institute  engineering  controls 
and  work  practices  to  reduce  and  maintain  employee  exposure  to  or 
below  the  TWA  and  to  or  below  the  excursion  limit,  except  to  the  extent 
thai  such  controls  are  not  feasible. 

1910.1 047(f)(1  )(ii)  Wherever  the  feasible  engineering  controls  and  work 
practices  that  can  be  instituted  are  not  sufficient  to  reduce  employee 
exposure  to  or  below  the  TWA  and  to  or  below  the  excursion  limit,  the 
employer  shall  use  them  to  reduce  employee  exposure  to  the  lowest 
levels  achievable  by  these  controls  and  shall  supplement  them  by  the 
use  of  respiratory  protection  that  complies  with  the  requirements  of 
paragraph  (g)  of  this  section. 

1910.1047(f)(1)(iii)  Engineering  controls  are  generally  infeasible  for 
the  following  operations:  collection  of  quality  assurance  sampling 
from  sterilized  materials  removal  of  biological  indicators  from  sterilized 
materials:  loading  and  unloading  of  tank  cars:  changing  of  ethylene 
oxide  tanks  on  sterilizers:  and  vessel  cleaning.  For  these  operations, 
engineering  controls  are  required  only  where  the  Assistant  Secretary 
demonstrates  that  such  controls  are  feasible. 

1910.1047(f)(2)  Compliance  program,  (i)  Where  the  TWA  or  excursion 
limit  is  exceeded,  the  employer  shall  establish  and  implement  a  written 


program  to  raduci  exposure  to  oi  below  the  TWA  and  tooi  i«-low  the 
excursion  limit  by  nieans  of  engineering  and  work  prai  ticei  mitrols.  as 
required  by  paragraph  (0(1)  of  this  section,  and  by  the  use  ol  respiratory 
protei  iinn  where  required  oi  permitted  undo  ibis  section. 

1910.1047(f)(2)(h)  The  compliant  e  program  shall  m<  lude  a  schedule 
odli  leak  detei  Hon  surveys  and  a  written  plan  for  emergency 
situations,  as  specified  In  paragraph  Ihilii  ni  iins  sn  Uon 

1910.1047(f)(2)(ili)  Wriin  n  plans  Im  ,i  program  required  In  paragraph 

(DC2I  shall  be  developed  and  furnished  upon  request  for  examination  and 

in  the  Assistant  Secretary,  the  Director,  affected  employees  and 

designated  employ)  i  representatives,  Such  plans  shall  he  reviewed  at 

least  every  12  months,  and  shall  be  updated  as  necessary  to  reflect  slg- 
iiiln  .nit  (halites  In  the  sialus  nl  Ihe  employer's  compliance  program. 

1910.1047(f)(2)(iv)  The  employer  shall  not  Implement  a  schedule  of 
employee  rotation  as  a  means  of  compliance  with  the  TWA  or  ex- 
cursion limit. 

1910.1047(g)  Respiratory  protection  and  personal  protective 
equipment — (1)  General.  For  employees  who  us,  respirators  required 
by  this  section,  the  employer  must  provide  respirators  that  comply 
with  the  requirements  of  this  paragraph.  Respirators  must  be  used 
during: 

1910.1047(g)(1)(i)  Periods  necessary  to  install  or  Implement  feasible 
engineering  and  work-practice  controls. 

1910.1047(g)(1)(H)  Work  operations,  such  as  maintenance  and  repair 
activities  and  vessel  cleaning,  for  which  engineering  and  workpractiee 
controls  are  not  feasible. 

1910.1047(g)(1)(iii)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient  to  reduce  employee 
exposure  to  or  below  the  TWA. 

1910.1047(g)(1)(iv)  Emergencies. 

1910.1047(g)(2)  Respirator  program.  The  employer  must  implement  a 
respiratory  protection  program  in  accordance  with  29  CFR  1910.134 
(b)  through  (d)  (except  (d)lD(iii)).  and  (f)  through  (m). 

1910.1047(g)(3)  Respirator  selection.  The  employer  must  select  the 
appropriate  respirator  from  Table  1  of  this  section. 


TABLE  1— MINIMUM  REQUIREMENTS  FOR  RESPIRATORY  PROTECTION  FOR  AIRBORNE  ETO 

Condition  of  use  or 

concentration  of  airborne  EtO  (ppm)  Minimum  required  respirator 

Equal  to  or  less  than  50 (a) Full  facepiece  respirator  with  EtO  approved  canister,  front-or  back-mounted. 

Equal  to  or  less  than  2.000 (a) Positive-pressure  supplied  air  respirator,  equipped  with  full  facepiece,  hood,  or  helmet,  or 

(b) Continuous-flow  supplied  air  respirator  (positive  pressure)  equipped  with  hood,  helmet  or  suit. 

Concentration  above  2.000  or  unknown 

concentration  (such  as  in  emergencies) (a)Positive-pressure  self-contained  breathing  apparatus  (SCBA).  equipped  with  full  facepiece,  or 

(b)  Positive-pressure  full  facepiece  supplied  air  respirator  equipped  with  an  auxiliary  positive- 
pressure  self-contained  breathing  apparatus. 

Firefighting (a)  Positive  pressure  self-contained  breathing  apparatus  equipped  with  full  facepiece. 

Escape (a)Any  respirator  described  above. 

Note.  Respirators  approved  for  use  in  higher  concentrations  are  permitted  to  be  used  in  lower  concentrations. 


1 91 0.1 047(g)(4)  Protective  clothing  and  equipment.  When  employees 
could  have  eye  or  skin  contact  with  EtO  or  EtO  solutions,  the  em- 
ployer must  select  and  provide,  at  no  cost  to  the  employee,  appro- 
priate protective  clothing  or  other  equipment  in  accordance  with  29 
CFR  1910.132  and  1910.133  to  protect  any  area  of  the  employee's 
body  that  may  come  in  contact  with  the  EtO  or  EtO  solution,  and 
must  ensure  that  the  employee  wears  the  protective  clothing  and 
equipment  provided. 

1910.1047(h)  Emergency  situations— <1)  Written  plan,  (i)  A  written 
plan  for  emergency  situations  shall  be  developed  for  each  workplace 
where  there  is  a  possibility  of  an  emergency.  Appropriate  portions  of 
the  plan  shall  be  implemented  in  the  event  of  an  emergency. 

1910.1047(h)(1)(ii)  The  plan  shall  specifically  provide  that  employees 
engaged  in  correcting  emergency  conditions  shall  be  equipped  with 


respiratory  protection  as  required  by  paragraph  (g)  of  this  section  until 
the  emergency  is  abated. 

1 91 0. 1 047(h)(1  )(iii)  The  plan  shall  include  the  elements  prescribed  in  29 
CFR  1910.38.  "Employee  emergency  plans  and  fire  prevention  plans." 

1910.1047(h)(2)  Alerting  employees.  Where  there  is  the  possibility 
of  employee  exposure  to  EtO  due  to  an  emergency,  means  shall  be 
developed  to  alert  potentially  affected  employees  of  such  occurrences 
promptly.  Affected  employees  shall  be  immediately  evacuated  from  the 
area  in  the  event  that  an  emergency  occurs. 

1 91 0.1 047(i)  Medical  Surveillance — (1 )  General— (i)  Employees  covered. 
(A)  The  employer  shall  institute  a  medical  surveillance  program  for  all 
employees  who  are  or  may  be  exposed  to  EtO  at  or  above  the  action  level, 
without  regard  to  the  use  of  respirators,  for  at  least  30  days  a  year. 
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1910.1047(i)(1)(i)(B)  The  employer  shall  make  available  medical 
examinations  and  consultations  to  all  employees  who  have  been 
exposed  to  EtO  in  an  emergency  situation. 

1910.1047(i)(1)(ii)  Examination  by  a  physician.  The  employer  shall 
ensure  that  all  medical  examinations  and  procedures  are  performed 
by  or  under  the  supervision  of  a  licensed  physician,  and  are  provided 
without  cost  to  the  employee,  without  loss  of  pay.  and  at  a  reason- 
able time  and  place. 

1910.1047(i)(2)  Medical  examinations  and  consultations — (i)  Fre- 
quency. The  employer  shall  make  available  medical  examinations 
and  consultations  to  each  employee  covered  under  paragraph  (i)(  l)|i) 
of  this  section  on  the  following  schedules: 

1910.1047(i)(2)(i)(A)  Prior  to  assignment  of  the  employee  to  an  area 
where  exposure  may  be  at  or  above  the  action  level  for  at  least  30 
days  a  year. 

1910.1047(i)(2)(i)(B)  At  least  annually  each  employee  exposed  at  or 
above  the  action  level  for  at  least  30  days  in  the  past  year. 

1910.1047(i)(2)(i)(C)  At  termination  of  employment  or  reassignment 
to  an  area  where  exposure  to  EtO  is  not  at  or  above  the  action  level 
for  at  least  30  days  a  year. 

1910.1047(i)(2)(i)(D)  As  medically  appropriate  for  any  employee 
exposed  during  an  emergency. 

1910.1 047(i)(2)(i)(E)  As  soon  as  possible,  upon  notification  by  an  em- 
ployee either  ( 1 )  that  the  employee  has  developed  signs  or  symptoms 
indicating  possible  overexposure  to  EtO.  or  (2)  that  the  employee 
desires  medical  advice  concerning  the  effects  of  current  or  past  ex- 
posure to  EtO  on  the  employee's  ability  to  produce  a  healthy  child. 

1910.1047(i)(2)(i)(F)  If  the  examining  physician  determines  that  any  of 
the  examinations  should  be  provided  more  frequently  than  specified, 
the  employer  shall  provide  such  examinations  to  affected  employees 
at  the  frequencies  recommended  by  the  physician. 

1910.1047(i)(2)(ii)  Content.  (A)  Medical  examinations  made  available 
pursuant  to  paragraphs  (i)(2)(i)(A)-(D)  of  this  section  shall  include: 

1 91 0.1047(i)(2)(ii)(A)(j;  A  medical  and  work  history  with  special  em- 
phasis directed  to  symptoms  related  to  the  pulmonary,  hematologic, 
neurologic,  and  reproductive  systems  and  to  the  eyes  and  skin. 

1910.1047(i)(2)(ii)(A)f2J  A  physical  examination  with  particular 
emphasis  given  to  the  pulmonary,  hematologic,  neurologic,  and 
reproductive  systems  and  to  the  eyes  and  skin. 

1910.1047(i)(2)(ii)(A)(3)  A  complete  blood  count  to  include  at  least 
a  white  cell  count  (including  differential  cell  count),  red  cell  count, 
hematocrit,  and  hemoglobin. 

1 91 0.1047(i)(2)(ii)(A)(4J  Any  laboratory  or  other  test  which  the  exam- 
ining physician  deems  necessary  by  sound  medical  practice. 

1 910.1 04  7(i)(2)(ii)(B)  The  content  of  medical  examinations  or  consul- 
tation made  available  pursuant  to  paragraph  (i)(2)(i)(E)  of  this  section 
shall  be  determined  by  the  examining  physician,  and  shall  include 
pregnancy  testing  or  laboratory  evaluation  of  fertility,  if  requested 
by  the  employee  and  deemed  appropriate  by  the  physician. 

1910.1047(i)(3)  Information  provided  to  the  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

1910.1047(i)(3)(i)  A  copy  of  this  standard  and  Appendices  A.  B. 
and  C. 

1910.1047(i)(3)(ii)  A  description  of  the  affected  employee's  duties  as 
they  relate  to  the  employee's  exposure. 

1910.1047(i)(3)(iii)  The  employee's  representative  exposure  level  or 
anticipated  exposure  level. 

1910.1047(i)(3)(iv)  A  description  of  any  personal  protective  and 
respiratory  equipment  used  or  to  be  used. 

1910.1047(i)(3)(v)  Information  from  previous  medical  examinations 
of  the  affected  employee  that  is  not  otherwise  available  to  the  exam- 
ining physician. 

1910.1047(i)(4)  Physician's  written  opinion,  (i)  The  employer  shall 
obtain  a  written  opinion  from  the  examining  physician.  This  writ- 
ten opinion  shall  contain  the  results  of  the  medical  examination 
and  shall  include: 


1910.1 047(i)(4)(i)(A)  The  physician's  opinion  as  to  whether  the  employee 
has  any  detected  medical  conditions  that  would  place  the  employee  at  an 
increased  risk  of  material  health  impairment  from  exposure  to  EtO: 

1910.1047(i)(4)(i)(B)  Any  recommended  limitations  on  the  employee 
or  upon  the  use  of  personal  protective  equipment  such  as  clothing 
or  respirators:  and 

1910.1047(i)(4)(i)(C)  A  statement  that  the  employee  has  been  in- 
formed by  the  physician  of  the  results  of  the  medical  examination 
and  of  any  medical  conditions  resulting  from  EtO  exposure  that 
require  further  explanation  or  treatment. 

1910.1047(i)(4)(ii)  The  employer  shall  instruct  the  physician  not  to 
reveal  in  the  written  opinion  given  to  the  employer  specific  findings 
or  diagnoses  unrelated  to  occupational  exposure  to  EtO. 

1910.1047(i)(4)(iii)  The  employer  shall  provide  a  copy  of  the  physi- 
cian's written  opinion  to  the  affected  employee  within  1 5  days  from 
its  receipt. 

1910.1047(j)  Communication  of  EtO  hazards  to  employees— {A) 

Signs  and  labels,  (i)  The  employer  shall  post  and  maintain  legible 
signs  demarcating  regulated  areas  and  entrances  or  accessways  to 
regulated  areas  that  bear  the  following  legend: 

DANGER 

ETHYLENE  OXIDE 

CANCER  HAZARD  AND  REPRODUCTIVE  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

RESPIRATORS  AND  PROTECTIVE  CLOTHING  MAY  BE  RE- 
QUIRED 

TO  BE  WORN  IN  THIS  AREA 

1910.1047(j)(1)(ii)  The  employer  shall  ensure  that  precautionary  la- 
bels are  affixed  to  all  containers  of  EtO  whose  contents  are  capable 
of  causing  employee  exposure  at  or  above  the  action  level  or  whose 
contents  may  reasonably  be  foreseen  to  cause  employee  exposure 
above  the  excursion  limit,  and  that  the  labels  remain  affixed  when 
the  containers  of  EtO  leave  the  workplace.  For  the  purpose  of  this 
paragraph,  reaction  vessels,  storage  tanks,  and  pipes  or  piping  sys- 
tems are  not  considered  to  be  containers.  The  labels  shall  comply 
with  the  requirements  of  29  CFR  1910.1200(f)  of  OSHA's  Hazard 
Communication  standard,  and  shall  include  the  following  legend: 

(A)  DANGER 

CONTAINS  ETHYLENE  OXIDE 

CANCER  HAZARD  AND  REPRODUCTIVE  HAZARD; 


1 91 0.1 047(j)(1  )(ii)(B)  A  warning  statement  against  breathing  airborne 
concentrations  of  EtO. 

1910.1 047(j)(1)(iii)  The  labeling  requirements  under  this  section  do 
not  apply  where  EtO  is  used  as  a  pesticide,  as  such  term  is  defined 
in  the  Federal  Insecticide.  Fungicide,  and  Rodenticide  Act  (7  U.S.C. 
136  et  seq.).  when  it  is  labeled  pursuant  to  that  Act  and  regulations 
issued  under  that  Act  by  the  Environmental  Protection  Agency. 

1910.1047(j)(2)  Material  safety  data  sheets.  Employers  who  are  man- 
ufacturers or  importers  of  EtO  shall  comply  with  the  requirements 
regarding  development  of  material  safety  data  sheets  as  specified  in 
29  CFR  1910.1200(g)  of  OSHA's  Hazard  Communication  standard. 

1910.1047(j)(3)  Information  and  training,  (i)  The  employer  shall 
provide  employees  who  are  potentially  exposed  to  EtO  at  or  above 
the  action  level  or  above  the  excursion  limit  with  information  and 
training  on  EtO  at  the  time  of  initial  assignment  and  at  least  an- 
nually thereafter. 

1910.1047(j)(3)(ii)  Employees  shall  be  informed  of  the  following: 

1 91 0.1 047(j)(3)(ii)(A)  The  requirements  of  this  section  with  an  expla- 
nation of  its  contents,  including  Appendices  A  and  B: 

1910.1047(j)(3)(ii)(B)  Any  operations  in  their  work  area  where  EtO 

is  present; 

1 91 0.1 047(j)(3)(ii)(C)  The  location  and  availability  of  the  written  EtO 
final  rule:  and 
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1910.1047(J)(3)(||)(D)  iIh  medical  surveillance  program  required  by 
paragraph  id  ol  this  section  with  an  explanation  ol  the  Information 
in  Appendix  i 

i9io.i047(j)(3)(iii)  Employee  training  shall  include  al  i<asi 

i9io.i047(j)(3)(iii)(A)  Mi  thoda  and  observations  thai  may  i«  used  to 
detect  the  pn  of  EtO  In  the  work  area  (such  aa  monitoring 

conducted  by  the  employe] ,  continuous  monitoring  devio 

i9i0.i047(j)(3)(lil)(B)Tiw  physical  and  health  hazarda  ol  Eti >; 

I9l0.l047(j)(3)(iii)(c)  The  measures  employees  can  take  to  protect 
themselves  from  hazards  associated  with  EtO  exposure,  Ini  ludln 
.  hi.  procedures  the  employe)  baa  Implemented  to  proi 
from  exposure  to  EtO,  such  aa  work  practices,  emergency  procedures, 
.mil  persona]  protective  equipment  to  be  used;  and 

1910. 1047(j)(3)(iii)(D)  The  details  ol  the  hiizard  communication  pro- 
developed  by  the  employer,  Including  an  explanation  of  the 
labeling  Bystem  and  turn  employees  can  obtain  and  use  the  appro- 
iu  i. iii  hazard  Information. 

1910.1047(k)  Recordkeeping— (1)  Objective  data  for  exempted  op- 
•  (I)  Where  the  processing,  use.  or  handling  of  products  made 
from  oi  containing  EtO  are  exempted  from  other  requirements  of  this 
sec  lion  under  paragraph  (a)(2)  of  this  section,  or  where  obJecUve  data 
have  been  relied  on  in  lieu  of  initial  monitoring  under  paragraph 
(d)(2)(H)  of  this  section,  the  employer  shall  establish  and  maintain  an 
accurate  record  of  objective  data  reasonably  relied  upon  In  support 
of  the  exemption. 

1910.1047(k)(1)(ii)  This  record  shall  include  at  least  the  following 
Information: 

1 91 0.1 047(k)(1  )(ii)(A)  The  product  qualifying  for  exemption; 

1910.1047(k)(1)(ii)(B)  The  source  of  the  objective  data; 

1910.1047(k)(1)(ii)(C)  The  testing  protocol,  results  of  testing,  and/or 
analysis  of  the  material  for  the  release  of  EtO: 

1910.1 047(k)(  1  )(ii)(D)  A  description  of  the  operation  exempted  and  how 
the  data  support  the  exemption:  and 

1910. 1047(k)(1)(ii)(E)  Other  data  relevant  to  the  operations,  materials, 
processing,  or  employee  exposures  covered  by  the  exempUon. 

1910.1047(k)(1)(iii)  The  employer  shall  maintain  this  record  for  the 
duration  of  the  employer's  reliance  upon  such  objective  data. 

1910.1047(k)(2)  Exposure  measurements.  (i)The  employer  shall  keep 
an  accurate  record  of  all  measurements  taken  to  monitor  employee 
exposure  to  EtO  as  prescribed  in  paragraph  (d)  of  this  section. 

1910.1047(k)(2)(ii)  This  record  shall  include  at  least  the  following 
information: 

1910.1047(k)(2)(ii)(A)The  date  of  measurement: 

1 91 0.1 047(k)(2)(ii)(B)  The  operation  involving  exposure  to  EtO  which 
is  being  monitored; 

1910.1047(k)(2)(ii)(C)  Sampling  and  analytical  methods  used  and 
evidence  of  their  accuracy: 

1910.1047(k)(2)(ii)(D)  Number,  duration,  and  results  of  samples  taken: 

1910.1047(k)(2)(ii)(E)Type  of  protective  devices  worn,  if  any:  and 

1910.1047(k)(2)(ii)(F)  Name,  social  security  number  and  exposure  of 
the  employees  whose  exposures  are  represented. 

191 0.1 047(k)(2)(i  ji)  The  employer  shall  maintain  this  record  for  at  least 
thirty  (30)  years,  in  accordance  with  29  CFR  1910.20. 

1910.1047(k)(3)  Medical  surveillance,  (i)  The  employer  shall  establish 
and  maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  by  paragraph  (i)(l)(i)  of  this  section,  in  accordance  with 
29  CFR  1910.20. 

1910.1047(k)(3)(ii)  The  record  shall  include  at  least  the  following 
information: 

1910.1047(k)(3)(ii)(A)  The  name  and  social  security  number  of  the 
employee: 

1910.1047(k)(3)(ii)(B)  Physicians'  written  opinions: 

1910.1047(k)(3)(ii)(C)  Any  employee  medical  complaints  related  to 
exposure  to  EtO:  and 


i9i0.i047(k)(3)(ti)(D)  a  <  o|iy  ui  the  Information  provided  to  the  phj 
aa  required  by  paragraph  (f)(3)  ol  Una  to  ban. 

1910. i047(k)(3)(iii)  The  employe!  sh.iii  ensure  thai  Hits  m 
maintained  foi  the  duration  ol  employment  plus  thirty  (30)  years,  in 
accordance  with  2>i  CFR  1910.20. 

I9io.i047(k)(4)  Availability.  (I) The  employer,  upon  written  request. 
sh.iii  make  all  records  required  to  be  rn.iiiit.iiin  <\  i>v  this  section 
available  to  < In-  Assistant  Secretary  and  the  Director  for  exami- 
nation  and  copying, 

I910.1047(k)(4)(ii)  The  employer,  upon  request,  shall  make  any  ex- 
emption  and  exposure  records  required  by  paragraphs  (k)  (1)  and 
(21  ui  this  section  available  for  examination  and  copying  to  nffwtfd 
employees,  former  employees,  designated  representaUves  and  the  As- 
Msi.mt  Secretary,  in  accordance  with  29  CFR  1910.20(a)  through  (<•) 
through  HI. 

1 91 0.1047(k)(4)(iii)  The  employer,  upon  request,  shall  make  employee 
medical  records  required  by  paragraph  (k)(3)  of  this  secUon  available 
for  examlnaUon  and  copying  to  the  subject  employee,  anyone  having 
the  specific  written  consent  of  the  subject  employee,  and  the  Assistant 
Secretary,  in  accordance  with  29  CFR  1910.20. 

1910.1047(k)(5)  Transfer  of  records,  (i)  The  employer  shall  comply 
with  the  requirements  concerning  transfer  of  records  set  forth  In  29 
CFR  1910.20(h). 

1910.1047(k)(5)(ii)  Whenever  the  employer  ceases  to  do  business  and 
there  is  no  successor  employer  to  receive  and  retain  the  records  for 
the  prescribed  period,  the  employer  shall  notify  the  Director  at  least 
90  days  prior  to  disposal  and  transmit  them  to  the  Director. 

1910.1047(1)  Observation  of  monitoring — (1)  Employee  observation.  The 
employer  shall  provide  affected  employees  or  their  designated  represent- 
atives an  opportunity  to  observe  any  monitoring  of  employee  exposure  to 
EtO  conducted  in  accordance  with  paragraph  (d)  of  this  section. 

1910.1047(l)(2)  Observation  procedures.  When  observation  of  the 
monitoring  of  employee  exposure  to  EtO  requires  entry  into  an  area 
where  the  use  of  protective  clothing  or  equipment  is  required,  the 
observer  shall  be  provided  with  and  be  required  to  use  such  clothing 
and  equipment  and  shall  comply  with  all  other  applicable  safety  and 
health  procedures. 

1910.1047(m)  Dates — (1)(i)  Effective  date.  The  paragraphs  contained 
in  this  section  shall  become  effective  August  21.  1984,  except  for 
paragraphs  (a)(2).  (d).  (e),  (f)(2).  (g)(3),  (h),  (i).  and  (j)  which  shall  become 
effective  on  March  12.  1985. 

1910.1047(m)(1)(ii)  The  requirements  in  this  section  which  pertain 
only  to  or  are  triggered  by  the  excursion  limit  shall  become  effective 
June  6.  1988.  except  for  the  excursion  limit  provisions  in  paragraphs 
(a)(2).  (d).  (f)(2).  (g)(3)  and  (j)  of  this  secUon  which  shall  become  effective 
August  25.  1988. 

1910.1047(m)(2)  Startup  dates,  (i)  The  start-up  date  for  the  require- 
ments in  those  paragraphs  that  were  effective  on  August  21.  1984. 
including  institution  of  work  practice  controls  specified  in  paragraph 
(f)(1).  shall  be  February  19.  1985.  except  as  provided  for  in  paragraph 
(m)(2)(ii).  and  the  start-up  date  for  paragraphs  (a)(2).  (d).  (e).  (f)(2).  (g)(3). 
(h).  (i).  and  (j)  of  this  section  shall  be  September  9.  1985. 

1 910.1047(m)(2)(ii)  Engineering  controls  specified  by  paragraph  (f)(1) 
of  this  section  shall  be  implemented  by  August  21.  1985. 

1 91 0.1 047(m)(2)(iii)  Compliance  with  the  requirements  in  this  section 
which  pertain  only  to  or  are  triggered  by  the  excursion  limit  shall  be 
by  September  6.  1988.  except  for  compliance  with  the  excursion  limit 
provisions  of  paragraphs  (a)(2).  (d).  (0(2).  (g)(3).  and  (j)  of  this  secUon. 
which  shall  be  by  October  6,  1988.  and  implementation  of  engineering 
controls  specified  for  compliance  with  the  excursion  limit,  which  shall 
be  by  December  6.  1988. 

1910.1047(m)(3)  Labeling,  (i)  Paragraph  (j)(l)(ii)(A)  of  this  section  as 
amended  is  effective  January  9,  1986. 

1910.1047(m)(3)(ii)  Paragraph  (j)(l)(iii)  of  this  is  effective  October 
11.  1985. 

1910.1047(n)  Appendices.  The  information  contained  in  the  appen- 
dices is  not  intended  by  itself  to  create  any  additional  obligations  not 
otherwise  imposed  or  to  detract  from  any  existing  obligation. 
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APPENDIX  A  TO  §1910.1047— 

SUBSTANCE  SAFETY  DATA  SHEET 

FOR  ETHYLENE  OXIDE  (NON-MANDATORY) 

I.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  Ethylene  oxide  (C2H40). 

B.  Synonyms:  dihydrooxirene.  dimethylene  oxide,  EO.  1.2-epoxy- 
ethane.  EtO.  ETO,  oxacyelopropane.  oxane.  oxidoethane,  alpha/beta- 
oxidoethane,  oxiran.  oxirane. 

C.  Ethylene  oxide  can  be  found  as  a  liquid  or  vapor. 

D.  EtO  is  used  in  the  manufacture  of  ethylene  glycol,  surfactants, 
ethanolamines.  glycol  ethers,  and  other  organic  chemicals.  EtO  is 
also  used  as  a  sterilant  and  fumigant. 

E.  Appearance  and  odor:  Colorless  liquid  below  10.7  °C  (51.3  °F) 
or  colorless  gas  with  ether-like  odor  detected  at  approximately  700 
parts  EtO  per  million  parts  of  air  (700  ppm). 

F.  Permissible  Exposure:  Exposure  may  not  exceed  1  part  EtO  per 
million  parts  of  air  averaged  over  the  8-hour  workday. 

II.  HEALTH  HAZARD  DATA 

A.  Ethylene  oxide  can  cause  bodily  harm  if  you  inhale  the  vapor,  if  it 
comes  into  contact  with  your  eyes  or  skin,  or  if  you  swallow  it. 

B.  Effects  of  overexposure: 

1 .  Ethylene  oxide  in  liquid  form  can  cause  eye  irritation  and  injury 
to  the  cornea,  frostbite,  and  severe  irritation  and  blistering  of  the 
skin  upon  prolonged  or  confined  contact.  Ingestion  of  EtO  can  cause 
gastric  irritation  and  liver  injury.  Acute  effects  from  inhalation  of 
EtO  vapors  include  respiratory  irritation  and  lung  Injury,  headache, 
nausea,  vomiting,  diarrhea,  shortness  of  breath,  and  cyaonosis  (blue 
or  purple  coloring  of  skin).  Exposure  has  also  been  associated  with 
the  occurrence  of  cancer,  reproductive  effects,  mutagenic  changes, 
neurotoxicity,  and  sensitization. 

1 .  EtO  has  been  shown  to  cause  cancer  in  laboratory  animals  and 
has  been  associated  with  higher  incidences  of  cancer  in  humans. 
Adverse  reproductive  effects  and  chromosome  damage  may  also  oc- 
cur from  EtO  exposure. 

a.  Reporting  signs  and  symptoms:  You  should  inform  your  employer 
if  you  develop  any  signs  or  symptoms  and  suspect  that  they  are 
caused  by  exposure  to  EtO. 

III.  EMERGENCY  FIRST  AID  PROCEDURES 

A.  Eye  exposure:  If  EtO  gets  Into  your  eyes,  wash  your  eyes  im- 
mediately with  large  amounts  of  water,  lifting  the  lower  and  upper 
eyelids.  Get  medical  attention  immediately.  Contact  lenses  should 
not  be  worn  when  working  with  this  chemical. 

B.  Skin  exposure:  If  EtO  gets  on  your  skin,  immediately  wash  the 
contaminated  skin  with  water.  If  EtO  soaks  through  your  clothing, 
especially  your  shoes,  remove  the  clothing  immediately  and  wash 
the  skin  with  water  using  an  emergency  deluge  shower.  Get  medi- 
cal attention  immediately.  Thoroughly  wash  contaminated  clothing 
before  reusing.  Contaminated  leather  shoes  or  other  leather  articles 
should  not  be  reused  and  should  be  discarded. 

C.  Inhalation:  If  large  amounts  of  EtO  are  inhaled,  the  exposed  per- 
son must  be  moved  to  fresh  air  at  once.  If  breathing  has  stopped, 
perform  cardiopulmonary  resuscitation.  Keep  the  affected  person 
warm  and  at  rest.  Get  medical  attention  immediately. 

D.  Swallowing:  When  EtO  has  been  swallowed,  give  the  person  large 
quantities  of  water  immediately.  After  the  water  has  been  swallowed, 
try  to  get  the  person  to  vomit  by  having  him  or  her  touch  the  back 
of  the  throat  with  his  or  her  finger.  Do  not  make  an  unconscious 
person  vomit.  Get  medical  attention  immediately. 

E.  Rescue:  Move  the  affected  person  from  the  hazardous  exposure. 
If  the  exposed  person  has  been  overcome,  attempt  rescue  only 
after  notifying  at  least  one  other  person  of  the  emergency  and 
putting  into  effect  established  emergency  procedures.  Do  not 
become  a  casualty  yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  location  of  the  emergency  equipment 
before  the  need  arises. 


IV.  RESPIRATORS  AND  PROTECTIVE  CLOTHING 

A.  Respirators.  You  may  be  required  to  wear  a  respirator  for  non- 
routine  activities,  in  emergencies,  while  your  employer  is  in  the 
process  of  reducing  EtO  exposures  through  engineering  controls, 
and  in  areas  where  engineering  controls  are  not  feasible.  As  of  the 
effective  date  of  this  standard,  only  air-supplied,  positive-pressure, 
full-facepiece  respirators  are  approved  for  protection  against  EtO. 
If  air-purifying  respirators  are  worn  in  the  future,  they  must  have 
a  label  issued  by  the  National  Institute  for  Occupational  Safety 
and  Health  under  the  provisions  of  42  CFR  part  84  stating  that 
the  respirators  have  been  approved  for  use  with  ethylene  oxide.  For 
effective  protection,  respirators  must  fit  your  face  and  head  snugly. 
Respirators  must  not  be  loosened  or  removed  in  work  situations 
where  their  use  is  required. 

EtO  does  not  have  a  detectable  odor  except  at  levels  well  above  the 
permissible  exposure  limits.  If  you  can  smell  EtO  while  wearing  a 
respirator,  proceed  immediately  to  fresh  air.  If  you  experience  dif- 
ficulty breathing  while  wearing  a  respirator,  tell  your  employer. 

B.  Protective  clothing:  You  may  be  required  to  wear  impermeable 
clothing,  gloves,  a  face  shield,  or  other  appropriate  protective  clothing 
to  prevent  skin  contact  with  liquid  EtO  or  EtO-containing  solutions. 
Where  protective  clothing  is  required,  your  employer  must  provide 
clean  garments  to  you  as  necessary  to  assure  that  the  clothing  pro- 
tects you  adequately. 

Replace  or  repair  protective  clothing  that  has  become  torn  or  oth- 
erwise damaged. 

EtO  must  never  be  allowed  to  remain  on  the  skin.  Clothing  and 
shoes  which  are  not  impermeable  to  EtO  should  not  be  allowed  to 
become  contaminated  with  EtO.  and  if  they  do.  the  clothing  should 
be  promptly  removed  and  decontaminated.  Contaminated  leather 
shoes  should  be  discarded.  Once  EtO  penetrates  shoes  or  other 
leather  articles,  they  should  not  be  worn  again. 

C.  Eye  protection:  You  must  wear  splashproof  safety  goggles  in  areas 
where  liquid  EtO  or  EtO-containing  solutions  may  contact  your  eyes. 
In  addition,  contact  lenses  should  not  be  worn  in  areas  where  eye 
contact  with  EtO  can  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HANDLING, 
AND  STORAGE 

A.  EtO  is  a  flammable  liquid,  and  its  vapors  can  easily  form  explosive 
mixtures  in  air. 

B.  EtO  must  be  stored  in  tightly  closed  containers  in  a  cool,  well- 
ventilated  area,  away  from  heat,  sparks,  flames,  strong  oxidizers, 
alkalines.  and  acids,  strong  bases,  acetylide-forming  metals  such 
as  cooper,  silver,  mercury  and  their  alloys. 

C.  Sources  of  ignition  such  as  smoking  material,  open  flames  and 
some  electrical  devices  are  prohibited  wherever  EtO  is  handled, 
used,  or  stored  in  a  manner  that  could  create  a  potential  fire  or 
explosion  hazard. 

D.  You  should  use  non-sparking  tools  when  opening  or  closing  metal 
containers  of  EtO,  and  containers  must  be  bonded  and  grounded  in 
the  rare  instances  in  which  liquid  EtO  is  poured  or  transferred. 

E.  Impermeable  clothing  wet  with  liquid  EtO  or  EtO-containing 
solutions  may  be  easily  ignited.  If  your  are  wearing  impermeable 
clothing  and  are  splashed  with  liquid  EtO  or  EtO-containing  solu- 
tion, you  should  immediately  remove  the  clothing  while  under  an 
emergency  deluge  shower. 

F.  If  your  skin  comes  into  contact  with  liquid  EtO  or  EtO-contain- 
ing solutions,  you  should  immediately  remove  the  EtO  using  an 
emergency  deluge  shower. 

G.  You  should  not  keep  food,  beverages,  or  smoking  materials  in 
regulated  areas  where  employee  exposures  are  above  the  permissible 
exposure  limits. 

H.  Fire  extinguishers  and  emergency  deluge  showers  for  quick 
drenching  should  be  readily  available,  and  you  should  know  where 
they  are  and  how  to  operate  them. 

I.  Ask  your  supervisor  where  EtO  is  used  in  your  work  area  and  for 
any  additional  plant  safety  and  health  rules. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


VI.  ACCESS  TO  INFORMATION 
\  i  .ic  1 1  yeai  \  01  ii  employer  la  required  to  Inform  you  of  ttu  Information 
contained  In  this  standard  end  appendices  ffai  EtO  In  addition,  youi 
employa  must  Inatrud  sou  In  the  propa  work  pi 
emergency  procedures  end  the  i  orrei  i  use  "i  protei  ttve  equipment 

u  Voui  employe)  la  requln  d  todi  termlne  whethei  you  are  bt 
|n>-,tii  io  EtO  Vim  01  youi  representative  haa the right  toobaei 
plqyee  meaaurementa  and  to  record  the  reaulta  obtained.  Your  employe] 

la  required  to  Inform  you  of  your  exposure.  If  yi imployer  determine 

ih. ii  vmi  are  i»im  overexposed,  h<-  oi  sin-  is  req ,i  n,  inform  you  ol 

the  .«  itions  which  are  being  taken  to  reduce  youi  exposure  to  within 
pei  mlsslble  exposure  limits. 

c  your  employer  la  required  to  keep  records  ol  youi  exposures  and 
medical  examinations,  rhese  exposure  records  must  in-  kepi  bj  the 
employer  foi  .ii  leaal  thirty  (30)  years,  Medical  records  musl  i»-  kepi 
for  the  period  "i  youi  employmenl  plus  thirty  (30)  years. 

ii  Youi  employei  Is  required  to  release  your  exposure  and  medical 
records  to  youi-  physician  or  designated  representative  upon  your 
written  request. 

VII.  STERILANT  USE  OF  ETO  IN  HOSPITALS 

AND  HEALTH  CARE  FACILITIES 

[his  section  i  if  Appendix  A.  for  Informational  purposes,  sets  forth  EPA's 

recommendations  for  modifications  In  workplace  design  and  practice 

In  hospitals  and  health  care  facilities  for  which  the  Environmental 

Protection  Agency  has  registered  Eto  for  uses  as  a  sterilant  or  limn 
ganl  under  the  Federal  Insecticide,  Funlglclde,  and  Rodcnticide  Act. 
7  U.S.C.  136  el  seq.  These  new  recommendations,  published  in  the 
FEDERAL  REGISTER  by  EPA  at  49  FR  15268.  as  modified  in  today's 
REGISTER,  are  intended  Io  help  reduce  the  exposure  of  hospital  and 
health  care  workers  to  EtO  to  1  ppm.  EPA's  recommended  workplace 
design  and  workplace  practice  are  as  follows: 

1.  Workplace  Design 
a   Installation  of  gas  line  hand  valves.  Hand  valves  must  be  installed 
on  the  gas  supply  line  at  the  connection  to  the  supply  cylinders  to 
minimize  leakage  during  cylinder  change. 

b.  Installation  of  capture  boxes.  Sterilizer  operations  result  in  a  gas/ 
water  discharge  at  the  completion  of  the  process.  This  discharge  is 
routinely  piped  to  a  floor  drain  which  is  generally  located  in  an  equip- 
ment or  an  adjacent  room.  When  the  floor  drain  is  not  in  the  same 
room  as  the  sterilizer  and  workers  are  not  normally  present,  all  that 
is  necessary  is  that  the  room  be  well  ventilated. 

The  installation  of  a  "capture  box"  will  be  required  for  those  work  place 
layouts  where  the  floor  drain  is  located  in  the  same  room  as  the  sterilizer 
or  in  a  room  where  workers  are  normally  present.  A  "capture  box"  is  a 
piece  of  equipment  that  totally  encloses  the  floor  drain  where  the  discharge 
from  the  sterilizer  is  pumped.  The  "capture  box"  is  to  be  vented  directly  to 
a  non-recirculating  or  dedicated  ventilation  system.  Sufficient  air  intake 
should  be  allowed  at  the  bottom  of  the  box  to  handle  the  volume  of  air 
that  is  ventilated  from  the  top  of  the  box.  The  "capture  box"  can  be  made 
of  metal,  plastic,  wood  or  other  equivalent  material.  The  box  is  intended  to 
reduce  levels  of  EtO  discharged  into  the  work  room  atmosphere.  The  use 
of  a  "capture  box"  is  not  required  if:  ( 1 )  The  vacuum  pump  discharge  floor 
drain  is  located  in  a  well  ventilated  equipment  or  other  room  where  workers 
are  not  normally  present  or  (2)  the  water  sealed  vacuum  pump  discharges 
directly  to  a  closed  sealed  sewer  line  (check  local  plumbing  codes). 

If  it  is  impractical  to  install  a  vented  "capture  box"  and  a  well  ventilated 
equipment  or  other  room  is  not  feasible,  a  box  that  can  be  sealed  over 
the  floor  drain  may  be  used  if:  (1)  The  floor  drain  is  located  in  a  room 
where  workers  are  not  normally  present  and  EtO  cannot  leak  into  an 
occupied  area,  and  (2)  the  sterilizer  in  use  is  less  than  12  cubic  feet 
in  capacity  (check  local  plumbing  codes). 

c.  Ventilation  of  aeration  units  i.  Existing  aeration  units.  Existing  units 
must  be  vented  to  a  non-recirculating  or  dedicated  system  or  vented 
to  an  equipment  or  other  room  where  workers  are  not  normally  pres- 
ent and  which  is  well  ventilated.  Aerator  units  must  be  positioned  as 
close  as  possible  to  the  sterilizer  to  minimize  the  exposure  from  the 
off-gassing  of  sterilized  items. 

ii.  Installation  of  new  aerator  units  (where  none  exist).  New  aerator  units 
must  be  vented  as  described  above  for  existing  aerators.  Aerators  must 
be  in  place  by  July  1.  1986. 


d  VeritQatton  during  cylinder  change  Workers  ma]  i»  exposed  to  short 
inn  relatively  Ugh  levels  ol  BtO  during  the  change  ol  gas  i  flinders 
io  reduce  exposure  from  this  route,  users  musl  select  one  ol  three 
.iii-  mativea  designed  to  draw  of)  gas  that  may  be  released  when  the 
in  '.in  iii/- 1  to  the  cyllndei  Is  disconnected 

i  Location  oi  cylinders  In  a  well  ventilated  equipment  room  or  otha 
room  where  workers  are  not  normally  prest  nl 

ii.  Installation  ol  ■  n-  table  hose  (at  leaal  4"  In  diameter)  to  •■  non-re- 

-  in  ulatlng  or  dedicated  ventilation  system  and  located  In  the  an  ■  ol 

-  ylinder  change  m  such  .i  way  that  the  hose  can  be  positioned  at  the 
point  where  the  sterilize!  gas  line  Is  dlsoonnet  ted  from  the  cylinder. 

iii.  Installation  of  a  hood  that  Is  part  ofanonreclrcuiating  or  dedicated 
system  and  positioned  no  more  than  one  foot  above  the  point  where 
the  -  hange  of  cylinders  lakes  place. 

e.  Ventilation  O)  sterilizer  door  area.  One  of  the  major  source^ 
poaure  io  i.K )  occurs  when  the  sterilizer  door  is  opened  following  the 
completion  of  the  sterilization  process.  In  order  to  reduce  this  avenue 
ol  exposure,  a  hood  or  metal  canopy  closed  on  each  end  must  be 
Installed  over  the  sterilizer  door.  The  hood  or  metal  canopy  must  be 
.  ud  to  a  nonreclrculating  or  dedicated  ventilation  system  or 
ii<  that  exhausts  gases  to  a  well  ventilated  equipment  or  other  room 
where  workers  are  not  normally  present.  A  hood  or  canopy  over  the 
sterilizer  door  is  required  for  use  even  with  those  sterilizers  that  have 
a  purge  cycle  and  must  be  in  place  by  July  1 .  1986. 

I  Ventilation  of  sterilizer  relief  valve.  Sterilizers  are  typically  equipped 
with  a  safety  relief  device  to  release  gas  in  case  of  increased  pressure 
in  the  sterilizer.  Generally,  such  relief  devices  are  used  on  pressure 
vessels.  Although  these  pressure  relief  devices  are  rarely  opened  for 
hospital  and  health  care  sterilizers,  it  is  suggested  that  they  be  designed 
to  exhaust  vapor  from  the  sterilizer  by  one  of  the  following  methods: 

i.  Through  a  pipe  connected  to  the  outlet  of  the  relief  valve  ventilated 
directly  outdoors  at  a  point  high  enough  to  be  away  from  passers  by. 
and  not  near  any  windows  that  open,  or  near  any  air  conditioning  or 
ventilation  air  intakes. 

ii.  Through  a  connection  to  an  existing  or  new  nonrecirculating  or 
dedicated  ventilation  system. 

iii.  Through  a  connection  to  a  well  ventilated  equipment  or  other  room 
where  workers  are  not  normally  present. 

g.  Ventilation  systems.  Each  hospital  and  health  care  facility  affected 
by  this  notice  that  uses  EtO  for  the  sterilization  of  equipment  and  sup- 
plies must  have  a  ventilation  system  which  enables  compliance  with 
the  requirements  of  section  (b)  through  (f)  in  the  manner  described  in 
these  sections  and  within  the  timeframes  allowed.  Thus,  each  affected 
hospital  and  health  care  facility  must  have  or  install  a  non-recirculating 
or  dedicated  ventilation  equipment  or  other  room  where  workers  are 
not  normally  present  in  which  to  vent  EtO. 

h.  Installation  of  alarm  systems.  An  audible  and  visual  indicator  alarm 
system  must  be  installed  to  alert  personnel  of  ventilation  system  fail- 
ures, i.e..  when  the  ventilation  fan  motor  is  not  working. 

2.  Workplace  Practices 
All  the  workplace  practices  discussed  in  this  unit  must  be  permanently 
posted  near  the  door  of  each  sterilizer  prior  to  use  by  any  operator. 

a.  Changing  of  supply  line  filters.  Filters  in  the  sterilizer  liquid  line  must 
be  changed  when  necessary,  by  the  following  procedure: 

i.  Close  the  cylinder  valve  and  the  hose  valve. 

ii.  Disconnect  the  cylinder  hose  (piping)  from  the  cylinder. 

iii.  Open  the  hose  valve  and  bleed  slowly  into  a  proper  ventilating 
system  at  or  near  the  in-use  supply  cylinders. 

iv.  Vacate  the  area  until  the  line  is  empty. 

v.  Change  the  filter. 

vi.  Reconnect  the  lines  and  reverse  the  value  position. 

vii.  Check  hoses,  filters,  and  valves  for  leaks  with  a  fluorocarbon  leak 
detector  (for  those  sterilizers  using  the  88  percent  chlorofluorocarbon. 
12  percent  ethylene  oxide  mixture  (12/88)). 

b.  Restricted  access  area.  i.  Areas  involving  use  of  EtO  must  be  des- 
ignated as  restricted  access  areas.  They  must  be  identified  with  signs 
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or  floor  marks  near  the  sterilizer  door,  aerator,  vacuum  pump  floor 
drain  discharge,  and  in-use  cylinder  storage. 

ii.  All  personnel  must  be  excluded  from  the  restricted  area  when 
certain  operations  are  in  progress,  such  as  discharging  a  vacuum 
pump,  emptying  a  sterilizer  liquid  line,  or  venting  a  nonpurge  ster- 
ilizer with  the  door  ajar  or  other  operations  where  EtO  might  be 
released  directly  into  the  face  of  workers. 

c.  Door  opening  procedures,  i.  Sterilizers  with  purge  cycles.  A  load 
treated  in  a  sterilizer  equipped  with  a  purge  cycle  should  be  removed 
immediately  upon  completion  of  the  cycle  (provided  no  time  is  lost 
opening  the  door  after  cycle  is  completed).  If  this  is  not  done,  the 
purge  cycle  should  be  repeated  before  opening  door. 

ii.  Sterilizers  without  purge  cycles.  For  a  load  treated  in  a  steril- 
izer not  equipped  with  a  purge  cycle,  the  sterilizer  door  must  be 
ajar  6"  for  15  minutes,  and  then  fully  opened  for  at  least  another 
15  minutes  before  removing  the  treated  load.  The  length  of  time 
of  the  second  period  should  be  established  by  peak  monitoring  for 
one  hour  after  the  two  15-minute  periods  suggested.  If  the  level 
is  above  10  ppm  time-weighted  average  for  8  hours,  more  time 
should  be  added  to  the  second  waiting  period  (door  wide  open). 
However,  in  no  case  may  the  second  period  be  shortened  to  less 
than  15  minutes. 

d.  Chamber  unloading  procedures,  i.  Procedures  for  unloading  the 
chamber  must  include  the  use  of  baskets  or  rolling  carts,  or  baskets 
and  rolling  tables  to  transfer  treated  loads  quickly,  thus  avoiding 
excessive  contact  with  treated  articles,  and  reducing  the  duration 
of  exposures. 

ii.  If  rolling  carts  are  used,  they  should  be  pulled  not  pushed  by  the 
sterilizer  operators  to  avoid  offgassing  exposure. 

e.  Maintenance.  A  written  log  should  be  instituted  and  maintained 
documenting  the  date  of  each  leak  detection  and  any  maintenance 
procedures  undertaken.  This  is  a  suggested  use  practice  and  is 
not  required. 

i.  Leak  detection.  Sterilizer  door  gaskets,  cylinder  and  vacuum  pip- 
ing, hoses,  filters,  and  valves  must  be  checked  for  leaks  under  full 
pressure  with  a  Fluorocarbon  leak  detector  (for  12/88  systems  only) 
every  two  weeks  by  maintenance  personnel.  Also,  the  cylinder  piping 
connections  must  be  checked  after  changing  cylinders.  Particular 
attention  in  leak  detection  should  be  given  to  the  automatic  solenoid 
valves  that  control  the  flow  of  EtO  to  the  sterilizer.  Specifically,  a 
check  should  be  made  at  the  EtO  gasline  entrance  port  to  the  ster- 
ilizer, while  the  sterilizer  door  is  open  and  the  solenoid  valves  are 
in  a  closed  position. 

ii.  Maintenance  procedures.  Sterilizer/areator  door  gaskets,  valves, 
and  fittings  must  be  replaced  when  necessary  as  determined  by 
maintenance  personnel  in  their  bi-weekly  checks;  in  addition,  visual 
inspection  of  the  door  gaskets  for  cracks,  debris,  and  other  foreign 
substances  should  be  conducted  daily  by  the  operator. 

APPENDIX  B  TO  §1910.1047— 
SUBSTANCE  TECHNICAL  GUIDELINES 
FOR  ETHYLENE  OXIDE  (NON-MANDATORY) 

I.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  identification: 

1.  Synonyms:  dihydrooxirene.  dimethylene  oxide,  EO.  1.2  epoxy- 
ethane.  EtO  ETO  oxacyclopropane.  oxane.  oxidoethane,  alpha/beta- 
oxidoethane,  oxiran.  oxirane. 

2.  Formula:  (C2H40). 

3.  Molecular  weight:  44.06 

B.  Physical  data: 

1.  Boiling  point  (760  mm  Hg):  10.70  °C  (51.3  °F): 

2.  Specific  gravity  (water  =  1):  0.87  (at  20  °C  or  68  °F) 

3.  Vapor  density  (air  =  1):  1.49: 

4.  Vapor  pressure  (at  20  °C);  1.095  mm  Hg; 

5.  Solubility  in  water:  complete; 

6.  Appearance  and  odor:  colorless  liquid;  gas  at  temperature  above 
10.7  °F  or  51.3  °C  with  ether-like  odor  above  700  ppm. 


II.  FIRE,  EXPLOSION,  AND  REACTIVITY  HAZARD  DATA 

A.  Fire: 

1.  Flash  point:  less  than  0  °F  (open  cup); 

2.  Stability:  decomposes  violently  at  temperatures  above  800  °F; 

3.  Flammable  limits  in  air.  percent  by  volume:  Lower:  3.  Upper:  100; 

4.  Extinguishing  media:  Carbon  dioxide  for  small  fires,  polymer  or 
alcohol  foams  for  large  fires; 

5.  Special  fire  fighting  procedures:  Dilution  of  ethylene  oxide  with 
23  volumes  of  water  renders  it  non-flammable; 

6.  Unusual  fire  and  explosion  hazards:  Vapors  of  EtO  will  burn 
without  the  presence  of  air  or  other  oxidizers.  EtO  vapors  are  heavier 
than  air  and  may  travel  along  the  ground  and  be  ignited  by  open 
flames  or  sparks  at  locations  remote  from  the  site  at  which  EtO  is 
being  used. 

7.  For  purposes  of  compliance  with  the  requirements  of  29  CFR 
1910.106,  EtO  is  classified  as  a  flammable  gas.  For  example. 
7.500  ppm.  approximately  one-fourth  of  the  lower  flammable  limit, 
would  be  considered  to  pose  a  potential  fire  and  explosion  hazard. 

8.  For  purposes  of  compliance  with  29  CFR  1910.155,  EtO  is  clas- 
sified as  a  Class  B  fire  hazard. 

9.  For  purpose  of  compliance  with  29  CFR  1919.307,  locations  clas- 
sified as  hazardous  due  to  the  presence  of  EtO  shall  be  Class  1. 

B.  Reactivity: 

1 .  Conditions  contributing  to  instability:  EtO  will  polymerize  violently 
if  contaminated  with  aqueous  alkalies,  amines,  mineral  acids,  metal 
chlorides,  or  metal  oxides.  Violent  decomposition  will  also  occur  at 
temperatures  above  800  °F; 

2.  Incompatibilities:  Alkalines  and  acids; 

3.  Hazardous  decomposition  products:  Carbon  monoxide  and  car- 
bon dioxide. 

III.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  EtO  Is  spilled  or  leaked,  the  following  steps  should  be  taken: 

1 .  Remove  all  ignition  sources. 

2.  The  area  should  be  evacuated  at  once  and  re-entered  only  after  the 
area  has  been  thoroughly  ventilated  and  washed  down  with  water. 

B.  Persons  not  wearing  appropriate  protective  equipment  should 
be  restricted  from  areas  of  spills  or  leaks  until  cleanup  has  been 
completed. 

C.  Waste  disposal  methods:  Waste  material  should  be  disposed  of 
in  a  manner  that  is  not  hazardous  to  employees  or  to  the  general 
population.  In  selecting  the  method  of  waste  disposal,  applicable 
local.  State,  and  Federal  regulations  should  be  consulted. 

IV.  MONITORING  AND  MEASUREMENT  PROCEDURES 
A.  Exposure  above  the  Permissible  Exposure  Limit: 

1.  Eight-hour  exposure  evaluation:  Measurements  taken  for  the  pur- 
pose of  determining  employee  exposure  under  this  section  are  best 
taken  with  consecutive  samples  covering  the  full  shift.  Air  samples 
should  be  taken  in  the  employee's  breathing  zone  (air  that  would 
most  nearly  represent  that  inhaled  by  the  employee.) 

2.  Monitoring  techniques:  The  sampling  and  analysis  under  this 
section  may  be  performed  by  collection  of  the  EtO  vapor  on  char- 
coal adsorption  tubes  or  other  composition  adsorption  tubes,  with 
subsequent  chemical  analysis.  Sampling  and  analysis  may  also  be 
performed  by  instruments  such  as  real-time  continuous  monitoring 
systems,  portable  direct  reading  instruments,  or  passive  dosimeters 
as  long  as  measurements  taken  using  these  methods  accurately 
evaluate  the  concentration  of  EtO  in  employees'  breathing  zones. 

Appendix  D  describes  the  validated  method  of  sampling  and 
analysis  which  has  been  tested  by  OSHA  for  use  with  EtO.  Other 
available  methods  are  also  described  in  Appendix  D.  The  employer 
has  the  obligation  of  selecting  a  monitoring  method  which  meets 
the  accuracy  and  precision  requirements  of  the  standard  under  his 
unique  field  conditions.  The  standard  requires  that  the  method  of 
monitoring  should  be  accurate,  to  a  95  percent  confidence  level, 
to  plus  or  minus  25  percent  for  concentrations  of  EtO  at  1  ppm. 
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.11  i.i  in  plus  in  minus  35  percent  im  concentration!  al  0  B  ppm.  In 

addition  to  the  method  described  in  Appendix  D,  there  are  nume ■ 

othei  methods  available  for  monitoring  foi  EtO  In  the  workplace 
on  these  other  methods  have  been  submitted  i>\  various 

companies  i"  the  rulemaking  re I,  and  are  available  al  the  OSHA 

Docket  Office 

B,  Since  man}  ol  the  duties  relating  to  emplcn  ire  de 

pendent  on  the  results  of  measurement  procedures,  employers  sin  mid 
assure  that  the  evaluation  ol  employee  exposures  Is  performed  by  a 
technically  qualified  pel  sun 

V.  PROTECTIVE  CLOTHING  AND  EQUIPMENT 
Employees  should  be  provided  with  and  be  required  to  weai  appro 
pilau-  protective  clothing  wherevei  there  is  significant  potential  i"i 
skin  contact  with  liquid  EtO  oi  EtO  containing  solutions,  Protective 
clothing  si  Kill  include  Impermeable  coveralls  or  aimllai  ii  ill-body  work 
clothing,  gloves,  and  head  coverings,  .is  appropriate  to  protect  areas 
of  the  body  which  may  come  In  contai  i  with  liquid  EtO  or  EtO-con- 
tainlng  solutions 

Employers  should  ascertain  thai  the  protective  garments  are  Imper 
meable  to  Ett )  Permeable  clothing,  Including  Items  made  of  rubber. 
ither  shoes  should  not  be  allowed  to  become  contaminated  with 
liquid  EtO,  it  permeable  clothing  does  become  contaminated,  it  should 
be  Immediately  removed,  while  the  employe]  is  under  an  emei 
deluge  shower.  II  leather  footwear  or  other  leather  garments  become 
wet  from  EtO  they  should  be  discarded  and  not  be  worn  again,  because 
leather  absorbs  EtO  and  holds  il  against  the  skin. 

Any  protective  clothing  that  has  been  damaged  or  is  otherwise  found  to 
be  defective  should  be  repaired  or  replaced.  Clean  protective  clothing 
should  be  provided  to  the  employee  as  necessary  to  assure  employee 
protection.  Whenever  impermeable  clothing  becomes  wet  with  liquid 
EtO.  it  should  be  washed  down  with  water  before  being  removed  by 
the  employee.  Employees  are  also  required  to  wear  splash-proof  safety 
goggles  where  there  is  any  possibility  of  EtO  contacting  the  eyes. 

VI.  MISCELLANEOUS  PRECAUTIONS 

A.  Store  EtO  in  tightly  closed  containers  in  a  cool,  well-ventilated  area 
and  take  all  necessary  precautions  to  avoid  any  explosion  hazard. 

B.  Non-sparking  tools  must  be  used  to  open  and  close  metal  containers. 
These  containers  must  be  effectively  grounded  and  bonded. 

C.  Do  not  incinerate  EtO  cartridges,  tanks  or  other  containers. 

U.  Employers  should  advise  employees  of  all  areas  and  operations 
where  exposure  to  EtO  occur. 

VII.  COMMON  OPERATIONS 
Common  operations  in  which  exposure  to  EtO  is  likely  to  occur  include 
the  following:  Manufacture  of  EtO.  surfactants,  ethanolamines.  glycol 
ethers,  and  specialty  chemicals,  and  use  as  a  sterilant  in  the  hospital, 
health  product  and  spice  industries. 

APPENDIX  C  TO  §1910.1047— 

MEDICAL  SURVEILLANCE  GUIDELINES  FOR 

ETHYLENE  OXIDE  (Non-Mandatory) 


I.  ROUTE  OF  ENTRY 


Inhalation. 


II.  TOXICOLOGY 

Clinical  evidence  of  adverse  effects  associated  with  the  exposure  to  EtO 
is  present  in  the  form  of  increased  incidence  of  cancer  in  laboratory 
animals  (leukemia,  stomach,  brain),  mutation  in  offspring  in  animals, 
and  resorptions  and  spontaneous  abortions  in  animals  and  human 
populations  respectively.  Findings  in  humans  and  experimental  ani- 
mals exposed  to  airborne  concentrations  of  EtO  also  indicate  damage 
to  the  genetic  material  (DNA).  These  include  hemoglobin  alkylation. 
unscheduled  DNA  synthesis,  sister  chromatid  exchange  chromosomal 
aberration,  and  functional  sperm  abnormalities. 

Ethylene  oxide  in  liquid  form  can  cause  eye  irritation  and  injury  to 
the  cornea,  frostbite,  severe  irritation,  and  blistering  of  the  skin  upon 
prolonged  or  confined  contact.  Ingestion  of  EtO  can  cause  gastric  ir- 
ritation and  liver  injury.  Other  effects  from  inhalation  of  EtO  vapors 
include  respiratory  irritation  and  lung  injury,  headache,  nausea, 
vomiting,  diarrhea,  dyspnea  and  cyanosis. 


III.  SIGNS  AND  SYMPTOMS  OF 
ACUTE  OVEREXPOSURE 
i  he  •  .a  k  .  iii  i  is  ni  .ii  uii-  overexposure  to  Eti  <  are  nausea  and  vomiting, 
headache,  and  Irritation  ol  the  eyes  and  respiratory  passage 
patient  may  notice  a  "peculiar  taste"  In  the  mouth  Delayed  effects  can 
Include  pulmonary  edema,  drowsiness,  weakness,  and  Incoordination 

BUggeSl  that  blOOd  •  'il  I  bailees    all  ill'  lease  In  I  llioilliisoinal 

aberrations,  and  spontaneous  abortion  may  also  be  causally  related 
I  osure  to  i.n  I 

Skin  COntad  with  liquid  or  gaseOUB  EtO  causes  <  h.uai  terlSUC  bums 

ami  possibly  even  anallergli  type  sensitization.  i  in  edema  and  erythe 
in. i  in  i  Lining  from  skm  contai  t  with  Et(  >  progress  to  veslculaUon  with 
a  tendeni  v  to  coalesce  Into  blebs  with  desquamation.  Healing  occurs 

within  three  weeks,  but  there  may  be  a  residual  brown  pigmentation 
0  i,  solution  is  extremely  dangerous  ive  blistering 

after  only  briel  i  ontai  I  Pun  liquid  EtO  causes  frostbite  because  of 
rapid  evaporation.  In  contrast,  tin-  eye  is  relatively  insensitive  to  EtO, 
inn  there  may  be  some  Irritation  of  the  cornea. 

Must  reported  ai  ute  effects  of  occupational  exposure  to  EtO  are  due 
In  contact  with  EtO  in  liquid  phase.  The  liquid  readily  penetrates 
rubber  and  leather,  and  will  produce  blistering  II  clothing  or  footwear 
contaminated  with  EtO  are  not  removed. 

IV.  SURVEILLANCE  AND 
PREVENTIVE  CONSIDERATIONS 
As  noted  above,  exposure  to  EtO  has  been  linked  to  an  Increased  risk 
of  cancer  and  reproductive  effects  including  decreased  male  fertility, 
fetotoxiclty.  and  spontaneous  abortion.  EtO  workers  are  more  likely  to 
have  chromosomal  damage  than  similar  groups  not  exposed  to  EtO.  At 
the  present,  limited  studies  of  chronic  effects  in  humans  resulting  from 
exposure  to  EtO  suggest  a  causal  association  with  leukemia.  Animal 
studies  indicate  leukemia  and  cancers  at  other  sites  (brain,  stomach) 
as  well.  The  physician  should  be  aware  of  the  findings  of  these  studies 
in  evaluating  the  health  of  employees  exposed  to  EtO. 

Adequate  screening  tests  to  determine  an  employee's  potential  for 
developing  serious  chronic  diseases,  such  as  cancer,  from  exposure 
to  EtO  do  not  presently  exist.  Laboratory  tests  may.  however,  give  ev- 
idence to  suggest  that  an  employee  is  potentially  overexposed  to  EtO. 
It  is  important  for  the  physician  to  become  familiar  with  the  operating 
conditions  in  which  exposure  to  EtO  is  likely  to  occur.  The  physician 
also  must  become  familiar  with  the  signs  and  symptoms  that  indicate 
a  worker  is  receiving  otherwise  unrecognized  and  unacceptable  ex- 
posure to  EtO.  These  elements  are  especially  important  in  evaluating 
the  medical  and  work  histories  and  in  conducting  the  physical  exam. 
When  an  unacceptable  exposure  in  an  active  employee  is  identified 
by  the  physician,  measures  taken  by  the  employer  to  lower  exposure 
should  also  lower  the  risk  of  serious  long-term  consequences. 

The  employer  is  required  to  institute  a  medical  surveillance  program 
for  all  employees  who  are  or  will  be  exposed  to  EtO  at  or  above  the 
action  level  (0.5  ppm)  for  at  least  30  days  per  year,  without  regard  to 
respirator  use.  All  examinations  and  procedures  must  be  performed  by 
or  under  the  supervision  of  a  licensed  physician  at  a  reasonable  time 
and  place  for  the  employee  and  at  no  cost  to  the  employee. 

Although  broad  latitude  in  prescribing  specific  tests  to  be  included 
in  the  medical  surveillance  program  is  extended  to  the  examining 
physician.  OSHA  requires  inclusion  of  the  following  elements  in  the 
routine  examination: 

(i)  Medical  and  work  histories  with  special  emphasis  directed  to 
symptoms  related  to  the  pulmonary,  hematologic,  neurologic,  and 
reproductive  systems  and  to  the  eyes  and  skin. 

(ii)  Physical  examination  with  particular  emphasis  given  to  the  pul- 
monary, hematologic,  neurologic,  and  reproductive  systems  and  to 
the  eyes  and  skin. 

(iii)  Complete  blood  count  to  include  at  least  a  white  cell  count 
(including  differential  cell  count),  red  cell  count,  hematocrit,  and 
hemoglobin. 

(iv)  Any  laboratory  or  other  test  which  the  examining  physician  deems 
necessary  by  sound  medical  practice. 

If  requested  by  the  employee,  the  medical  examinations  shall  include 
pregnancy  testing  or  laboratory  evaluation  of  fertility  as  deemed  ap- 
propriate by  the  physician. 
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In  certain  cases,  to  provide  sound  medical  advice  to  the  employer 
and  the  employee,  the  physician  must  evaluate  situations  not  directly 
related  to  EtO.  For  example,  employees  with  skin  diseases  may  be 
unable  to  tolerate  wearing  protective  clothing.  In  addition  those  with 
chronic  respiratory  diseases  may  not  tolerate  the  wearing  of  negative 
pressure  (air  purifying)  respirators.  Additional  tests  and  procedures 
that  will  help  the  physician  determine  which  employees  are  medically 
unable  to  wear  such  respirators  should  include:  An  evaluation  of 
cardiovascular  function,  a  baseline  chest  x-ray  to  be  repeated  at  five 
year  intervals,  and  a  pulmonary  function  test  to  be  repeated  every 
three  years.  The  pulmonary  function  test  should  include  measure- 
ment of  the  employee"s  forced  vital  capacity  (FVC).  forced  expiratory 
volume  at  one  second  (FEV1).  as  well  as  calculation  of  the  ratios  of 
FEV1  to  FVC.  and  measured  FVC  and  measured  FEV1  to  expected 
values  corrected  for  variation  due  to  age.  sex,  race,  and  height. 

The  employer  is  required  to  make  the  prescribed  tests  available  at 
least  annually  to  employees  who  are  or  will  be  exposed  at  or  above 
the  action  level,  for  30  or  more  days  per  year:  more  often  than  spec- 
ified if  recommended  by  the  examining  physician:  and  upon  the 
employee's  termination  of  employment  or  reassignment  to  another 
work  area.  While  little  is  known  about  the  long  term  consequences 
of  high  short-term  exposures,  it  appears  prudent  to  monitor  such 
affected  employees  closely  in  light  of  existing  health  data.  The  em- 
ployer shall  provide  physician  recommended  examinations  to  any 
employee  exposed  to  EtO  in  emergency  conditions.  Likewise,  the 
employer  shall  make  available  medical  consultations  including 
physician  recommended  exams  to  employees  who  believe  they  are 
suffering  signs  or  symptoms  of  exposure  to  EtO. 

The  employer  is  required  to  provide  the  physician  with  the  following 
information:  a  copy  of  this  standard  and  its  appendices:  a  descrip- 
tion of  the  affected  employee's  duties  as  they  relate  to  the  employee 
exposure  level:  and  information  from  the  employee's  previous  medical 
examinations  which  is  not  readily  available  to  the  examining  physi- 
cian. Making  this  information  available  to  the  physician  will  aid  in 
the  evaluation  of  the  employee's  health  in  relation  to  assigned  duties 
and  fitness  to  wear  personal  protective  equipment,  when  required. 

The  employer  is  required  to  obtain  a  written  opinion  from  the  exam- 
ining physician  containing  the  results  of  the  medical  examinations: 
the  physician's  opinion  as  to  whether  the  employee  has  any  detected 
medical  conditions  which  would  place  the  employee  at  increased 
risk  of  materia]  impairment  of  his  or  her  health  from  exposure  to 
EtO:  any  recommended  restrictions  upon  the  employee's  exposure 
to  EtO.  or  upon  the  use  of  protective  clothing  or  equipment  such  as 
respirators:  and  a  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  medical  examination  and  of  any 
medical  conditions  which  require  further  explanation  or  treatment. 
This  written  opinion  must  not  reveal  specific  findings  or  diagnoses 
unrelated  to  occupational  exposure  to  EtO.  and  a  copy  of  the  opinion 
must  be  provided  to  the  affected  employee. 

The  purpose  in  requiring  the  examining  physician  to  supply  the 
employer  with  a  written  opinion  is  to  provide  the  employer  with 
a  medical  basis  to  aid  in  the  determination  of  initial  placement  of 
employees  and  to  assess  the  employee's  ability  to  use  protective 
clothing  and  equipment. 

APPENDIX  D  TO  §1910.1047— 

SAMPLING  AND  ANALYTICAL  METHODS  FOR 

ETHYLENE  OXIDE  (NON-MANDATORY) 

A  number  of  methods  are  available  for  monitoring  employee  ex- 
posures to  EtO.  Most  of  these  involve  the  use  of  charcoal  tubes 
and  sampling  pumps,  followed  by  analysis  of  the  samples  by  gas 
chromatograph.  The  essential  differences  between  the  charcoal  tube 
methods  include,  among  others,  the  use  of  different  desorbing  sol- 
vents, the  use  of  different  lots  of  charcoal,  and  the  use  of  different 
equipment  for  analysis  of  the  samples. 

Besides  charcoal,  methods  using  passive  dosimeters,  gas  sampling 
bags,  impingers.  and  detector  tubes  have  been  utilized  for  deter- 
mination of  EtO  exposure.  In  addition,  there  are  several  commercially 
available  portable  gas  analyzers  and  monitoring  units. 

This  appendix  contains  details  for  the  method  which  has  been  tested 
at  the  OSHA  Analytical  Laboratory  in  Salt  Lake  City.  Inclusion  of  this 
method  in  the  appendix  does  not  mean  that  this  method  is  the  only 


one  which  will  be  satisfactory.  Copies  of  descriptions  of  other  methods 
available  are  available  in  the  rulemaking  record,  and  may  be  obtained 
from  the  OSHA  Docket  Office.  These  include  the  Union  Carbide.  Dow 
Chemical.  3M.  and  DuPont  methods,  as  well  as  NIOSH  Method  S-286. 
These  methods  are  briefly  described  at  the  end  of  this  appendix. 

Employers  who  note  problems  with  sample  breakthrough  using  the 
OSHA  or  other  charcoal  methods  should  try  larger  charcoal  tubes. 
Tubes  of  larger  capacity  are  available.  In  addition,  lower  flow  rates 
and  shorter  sampling  times  should  be  beneficial  in  minimizing  break- 
through problems.  Whatever  method  the  employer  chooses,  he  must 
assure  himself  of  the  method's  accuracy  and  precision  under  the 
unique  conditions  present  in  his  workplace. 

ETHYLENE  OXIDE 
Method  No.:  30. 

Matrix:  Air. 

Target  Concentration:  1.0  ppm  (1.8  mg/m3). 

Procedure:  Samples  are  collected  on  two  charcoal  tubes  in  series 
and  desorbed  with  1%  CS2  in  benzene.  The  samples  are  derivatized 
with  HBr  and  treated  with  sodium  carbonate.  Analysis  is  done  by 
gas  chromatography  with  an  electron  capture  detector. 

Recommended  Air  Volume  and  Sampling  Rate:  1  liter  and  0.05  1pm. 

Detection  Limit  of  the  Overall  Procedure:  13.3  ppb  (0.024  mg/m3) 
(Based  on  1.0  liter  air  sample). 

Reliable  Quantitation  Limit:  52.2  ppb  (0.094  mg/m3)  (Based  on 

1.0  liter  air  sample). 

Standard  Error  of  Estimate:  6.59%  (See  Backup  Section  4.6). 

Special  Requirements:  Samples  must  be  analyzed  within  15  days 
of  sampling  date. 

Status  of  Method:  The  sampling  and  analytical  method  has  been 
subjected  to  the  established  evaluation  procedures  of  the  Organic 
Method  Evaluations  Branch. 

Date:  August  1981. 

Chemist:  Wayne  D.  Potter. 

ORGANIC  SOLVENTS  BRANCH,  OSHA  ANALYTICAL 
LABORATORY,  SALT  LAKE  CITY,  UTAH 
1.  General  Discussion. 

1.1  Background. 

1.1.1  History  of  Procedure. 

Ethylene  oxide  samples  analyzed  at  the  OSHA  Laboratory  have 
normally  been  collected  on  activated  charcoal  and  desorbed  with 
carbon  disulfide.  The  analysis  is  performed  with  a  gas  chromato- 
graph equipped  with  a  FID  (Flame  ionization  detector)  as  described 
in  NIOSH  Method  S286  (Ref.  5. 1).  This  method  is  based  on  a  PEL  of 
50  ppm  and  has  a  detection  limit  of  about  1  ppm. 

Recent  studies  have  prompted  the  need  for  a  method  to  analyze  and 
detect  ethylene  oxide  at  very  low  concentrations. 

Several  attempts  were  made  to  form  an  ultraviolet  (UV)  sensitive 
derivative  with  ethylene  oxide  for  analysis  with  HPLC.  Among 
those  tested  that  gave  no  detectable  product  were:  panisidine.  me- 
thylimidazole.  aniline,  and  2,3.6-trichlorobenzoic  acid.  Each  was 
tested  with  catalysts  such  as  triethylamine.  aluminum  chloride, 
methylene  chloride  and  sulfuric  acid  but  no  detectable  derivative 
was  produced. 

The  next  derivatization  attempt  was  to  react  ethylene  oxide  with 
HBr  to  form  2-bromoethanol.  This  reaction  was  successful.  An 
ECD  (electron  capture  detector)  gave  a  very  good  response  for  2- 
bromoethanol  due  to  the  presence  of  bromine.  The  use  of  carbon 
disulfide  as  the  desorbing  solvent  gave  too  large  a  response  and 
masked  the  2-bromoethanol.  Several  other  solvents  were  tested 
for  both  their  response  on  the  ECD  and  their  ability  to  desorb 
ethylene  oxide  from  the  charcoal.  Among  those  tested  were  toluene, 
xylene,  ethyl  benzene,  hexane.  cyclohexane  and  benzene.  Benzene 
was  the  only  solvent  tested  that  gave  a  suitable  response  on  the 
ECD  and  a  high  desorption.  It  was  found  that  the  desorption 
efficiency  was  improved  by  using  1%  CS2  with  the  benzene.  The 
carbon  disulfide  did  not  significantly  improve  the  recovery  with 
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iii,  othei  solvent!   ski    Lot   120  was  used  in  .ill  lesis  done  with 

activated  i  harcoal 

1.1.2  Physical  Propertlea  (Ref.  5.2-8.4), 

Synonyma   Oxirane;  dlmethylene  oxide,  1.2  epoxy  ethane;  oxane; 

I'll/);  ETO; 

Molecular  Weight:  44.06 

Boiling  Point:  10.7  °C  (51.3  °F) 

Melting  Point:    111    C 

Description:  Colorless,  flammable  gas 

Vapor  Pressure:  1095  mm.  at  20  °C 

Odor:  Ether-like  odor 

Lower  Explosive  Limits:  3.0%  (by  volume) 

Flash  Petal  (TOC):  Below  0  °F 

Molecular  Structure:  CH2— CH2 

1.2  Limit  Defining  Parameters. 

1.2.1  Detection  Limit  of  the  Analytical  Procedure. 

The  detection  limit  of  the  analytical  procedure  is  12.0  picograms  of 
ethylene  oxide  per  injection.  This  Is  the  amount  of  analyte  which  will 
give  a  peak  whose  height  Is  five  times  the  height  of  the  baseline  noise. 
(See  Backup  Data  Section  4. 1). 

1.2.2  Detection  Limit  of  the  Overall  Procedure. 

The  detection  limit  of  the  overall  procedure  is  24.0  pg  of  ethylene 
oxide  per  sample. 

This  is  the  amount  of  analyte  spiked  on  the  sampling  device  which  al- 
lows recovery  of  an  amount  of  analyte  equivalent  to  the  detection  limit 
of  the  analytical  procedure.  (See  Backup  Data  Section  4.2). 

1.2.3  Reliable  Quantitation  Limit. 

The  reliable  quantitation  limit  is  94.0  nanograms  of  ethylene  oxide  per 
sample.  This  is  the  smallest  amount  of  analyte  which  can  be  quan- 
titated  within  the  requirements  of  75%  recovery  and  95%  confidence 
limits.  (See  Backup  Data  Section  4.2). 

It  must  be  recognized  that  the  reliable  quantitation  limit  and  detection 
limits  reported  in  the  method  are  based  upon  optimization  of  the  in- 
strument for  the  smallest  possible  amount  of  analyte.  When  the  target 
concentration  of  an  analyte  is  exceptionally  higher  than  these  limits, 
they  may  not  be  attainable  at  the  routine  operating  parameters.  In 
this  case,  the  limits  reported  on  analysis  reports  will  be  based  on  the 
operating  parameters  used  during  the  analysis  of  the  samples. 

1.2.4  Sensitivity. 

The  sensitivity  of  the  analytical  procedure  over  a  concentration 
range  representing  0.5  to  2  times  the  target  concentration  based 
on  the  recommended  air  volume  is  34105  area  units  per  u/ml.  The 
sensitivity  is  determined  by  the  slope  of  the  calibration  curve  (See 
Backup  Data  Section  4.3). 

The  sensitivity  will  vary  somewhat  with  the  particular  instrument 
used  in  the  analysis. 

1.2.5  Recovery. 

The  recovery  of  analyte  from  the  collection  medium  must  be  75%  or 
greater.  The  average  recovery  from  spiked  samples  over  the  range  of 
0.5  to  2  times  the  target  concentration  is  88.0%  (See  Backup  Section 
4.4).  At  lower  concentrations  the  recovery  appears  to  be  non-linear. 

1.2.6  Precision  (Analytical  Method  Only). 

The  pooled  coefficient  of  variation  obtained  from  replicate  determination 
of  analytical  standards  at  0.5X,  IX  and  2X  the  target  concentration  is 
0.036  (See  Backup  Data  Section  4.5). 

1.2.7  Precision  (Overall  Procedure). 

The  overall  procedure  must  provide  results  at  the  target  concentration 
that  are  25%  of  better  at  the  95%  confidence  level.  The  precision  at 
the  95%  confidence  level  for  the  1 5  day  storage  test  is  plus  or  minus 
12.9%  (See  Backup  Data  Section  4.6). 

This  includes  an  additional  plus  or  minus  5%  for  sampling  error. 

1.3  Advantages. 


i  s  i  The  sampling  proi  edure  la  i  onvenlenl 

1.3.2  The  analytical  prccedi  i  Itivt  and  reproducible. 

1 .3.3  Reanalysls  of  samples  Is  possible. 

1.3.4  Samples  arc  stable  for  at  least  15  days  at  room  temperature 

iits  .ire  reduced  by  the  longer  GC  retention  time  of  the 

new  derivative. 

1 .4  Disadvantages. 

1.4.1  Two  tubes  In  series  must  be  used  because  of  possible  brcak- 
througfa  and  migration, 

1.4.2  The  precision  of  the  sampling  rate  may  be  limited  by  the  repro- 
dm  iliilny  nf  the  pressure  drop  across  the  tubes.  The  pumps  are  usually 
calibrated  for  one  tube  only. 

1 .4.3The  use  of  benzene  as  the  desorption  solvent  increases  the  hazards 
of  analysis  because  of  the  potential  carcinogenic  effects  of  benzene. 

1  4.4  After  repeated  injections  there  can  be  a  buildup  of  residue  formed 
on  the  electron  capture  detector  which  decreases  sensitivity. 

1.4.5  Recovery  from  the  charcoal  tubes  appears  to  be  nonlinear  at 
low  concentrations. 

2.  Sampling  Procedure. 

2. 1  Apparatus. 

2. 1 . 1  A  calibrated  personal  sampling  pump  whose  flow  can  be  deter- 
mined within  plus  or  minus  5%  of  the  recommended  flow. 

2.1.2  SKC  Lot  120  Charcoal  tubes:  glass  tube  with  both  ends  flame 
sealed.  7  cm  long  with  a  6  mm  O.D.  and  a  4-mm  I.D..  containing  2 
sections  of  coconut  shell  charcoal  separated  by  a  2-mm  portion  of 
urethane  foam.  The  adsorbing  section  contains  100  mg  of  charcoal, 
the  backup  section  50  mg.  A  3-mm  portion  of  urethane  foam  is  placed 
between  the  outlet  end  of  the  tube  and  the  backup  section.  A  plug  of 
sililated  glass  wool  is  placed  in  front  of  the  adsorbing  section. 

2.2  Reagents. 

2.2.1  None  required. 

2.3  Sampling  Technique. 

2.3.1  Immediately  before  sampling,  break  the  ends  of  the  charcoal 
tubes.  All  tubes  must  be  from  the  same  lot. 

2.3.2  Connect  two  tubes  in  series  to  the  sampling  pump  with  a  short  sec- 
tion of  flexible  tubing.  A  minimum  amount  of  tubing  is  used  to  connect 
the  two  sampling  tubes  together.  The  tube  closer  to  the  pump  is  used 
as  a  backup.  This  tube  should  be  identified  as  the  backup  tube. 

2.3.3  The  tubes  should  be  placed  in  a  vertical  position  during  sampling 
to  minimize  channeling. 

2.3.4  Air  being  sampled  should  not  pass  through  any  hose  or  tubing 
before  entering  the  charcoal  tubes. 

2.3.5  Seal  the  charcoal  tubes  with  plastic  caps  immediately  after  sam- 
pling. Also,  seal  each  sample  with  OSHA  seals  lengthwise. 

2.3.6  With  each  batch  of  samples,  submit  at  least  one  blank  tube  from 
the  same  lot  used  for  samples.  This  tube  should  be  subjected  to  exactly 
the  same  handling  as  the  samples  (break,  seal,  transport)  except  that 
no  air  is  drawn  through  it. 

2.3.7  Transport  the  samples  (and  corresponding  paperwork)  to  the 
lab  for  analysis. 

2.3.8  If  bulk  samples  are  submitted  for  analysis,  they  should  be  trans- 
ported in  glass  containers  with  Teflon-lined  caps.  These  samples  must 
be  mailed  separately  from  the  container  used  for  the  charcoal  tubes. 

2.4  Breakthrough. 

2.4.1  The  breakthrough  (5%  breakthrough)  volume  for  a  3.0  mg/m 
ethylene  oxide  sample  stream  at  approximately  85%  relative  humid- 
ity. 22  °C  and  633  mm  is  2.6  liters  sampled  at  0.05  liters  per  minute. 
This  is  equivalent  to  7.8  pg  of  ethylene  oxide.  Upon  saturation  of  the 
tube  it  appeared  that  the  water  may  be  displacing  ethylene  oxide 
during  sampling. 

2.5  Desorption  Efficiency. 

2.5.1  The  desorption  efficiency,  from  liquid  injection  onto  charcoal 
tubes,  averaged  88.0%  from  0.5  to  2.0  x  the  target  concentration  for 
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a  1.0  liter  air  sample.  At  lower  ranges  it  appears  that  the  desorptlon 
efficiency  is  non-linear  (See  Backup  Data  Section  4.2). 

2.5.2  The  desorption  efficiency  may  vary  from  one  laboratory  to 
another  and  also  from  one  lot  of  charcoal  to  another.  Thus,  it  is 
necessary  to  determine  the  desorption  efficiency  for  a  particular 
lot  of  charcoal. 

2.6  Recommended  Air  Volume  and  Sampling  Rate. 

2.6. 1  The  recommended  air  volume  is  1 .0  liter. 

2.6.2  The  recommended  maximum  sampling  rate  is  0.05  1pm. 

2.7  Interferences. 

2.7. 1  Ethylene  glycol  and  Freon  12  at  target  concentration  levels  did 
not  interfere  with  the  collection  of  ethylene  oxide. 

2.7.2  Suspected  interferences  should  be  listed  on  the  sample 
data  sheets. 

2.7.3  The  relative  humidity  may  affect  the  sampling  procedure. 

2.8  Safety  Precautions. 

2.8. 1  Attach  the  sampling  equipment  to  the  employee  so  that  it  does 
not  interfere  with  work  performance. 

2.8.2  Wear  safety  glasses  when  breaking  the  ends  of  the  sampling 
tubes. 

2.8.3  If  possible,  place  the  sampling  tubes  in  a  holder  so  the  sharp 
end  is  not  exposed  while  sampling. 

3.  Analytical  Method. 

3.1  Apparatus. 

3.1.1  Gas  chromatograph  equipped  with  a  linearized  electron  cap- 
ture detector. 

3.1.2  GC  column  capable  of  separating  the  derivative  of  ethylene 
oxide  (2-bromoethanol)  from  any  interferences  and  the  1%  CS2 
in  benzene  solvent.  The  column  used  for  validation  studies  was: 
10  ft  x  1/8  inch  stainless  steel  20%  SP-2100.  .  1%  Carbowax  1500 
on  100/120Supelcoport. 

3.1.3  An  electronic  integrator  or  some  other  suitable  method  of 
measuring  peak  areas. 

3.1.4  Two  milliliter  vials  with  Teflon-lined  caps. 

3.1.5  Gas  tight  syringe — 500  pi  or  other  convenient  sizes  for  pre- 
paring standards. 

3.1.6  Microliter  syringes —  1 0  pL  or  other  convenient  sizes  for  diluting 
standards  and  1  pL  for  sample  injections. 

3. 1.7  Pipets  for  dispensing  the  1%  CS2  in  benzene  solvent.  The  Glenco 
1  mL  dispenser  is  adequate  and  convenient. 

3.1.8  Volumetric  flasks — 5  mL  and  other  convenient  sizes  for  pre- 
paring standards. 

3. 1 .9  Disposable  Pasteur  pipets. 

3.2  Reagents. 

3.2.1  Benzene,  reagent  grade. 

3.2.2  Carbon  Disulfide,  reagent  grade. 

3.2.3  Ethylene  oxide.  99.7%  pure. 

3.2.4  Hydrobromic  Acid.  48%  reagent  grade. 

3.2.5  Sodium  Carbonate,  anhydrous,  reagent  grade. 

3.2.6  Desorbing  reagent.  99%  Benzene/ 1%  CS2. 

3.3  Sample  Preparation. 

3.3. 1  The  front  and  back  sections  of  each  sample  are  transferred  to 
separate  2-mL  vials. 

3.3.2  Each  sample  is  desorbed  with  1.0  mL  of  desorbing  reagent. 

3.3.3  The  vials  are  sealed  immediately  and  allowed  to  desorb  for  one 
hour  with  occasional  shaking. 

3.3.4  Desorbing  reagent  is  drawn  off  the  charcoal  with  a  disposable 
pipet  and  put  into  clean  2-mL  vials. 

3.3.5  One  drop  of  HBr  is  added  to  each  vial.  Vials  are  resealed  and 
HBr  is  mixed  well  with  the  desorbing  reagent. 


3.3.6  About  0.15  gram  of  sodium  carbonate  is  carefully  added  to 
each  vial.  Vials  are  again  resealed  and  mixed  well. 

3.4  Standard  Preparation. 

3.4. 1  Standards  are  prepared  by  injecting  the  pure  ethylene  oxide 
gas  into  the  desorbing  reagent. 

3.4.2  A  range  of  standards  are  prepared  to  make  a  calibration  curve. 
A  concentration  of  1 .0  pL  of  ethylene  oxide  gas  per  1  mL  desorbing 
reagent  is  equivalent  to  1 .0  ppm  air  concentration  (all  gas  volumes 
at  25  °C  and  760  mm)  for  the  recommended  1  liter  air  sample.  This 
amount  is  uncorrected  for  desorption  efficiency  (See  Backup  Data 
Section  4.2.  for  desorption  efficiency  corrections). 

3.4.3  One  drop  of  HBr  per  mL  of  standard  is  added  and  mixed  well. 

3.4.4  About  0. 15  grams  of  sodium  carbonate  is  carefully  added  for 
each  drop  of  HBr  (A  small  reaction  will  occur). 

3.5  Analysis. 

3.5.1  GC  Conditions. 
Nitrogen  flow  rate — lOml/min. 
Injector  Temperature — 250  °C 
Detector  Temperature— 300  °C 
Column  Temperature— 100  °C 
Injection  size — 0.8  pL 
Elutlon  time — 3.9  minutes 

3.5.2  Peak  areas  are  measured  by  an  integrator  or  other  suitable 
means. 

3.5.3  The  integrator  results  are  in  area  units  and  a  calibration  curve 
is  set  up  with  concentration  vs.  area  units. 

3.6  Interferences. 

3.6. 1  Any  compound  having  the  same  retention  time  of  2-bromo- 
ethano!  is  a  potential  interference.  Possible  interferences  should  be 
listed  on  the  sample  data  sheets. 

3.6.2  GC  parameters  may  be  changed  to  circumvent  interferences. 

3.6.3  There  are  usually  trace  contaminants  in  benzene.  These  con- 
taminants, however,  posed  no  problem  of  interference. 

3.6.4  Retention  time  data  on  a  single  column  is  not  considered  proof 
of  chemical  identity.  Samples  over  the  1.0  ppm  target  level  should 
be  confirmed  by  GC/Mass  Spec  or  other  suitable  means. 

3.7  Calculations 

3.7.1  The  concentration  in  pg/mL  for  a  sample  is  determined  by 
comparing  the  area  of  a  particular  sample  to  the  calibration  curve, 
which  has  been  prepared  from  analytical  standards. 

3.7.2  The  amount  of  analyte  in  each  sample  is  corrected  for  de- 
sorption efficiency  by  use  of  a  desorption  curve. 

3.7.3  Analytical  results  (A)  from  the  two  tubes  that  compose  a  par- 
ticular air  sample  are  added  together. 

3.7.4  The  concentration  for  a  sample  is  calculated  by  the  following 
equation: 

ETO.  mg/m3  = 

where: 

A  =  mg/mL 

B  =  desorption  volume  in  milliliters 

C  =  air  volume  in  liters. 

3.7.5  To  convert  mg/m3  to  parts  per  million  (ppm)  the  following 
relationship  is  used: 


AXB 
C 


ETO.  ppm 


mg/m3  X  24.45 


44.05 

where: 

mg/m3  =  results  from  3.7.4 

24.45  =  molar  volume  at  25  °C  and  760  mm  Hg 

44.05  =  molecular  weight  of  ETO. 
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■ ,  Prw  autlona 

3.8  i  Ethylene  oxide  and  beniene  are  potential  i  ndcan 

innsi  in  i  \in  laed  whin  working  with  these  compound*. 

mi  wink  ii ■  with  the  solvents  (preparation  ol  standards,  de 

sorption  "i  samples,  etc.)  should  i><-  done  In  .1  hood. 

I  1. iii  .11  iv  skin  1  in n. ii  1  wiiii  .ill  hi  1  in-  solvents. 

3.8.4  Wear  safety  glasses  .11  .ill  mm 

3.8.5  Avoid  -.kin  contad  with  1 1 Hi  because  11  la  highly  toxic  and  a 
strong  irritant  to  eyes  and  skin. 

1    Backup  Data. 

1  1  Detection  Limit  Data  The  detection  limit  was  determined  i>\  In 
leering  0.8  uLofa  0.015  u/mL  standard  of  ethylene  oxide  into  1%  CS2 
iii  benzene,  rhe  detection  limit  of  the  analytical  procedure  is  taken  to  be 
1.30x10  9ug  per  Injection  This  Is  equivalent  to  8.3  ppb  (0.0 15  mg/m3) 
foi  the  recommended  air  volume. 

4.2  Dcsorptlon  Ellli  n  I 

Ethylene  oxide  was  spiked  onto  charcoal  tubes  and  the  following  re 
covery  data  was  obtained. 


Amount  spiked  (pg) 


Amount  recovered  (pg)        Percent  recovery 


4.5 4.32 

3.0 2.61 

2.25 2.025 

1.5  1.365 

1.5  1.38 

.75 .6525 

.375 .315 

.375 .312 

.1875 .151 

.094 .070 


96.0 
87.0 
90.0 
91.0 
92.0 
87.0 
84.0 
83.2 
80.5 
74.5 


At  lower  amounts  the  recovery  appears  to  be  non-linear. 

4.3  Sensitivity  Data. 

The  following  data  was  used  to  determine  the  calibration  curve. 


Injection 


0.5  x  .75 
pg/mL 


1  x1.5 
pg/mL 


2x3.0 
pg/mL 


l 30904  59567  111778 

2 30987  62914  106016 

3 32555  58578  106122 

4 32242  57173  109716 

X 31672  59558  108408 

Slope  =  34.105. 

4.4  Recovery. 

The  recovery  was  determined  by  spiking  ethylene  oxide  onto  lot  1 20 
charcoal  tubes  and  desorbing  with  1%  CS2  in  Benzene.  Recoveries 
were  done  at  0.5.  1.0,  and  2.0  X  the  target  concentration  (1  ppm)  for 
the  recommended  air  volume. 

PERCENT  RECOVERY 


Sample 


0.5x 


1.0x 


2.0x 


Weighted  Average  =  88.2. 


88.7 

95.0 

91.7 

83.8 

95.0 

87.3 

84.2 

91.0 

86.0 

88.0 

91.0 

83.0 

88.0 

86.0 

85.0 

86.5 

90.5 

87.0 

I-. urn  iii  the  An.iiviii  ai  Prw  edurc 

iin-  following  data  was  used  to  determine  the  precision  "i  the  sns 
Kiii a!  method 


Concentration 


0.5  x  .75 
Pfl/mL 


1  «  1.6 

pg/mL 


2x3.0 
pg/mL 


i  4899 

3.1184 

1.5826 

3.0447 

1 .4628 

2.9149 

1 .4244 

2.9188 

1.4899 

2.9991 

.0674 

.0998 

.0452 

.0333 

Injection 7421 

.7441 
.7831 
.7753 

Average 7612 

Standard  Deviation 02 1 1 

0277 


_  3(.0277)'  +  3(.0452)a  +  3(.0333)' 
3  +  3  +  3 

CV+0.036 

4.6  Storage  Data. 

Samples  were  generated  at  1 .5  mg/nv'  ethylene  oxide  at  85%  relative 
humidity.  22  °C  and  633  mm.  All  samples  were  taken  for  20  minutes 
at  0.05  1pm.  Six  samples  were  analyzed  as  soon  as  possible  and 
fifteen  samples  were  stored  at  refrigerated  temperature  (5  °C)  and 
fifteen  samples  were  stored  at  ambient  temperature  (23  °C).  These 
stored  samples  were  analyzed  over  a  period  of  nineteen  days. 

PERCENT  RECOVERY 


Day  analyzed 


Refrigerated 


87.0 

87.0 

93.0 

93.0 

94.0 

94.0 

92.0 

92.0 

92.0 

91.0 

93.0 

88.0 

91.0 

89.0 

92.0 

92.0 

92.0 

86.0 

91.7 

95.5 

95.7 

90.0 

82.0 

78.0 

81.4 

82.4 

66.0 
68.0 


78.5 
72.1 


64.0 
77.0 


4.7  Breakthrough  Data. 

Breakthrough  studies  were  done  at  2  ppm  (3.6  mg/m3)  at  approxi- 
mately 85%  relative  humidity  at  22  :C  (ambient  temperature).  Two 
charcoal  tubes  were  used  in  series.  The  backup  tube  was  changed 
every  10  minutes  and  analyzed  for  breakthrough.  The  flow  rate  was 
0.050  1pm. 
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Time 

Percent 

(minutes) 

breakthrough 

10 

(') 

20 

(') 

30 

(') 

40 

1.23 

50 

3.46 

60 

18.71 

70 

39.2 

80 

53.3 

90 

72.0 

100 

96.0 

110 

113.0 

120 

133.9 

The  5%  breakthrough  volume  was  reached  when  2.6  liters  of  test 
atmosphere  were  drawn  through  the  charcoal  tubes. 
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Summary  of  Other  Sampling  Procedures 
OSHA  believes  that  served  other  types  of  monitoring  equipment  and 
techniques  exist  for  monitoring  time-weighted  averages.  Considerable 
research  and  method  development  is  currently  being  performed, 
which  will  lead  to  improvements  and  a  wider  variety  of  monitoring 
techniques.  A  combination  of  monitoring  procedures  can  be  used. 
There  probably  is  no  one  best  method  for  monitoring  personal 
exposure  to  ethylene  oxide  in  all  cases.  There  are  advantages,  dis- 
advantages, and  limitations  to  each  method.  The  method  of  choice 
will  depend  on  the  need  and  requirements.  Some  commonly  used 
methods  include  the  use  of  charcoal  tubes,  passive  dosimeters.  Tedler 
gas  sampling  bags,  detector  tubes,  photoionization  detection  units, 
infrared  detection  units  and  gas  chromatographs.  A  number  of  these 
methods  are  described  below. 

A.  CHARCOAL  TUBE  SAMPLING  PROCEDURES 
Qazi-Ketcham  method  (Ex.  11-133)— This  method  consists  of  col- 
lecting EtO  on  Columbia  JXC  activated  carbon,  desorbing  the  EtO 
with  carbon  disulfide  and  analyzing  by  gas  chromatography  with 
flame  ionization  detection.  Union  Carbide  has  recently  updated  and 
revalidated  this  monitoring  procedures.  This  method  is  capable  of 
determining  both  eight-hour  time-weighted  average  exposures  and 
short-term  exposures.  The  method  was  validated  to  0.5  ppm.  Like 
other  charcoal  collecting  procedures,  the  method  requires  consid- 
erable analytical  expertise. 

ASTM-proposed  method — The  Ethylene  Oxide  Industry  Council 
(EOIC)  has  contracted  with  Clayton  Environmental  Consultants. 
Inc.  to  conduct  a  collaborative  study  for  the  proposed  method. 
The  ASTM-Proposed  method  is  similar  to  the  method  published 
by  Qazi  and  Ketcham  is  the  November  1977  American  Industrial 
Hygiene  Association  Journal,  and  to  the  method  of  Pilney  and 
Coyne,  presented  at  the  1979  American  Industrial  Hygiene  Con- 
ference. After  the  air  to  be  sampled  is  drawn  through  an  activated 
charcoal  tube,  the  ethylene  oxide  is  desorbed  from  the  tube  us- 
ing carbon  disulfide  and  is  quantitated  by  gas  chromatography 
utilizing  a  flame  ionization  detector.  The  ASTM-proposed  method 
specifies  a  large  two-section  charcoal  tube,  shipment  in  dry  ice, 
storage  at  less  than  -5  °C.  and  analysis  within  three  weeks  to 


prevent  migration  and  sample  loss.  Two  types  of  charcoal  tubes 
are  being  tested — Pittsburgh  Coconut-Based  (PCB)  and  Columbia 
JXC  charcoal.  This  collaborative  study  will  give  an  indication  of 
the  inter-  and  intralaboratory  precision  and  accuracy  of  the  ASTM- 
proposed  method.  Several  laboratories  have  considerable  expertise 
using  the  Qazi-Ketcham  and  Dow  methods. 

B.  Passive  Monitors — Ethylene  oxide  diffuses  into  the  monitor  and  is 
collected  in  the  sampling  media.  The  DuPont  Pro-Tek  badge  collects 
EtO  in  an  absorbing  solution,  which  is  analyzed  colorimetrically  to 
determine  the  amount  of  EtO  present.  The  3M  350  badge  collects 
the  EtO  on  chemically  treated  charcoal.  Other  passive  monitors  are 
currently  being  developed  and  tested.  Both  3M  and  DuPont  have 
submitted  data  indicating  their  dosimeters  meet  the  precision  and 
accuracy  requirements  of  the  proposed  ethylene  oxide  standard. 
Both  presented  laboratory  validation  data  to  0.2  ppm  (Exs.  1 1-65. 
4-20.  108.  109.  130). 

C.  Tedlar  Gas  Sampling  Bags-Samples  are  collected  by  drawing  a 
known  volume  of  air  into  a  Tedlar  gas  sampling  bag.  The  ethylene 
oxide  concentration  is  often  determined  on-site  using  a  portable  gas 
chromatograph  or  portable  infrared  spectrometer. 

D.  Detector  tubes — A  known  volume  of  air  is  drawn  through  a  de- 
tector tube  using  a  small  hand  pump.  The  concentration  of  EtO  is 
related  to  the  length  of  stain  developed  in  the  tube.  Detector  tubes 
are  economical,  easy  to  use.  and  give  an  immediate  readout.  Unfor- 
tunately, partly  because  they  are  nonspecific,  their  accuracy  is  often 
questionable.  Since  the  sample  is  taken  over  a  short  period  of  time. 
they  may  be  useful  for  determining  the  source  of  leaks. 

E.  Direct  Reading  Instruments — There  are  numerous  types  of  direct 
reading  instruments,  each  having  its  own  strengths  and  weaknesses 
(Exs.  135B.  135C.  107.  11-78.  1 1-153).  Many  are  relatively  new.  of- 
fering greater  sensitivity  and  specificity.  Popular  ethylene  oxide  direct 
reading  instruments  include  infrared  detection  units,  photoionization 
detection  units,  and  gas  chromatographs. 

Portable  infrared  analyzers  provide  an  immediate,  continuous  indi- 
cation of  a  concentration  value:  making  them  particularly  useful  for 
locating  high  concentration  pockets,  in  leak  detection  and  in  ambient 
air  monitoring.  In  infrared  detection  units,  the  amount  of  infrared 
light  absorbed  by  the  gas  being  analyzed  at  selected  infrared  wave- 
lengths is  related  to  the  concentration  of  a  particular  component. 
Various  models  have  either  fixed  or  variable  infrared  filters,  differing 
cell  pathlengths.  and  microcomputer  controls  for  greater  sensitivity, 
automation,  and  interference  elimination. 

A  fairly  recent  detection  system  is  photoionization  detection.  The 
molecules  are  ionized  by  high  energy  ultraviolet  light.  The  result- 
ing current  is  measured.  Since  different  substances  have  different 
ionization  potentials,  other  organic  compounds  may  be  ionized.  The 
lower  the  lamp  energy,  the  better  the  selectivity.  As  a  continuous 
monitor,  photoionization  detection  can  be  useful  for  locating  high 
concentration  pockets,  in  leak  detection,  and  continuous  ambient 
air  monitoring.  Both  portable  and  stationary  gas  chromatographs  are 
available  with  various  types  of  detectors,  including  photoionization 
detectors.  A  gas  chromatograph  with  a  photoionization  detector 
retains  the  photionization  sensitivity,  but  minimizes  or  eliminates 
interferences.  For  several  GC/PID  units,  the  sensitivity  is  in  the 
0.1-0.2  ppm  EtO  range.  The  GC/PID  with  microprocessors  can 
sample  up  to  20  sample  points  sequentially,  calculate  and  record 
data,  and  activate  alarms  or  ventilation  systems.  Many  are  quite 
flexible  and  can  be  configured  to  meet  the  specific  analysis  needs 
for  the  workplace. 

DuPont  presented  their  laboratory  validation  data  of  the  accuracy 
of  the  Qazi-Ketcham  charcoal  tube,  the  PCB  charcoal  tube.  Miran 
103  IR  analyzer.  3M  #3550  monitor  and  the  duPont  C-70  badge. 
Quoting  Elbert  V.  Kring: 

We  also  believe  that  OSHA's  proposed  accuracy  in  this  standard  is 
appropriate.  At  plus  or  minus  25  percent  at  one  part  per  million,  and 
plus  or  minus  35  percent  below  that.  And.  our  data  indicates  there's 
only  one  monitoring  method,  right  now.  that  we've  tested  thoroughly, 
that  meets  that  accuracy  requirements.  That  is  the  duPont  Pro-Tek 
badge***.  We  also  believe  that  this  kind  of  data  should  be  confirmed 
by  another  independent  laboratory,  using  the  same  type  dynamic 
chamber  testing  (Tr.  1470) 
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vi.iiiioii.il  data  by  an  Independent  laboratory  following  their  exact  protocol 
waa  not  aubmltted  i  laweva .  Information  waa  submitted  on  comparisons 

and  pre  Won  and  a acy  of  those  monttarlngproced i  which  tndlcati 

i. ii  i  Hiii-i  precision  and  ai  i  urai )  "i  those  monitoring  procedurea  than 
thai  .'In. lined  byduPonl  n  i    I  20   130   11  BE    II   133    130 

Tin  accuracy  ol  anj  method  depends  to  .i  targe  degree  upon  the 
skills  and  experience  ol  those  who  no)  onrj  colled  the  samples  bul 
also  those  who  analyze  the  samples.  Even  i">  methods  thai  an  i  "i 
laboratlvely  tested,  some  laboratories  are  closet  to  the  true  values 
than  others.  Some  laboratories  may  meel  the  precision  and  accural  j 
requirements  of  the  method;  others  may  consistently  for  exceed  them 
for  the  same  method 

[49FR25796.June22,  L984.  as  amended  at  50  FR9801.  Mar.  12.  1985; 

i  I'M.  ( i,  i  ii.  1985;  51  FR  25053.  July  10.  1986;  5;i  FR  11436 
1 1437.  Apr.  8,  1988:  53  FR  27960,  July  26,  1988;  54  FR  24334,  June  7. 
1989;  61  IK  5508,  Feb,  13,  1996:  63  FR  1292.  Jan.  8.  1998| 

§1926.1148  Formaldehyde. 
NOTE:  The  requirements  applicable  to  construction  work  under  ihis  section 
are  Identical  to  those  sel  forth  al  $1910.1048  of  this  chapter. 

|61  FR  31434.  June  20.  19961 

(Section  1910.1048  Is  printed  below— CCH.l 

§1910.1048  Formaldehyde. 

1910.1048(a)  Scope  and  application.  This  standard  applies  to  all 
occupational  exposures  to  formaldehyde,  i.e.  from  formaldehyde  gas. 
its  solutions,  and  materials  that  release  formaldehyde. 

1 9 1 0. 1 048(b)  Definitions.  For  purposes  of  this  standard  .the  following 
definitions  shall  apply: 

Action  level  means  a  concentration  of  0.5  part  formaldehyde  per  million 
parts  of  air  (0.5  ppm)  calculated  as  an  eight  (8)-hour  time-weighted 
average  (TWA)  concentration. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  the 
Occupational  Safety  and  Health  Administration.  U.S.  Department  of 
Labor,  or  designee. 

Authorized  person  means  any  person  required  by  work  duties  to  be 
present  in  regulated  areas,  or  authorized  to  do  so  by  the  employer,  by 
this  section,  or  by  the  OSH  Act  of  1970. 

Director  means  the  Director  of  the  National  Institute  for  Occupational 
Safety  and  Health.  U.S.  Department  of  Health  and  Human  Services, 
or  designee. 

Emergency  is  any  occurrence,  such  as  but  not  limited  to  equipment  fail- 
ure, rupture  of  containers,  or  failure  of  control  equipment  that  results 
in  an  uncontrolled  release  of  a  significant  amount  of  formaldehyde. 

Employee  exposure  means  the  exposure  to  airborne  formaldehyde 
which  would  occur  without  corrections  for  protection  provided  by  any 
respirator  that  is  in  use. 

Formaldehyde  means  the  chemical  substance.  HCHO.  Chemical  Ab- 
stracts Service  Registry  No.  50-00-0. 

1910.1048(c)  Permissible  Exposure  Limit  (PEL)— {1)  TWA:  The 
employer  shall  assure  that  no  employee  is  exposed  to  an  airborne 
concentration  of  formaldehyde  which  exceeds  0.75  parts  formaldehyde 
per  million  parts  of  air  (0.75  ppm)  as  an  8hour  TWA. 

1910.1048(c)(2)  Short  Term  Exposure  Limit  (STEL):  The  employer  shall 
assure  that  no  employee  is  exposed  to  an  airborne  concentration  of 
formaldehyde  which  exceeds  two  parts  formaldehyde  per  million  parts 
of  air  (2  ppm)  as  a  15-minute  STEL. 

1910.1048(d)  Exposure  monitoring — (1)  General,  (i)  Each  employer 
who  has  a  workplace  covered  by  this  standard  shall  monitor  employees 
to  determine  their  exposure  to  formaldehyde. 

1910.1048(d)(1)(H)  Exception.  Where  the  employer  documents,  using  ob- 
jective data,  that  the  presence  of  formaldehyde  or  formaldehydereleasing 
products  in  the  workplace  cannot  result  in  airborne  concentrations  of 
formaldehyde  that  would  cause  any  employee  to  be  exposed  at  or  above  the 
action  level  or  the  STEL  under  foreseeable  conditions  of  use.  the  employer 
will  not  be  required  to  measure  employee  exposure  to  formaldehyde. 

1910.1048(d)(1)(iii)  When  an  employee's  exposure  is  determined 
from  representative  sampling,  the  measurements  used  shall  be 


ntative  ol  the  employee's  lull  shm  oi  shorl  b  rm 
foi  maldehyde  as  appropi  late 

i9io.i048(d)(i)(iv)  Representative  samples  foi  eat  h  |ob  i  taaalfli  arJon 
in  each  work  area  shall  be  taken  foi  each  shlfl  unless  i he  employer 
can  document  with  objective  data  thai  exposure  levels  foi  •>  given  |ob 

i  i.issitii  .iiinii  .ire  equivalent  for  different  work  shifts, 

1910.1048(d)(2)  initiiii  monitoring,  i  be  employer  shall  identify  ail  em 
ployeee  who  may  be  exposed  .ii  oi  above  i  he  .ii  i  inn  level  oral  or  above 

the  STEL  and  .i .iielv  detei the  exposure  ol  eai  b  employee 

>o  identified 

1910.1048(d)(2)(i)  Unless  the  employer  chooses  to  measure  tl 
posure  ol  each  employee  potentially  exposed  to  formaldehyde,  the 

employer  shall  develop  a  representative  sampling  strategy  and  measure 
Sufficient  exposures  within  eaeli  |nl)  i  laselfll  .ilion  for  each  workshlll 
to  correctly  characterize  and  not  underestimate  the  exposure  of  any 
employee  within  each  exposure  group. 

1 910.1048(d)(2)(H)  The  Initial  monitoring  pro)  ess  shall  Ik-  repeated  each 
lime  there  is  a  change  In  production,  equipment,  process,  personnel. 
or  control  measures  which  may  result  in  new  or  additional  exposure 
to  formaldehyde. 

1910.1048(d)(2)(iii)  If  the  employer  receives  reports  of  signs  or 
symptoms  of  respiratory  or  dermal  conditions  associated  with  form- 
aldehyde exposure,  the  employer  shall  promptly  monitor  the  affected 
employee's  exposure. 

1910.1048(d)(3)  Periodic  monitoring,  (i)  The  employer  shall  periodically 
measure  and  accurately  determine  exposure  to  formaldehyde  for  em- 
ployees shown  by  the  initial  monitoring  to  be  exposed  at  or  above  the 
action  level  or  at  or  above  the  STEL. 

1910.1048(d)(3)(H)  If  the  last  monitoring  results  reveal  employee  ex- 
posure at  or  above  the  action  level,  the  employer  shall  repeat  monitoring 
of  the  employees  at  least  every  6  months. 

1910.1048(d)(3)(iii)  If  the  last  monitoring  results  reveal  employee  ex- 
posure at  or  above  the  STEL.  the  employer  shall  repeat  monitoring  of 
the  employees  at  least  once  a  year  under  worst  conditions. 

1910.1048(d)(4)  Termination  of  monitoring.  The  employer  may  discon- 
tinue periodic  monitoring  for  employees  if  results  from  two  consecutive 
sampling  periods  taken  at  least  7  days  apart  show  that  employee 
exposure  is  below  the  action  level  and  the  STEL.  The  results  must  be 
statistically  representative  and  consistent  with  the  employer's  knowl- 
edge of  the  job  and  work  operation. 

1 9 1 0. 1 048(d)(5)  Accuracy  of  monitoring.  Monitoring  shall  be  accurate , 
at  the  95  percent  confidence  level,  to  within  plus  or  minus  25  percent 
for  airborne  concentrations  of  formaldehyde  at  the  TWA  and  the  STEL 
and  to  within  plus  or  minus  35  percent  for  airborne  concentrations  of 
formaldehyde  at  the  action  level. 

1910.1048(d)(6)  Employee  notification  of  monitoring  results.  Within 
15  days  of  receiving  the  results  of  exposure  monitoring  conducted 
under  this  standard,  the  employer  shall  notify  the  affected  employees 
of  these  results.  Notification  shall  be  in  writing,  either  by  distributing 
copies  of  the  results  to  the  employees  or  by  posting  the  results.  If  the 
employee  exposure  is  over  either  PEL.  the  employer  shall  develop  and 
implement  a  written  plan  to  reduce  employee  exposure  to  or  below 
both  PELs.  and  give  written  notice  to  employees.  The  written  notice 
shall  contain  a  description  of  the  corrective  action  being  taken  by  the 
employer  to  decrease  exposure. 

1910.1048(d)(7)  Obsewation  of  monitoring,  (i)  The  employer  shall  pro- 
vide affected  employees  or  their  designated  representatives  an  oppor- 
tunity to  observe  any  monitoring  of  employee  exposure  to  formaldehyde 
required  by  this  standard. 

1910.1048(d)(7)(H)  When  observation  of  the  monitoring  of  employee 
exposure  to  formaldehyde  requires  entry  into  an  area  where  the  use  of 
protective  clothing  or  equipment  is  required,  the  employer  shall  provide 
the  clothing  and  equipment  to  the  observer,  require  the  observer  to  use 
such  clothing  and  equipment,  and  assure  that  the  observer  complies 
with  all  other  applicable  safety  and  health  procedures. 

1 910.1 048(e)  Regulated  areas.  (1 )  The  employer  shall  establish  regu- 
lated areas  where  the  concentration  of  airborne  formaldehyde  exceeds 
either  the  TWA  or  the  STEL  and  post  all  entrances  and  accessways 
with  signs  bearing  the  following  information: 
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DANGER 

FORMALDEHYDE 

IRRITANT  AND  POTENTIAL  CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

1910.1 048(e)(2)  The  employer  shall  limit  access  to  regulated  areas  to 
authorized  persons  who  have  been  trained  to  recognize  the  hazards 
of  formaldehyde. 

1910.1048(e)(3)  An  employer  at  a  multiemployer  worksite  who  es- 
tablishes a  regulated  area  shall  communicate  the  access  restrictions 
and  locations  of  these  areas  to  other  employers  with  work  operations 
at  that  worksite. 

1910.1048(f)  Methods  of  compliance — (1)  Engineering  controls  and 
work  practices.  The  employer  shall  institute  engineering  and  work 
practice  controls  to  reduce  and  maintain  employee  exposures  to 
formaldehyde  at  or  below  the  TWA  and  the  STEL. 

1910.1 048(f)(2)  Exception.  Whenever  the  employer  has  established  that 
feasible  engineering  and  work  practice  controls  cannot  reduce  employee 
exposure  to  or  below  either  of  the  PELs.  the  employer  shall  apply  these 
controls  to  reduce  employee  exposures  to  the  extent  feasible  and  shall 
supplement  them  with  respirators  which  satisfy  this  standard. 

1910.1048(g)  Respiratory  protection — (1)  General  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must 
provide  respirators  that  comply  with  the  requirements  of  this  para- 
graph. Respirators  must  be  used  during: 

1910.1048(g)(1)(i)  Periods  necessary  to  install  or  implement  feasible 
engineering  and  work-practice  controls. 
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191 0.1 048(g)(1  )(ii)  Work  operations,  such  as  maintenance  and  repair 
activities  or  vessel  cleaning,  for  which  the  employer  establishes  that 
engineering  and  work-practice  controls  are  not  feasible. 

1910.1048(g)(1)(iii)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  yet  sufficient  to  reduce  employee 
exposure  to  or  below  the  PELs. 

1910.1048(g)(1)(iv)  Emergencies. 

1910.1048(g)(2)  Respirator  program,  (i)  The  employer  must  im- 
plement a  respiratory  protection  program  in  accordance  with  29 
CFR  1910.134(b)  through  (d)  (except  (d)(l)(iii).  (d)(3)(iii)(B)(l).  and 
(2)).  and  (f)  through  (m). 

1 91 0. 1 048(g)(2)(ii)  If  air-purifying  chemical-cartridge  respirators  are 
used,  the  employer  must: 

1910.1048(g)(2)(ii)(A)  Replace  the  cartridge  after  three  (3)  hours  of 
use  or  at  the  end  of  the  workshift.  whichever  occurs  first,  unless  the 
cartridge  contains  a  NIOSH-approved  end-of-service-life  indicator 
(ESLI)  to  show  when  breakthrough  occurs. 

1910.1048(g)(2)(ii)(B)  Unless  the  canister  contains  a  NIOSH-ap- 
proved ESLI  to  show  when  breakthrough  occurs,  replace  canisters 
used  in  atmospheres  up  to  7.5  ppm  (lOxPEL)  every  four  (4)  hours 
and  Industrial-sized  canisters  used  in  atmospheres  up  to  75  ppm 
(lOOxPEL)  every  two  (2)  hours,  or  at  the  end  of  the  workshift.  which- 
ever occurs  first. 

1910.1048(g)(3)  Respirator  selection,  (j)  The  employer  must  select 
appropriate  respirators  from  Table  1  in  this  section. 


TABLE  1— MINIMUM  REQUIREMENTS  FOR  RESPIRATORY  PROTECTION  AGAINST  FORMALDEHYDE 


Condition  of  use  or 
formaldehyde  concentration  (ppm) 


Minimum  required  respirator' 


Up  to  7.5  ppm.  (lOxPEL) Full  faceplece  with  cartridges  or  canisters  specifically  approved  for  protection  against  formaldehyde.2 

Up  to  75  ppm.  (lOOxPEL) Full-face  mask  with  chin  style  or  chest  or  back  mounted  type,  with  industrial  size  canister  spe- 
cifically approved  for  protection  against  formaldehyde.  Type  C  supplied  air  respirator,  demand 
type,  or  continuous  flow  type,  with  full  faceplece.  hood,  or  helmet. 

Above  75  ppm  or  unknown,  (emergencies).  (lOOxPEL)...       Self-contained  breathing  apparatus  (SCBA)  with  positive  pressure  full  faceplece.  Combination 

supplled-air.  full  faceplece  positive  pressure  respirator  with  auxiliary  self-contained  air  supply. 

Flrefighting SCBA  with  positive  pressure  In  full  facepiece. 

Escape SCBA  in  demand  or  pressure  demand  mode.  Full-face  mask  with  chin  style  or  front  or  back 

mounted  type  industrial  size  canister  specifically  approved  for  protection  against  formaldehyde. 


'    Respirators  specified  for  use  at  higher  concentrations  may  be  used  at  lower  concentrations. 

2    A  half-mask  respirator  with  cartridges  specifically  approved  for  protection  against  formaldehyde  can  be  substituted  for  the  full  facepiece  respirator  providing  that  effective 
gas-proof  goggles  are  provided  and  used  in  combination  with  the  half-mask  respirator. 


1910.1048(g)(3)(ii)  The  employer  must  provide  a  powered  air- 
purifying  respirator  adequate  to  protect  against  formaldehyde 
exposure  to  any  employee  who  has  difficulty  using  a  negative- 
pressure  respirator. 

1910.1048(h)  Protective  equipment  and  clothing.  Employers 
shall  comply  with  the  provisions  of  29  CFR  1910. 132  and  29  CFR 
1910.133.  When  protective  equipment  or  clothing  is  provided  un- 
der these  provisions,  the  employer  shall  provide  these  protective 
devices  at  no  cost  to  the  employee  and  assure  that  the  employee 
wears  them. 

1910.1048(h)(1)  Selection.  The  employer  shall  select  protective  cloth- 
ing and  equipment  based  upon  the  form  of  formaldehyde  to  be  en- 
countered, the  conditions  of  use.  and  the  hazard  to  be  prevented. 

1910.1048(h)(1)(i)  All  contact  of  the  eyes  and  skin  with  liquids  con- 
taining 1  percent  or  more  formaldehyde  shall  be  prevented  by  the 
use  of  chemical  protective  clothing  made  of  material  impervious  to 
formaldehyde  and  the  use  of  other  personal  protective  equipment, 
such  as  goggles  and  face  shields,  as  appropriate  to  the  operation. 

1910.1048(h)(1)(ii)  Contact  with  irritating  or  sensitizing  materials 
shall  be  prevented  to  the  extent  necessary  to  eliminate  the  hazard. 


1910.1048(h)(1)(iii)  Where  a  face  shield  is  worn,  chemical  safety 
goggles  are  also  required  if  there  is  a  danger  of  formaldehyde  reach- 
ing the  area  of  the  eye. 

191 0.1 048(h)(1)(iv)  Full  body  protection  shall  be  worn  for  entry  into 
areas  where  concentrations  exceed  100  ppm  and  for  emergency 
reentry  into  areas  of  unknown  concentration. 

1910.1048(h)(2)  Maintenance  of  protective  equipment  and  clothing. 
(i)  The  employer  shall  assure  that  protective  equipment  and  cloth- 
ing that  has  become  contaminated  with  formaldehyde  is  cleaned  or 
laundered  before  its  reuse. 

1910.1048(h)(2)(ii)  When  ventilating  formaldehyde-contaminated 
clothing  and  equipment,  the  employer  shall  establish  a  storage  area 
so  that  employee  exposure  is  minimized.  Containers  for  contaminated 
clothing  and  equipment  and  storage  areas  shall  have  labels  and  signs 
containing  the  following  information: 

DANGER 

FORMALDEHYDE-CONTAMINATED 
[CLOTHING]  EginPMENT 

AVOID  INHALATION  AND  SKIN  CONTACT 
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Subpart  Z — Toxic  and  Hazardous  Substances 


i9io.i048(h)(2)(iii)ilit'riii|>iiivi'i  shall  assure  that  only  persons  trained 

ni/i'  the  ha/. mis  ol  formaldehyde  remove  the laminated 

material  from  the  storagi  area  fa  purposes  of  cleaning   launi 

III     ll|s|IIIS.l| 

i9io.i048(h)(2)(iv)  Tin-  employei  shall  assure  thai  no  employee  takes 
home  equipment  "i  i  lothing  thai  Is  contaminated  with  formaldehyde. 

i9io.i048(h)(2)(v)  [lie  employe]  shall  repair iplace  all  required 

protei  Uve  clothing  and  equipment  for  each  affected  employee  as  n« 
essary  u<  assure  Its  effectiveness, 

i9io.i048(h)(2)(vi)  Tin-  employer  shall  inform  any  person  who  laun 
iicis.  cleans,  or  repairs  such  clothing  01  equipment  "i  formaldehyde's 
potentially  harmful  effects  .mil  ol  procedures  to  safely  handle  iii<- 
clothing  .mil  equipment 

1910.1048(i)  Hygiene  protection.  (1)  The  employer  shall  provide 
change  rooms,  as  described  In  29  CFR  1910. 141  for  employees  who 
are  required  to  change  from  work  clothing  Into  protective  clothing  to 
prevent  -.km  contact  with  formaldehyde. 

1910.1048(0(2)  If  employees'  skin  may  become  spashed  with  solutions 

i  ig  i  percent  orgreatet  formaldehyde,  for  example,  because 

ill  equipment  failure  or  Improper  work  praetlees.  the  employer  shall 
provide  conveniently  located  quirk  drench  showers  and  assure  that 
affected  employees  use  these  facilities  Immediately. 

1910.1048(0(3)  If  there  is  any  possibility  thai  an  employee's  eyes  may 
be  splashed  with  solutions  containing  0  1  percent  or  greater  formal- 
dehyde, the  employer  shall  provide  acceptable  eyewash  facilities  within 

the  immediate  work  area  tor  emergency  use. 

1910.1048(j)  Housekeeping.  For  operations  involving  formaldehyde 
liquids  or  gas.  the  employer  shall  conduct  a  program  to  detect  leaks 
and  spills,  including  regular  visual  inspections 

1910.1048(j)(1)  Preventative  maintenance  of  equipment,  including 
surveys  for  leaks,  shall  be  undertaken  at  regular  Intervals. 

1 91 0.1 048(0(2)  In  work  areas  where  spillage  may  occur,  the  employer 
shall  make  provisions  to  contain  the  spill,  to  decontaminate  the  work 
area,  and  to  dispose  of  the  waste. 

191 0.1048(j)(3)  The  employer  shall  assure  that  all  leaks  are  repaired 
and  spills  are  cleaned  promptly  by  employees  wearing  suitable 
protective  equipment  and  trained  in  proper  methods  for  cleanup 
and  decontamination. 

1910.1048(j)(4)  Formaldehyde-contaminated  waste  and  debris  re- 
sulting from  leaks  or  spills  shall  be  placed  for  disposal  in  sealed 
containers  bearing  a  label  warning  of  formaldehyde's  presence  and  of 
the  hazards  associated  with  formaldehyde. 

1910.1048(k)  Emergencies.  For  each  workplace  where  there  is  the 
possibility  of  an  emergency  involving  formaldehyde,  the  employer  shall 
assure  appropriate  procedures  are  adopted  to  minimize  injury  and 
loss  of  life.  Appropriate  procedures  shall  be  implemented  in  the  event 
of  an  emergency. 

1910. 1048(1)  Medical  surveillance — ( 1 )  Employees  covered,  (i)  The  em- 
ployer shall  institute  medical  surveillance  programs  for  all  employees 
exposed  to  formaldehyde  at  concentrations  at  or  exceeding  the  action 
level  or  exceeding  the  STEL. 

191 0.1 048(l)(1  )(ii)  The  employer  shall  make  medical  surveillance  avail- 
able for  employees  who  develop  signs  and  symptoms  of  overexposure 
to  formaldehyde  and  for  all  employees  exposed  to  formaldehyde  in 
emergencies.  When  determining  whether  an  employee  may  be  experi- 
enclng  signs  and  symptoms  of  possible  overexposure  to  formaldehyde, 
the  employer  may  rely  on  the  evidence  that  signs  and  symptoms  as- 
sociated with  formaldehyde  exposure  will  occur  only  in  exceptional 
circumstances  when  airborne  exposure  is  less  than  0. 1  ppm  and 
when  formaldehyde  is  present  in  material  in  concentrations  less 
than  0. 1  percent. 

1910.1048(0(2)  Examination  by  a  physician.  All  medical  procedures, 
including  administration  of  medical  disease  questionnaires,  shall  be 
performed  by  or  under  the  supervision  of  a  licensed  physician  and 
shall  be  provided  without  cost  to  the  employee,  without  loss  of  pay, 
and  at  a  reasonable  time  and  place. 

1910.1048(l)(3)  Medical  disease  questionnaire.  The  employer  shall 
make  the  following  medical  surveillance  available  to  employees  prior 


to  assignment  to  a  job  where  formaidi  hyde  exposure  Is  at  or  ah 
action  level  in  above  the  SI  EL  and  annually  thereaftei    i  hi  employei 
shall  also  make  the  following  medb  al  survelllani  e  available  promptly 
upon  determining  thai  an  employee  is  expertem  Ing  signs  and  symp 
icmis  indicative  ol  possible  overexposure  to  formaldehyde 

i9io.i048(i)(3)(i)  Administration  "i  •>  medical  disease  questionnaire, 
sui  1 1  as  in  appendix  I)  whh  h  la  designed  iii  i-iii  ii  Information  on  work 
history,  smoking  history,  any  evident  t  ol  eye,  nose,  oi  throat  Irritation; 
i  hronic  airway  problems  or  hyperreai  rJve  .anvav  disi-asi-:  allergic  skin 
i  ,in, litmus  ,,r  dermatitis;  and  uppa  a  lowi  i  respiratory  problems. 

I9i0.i048(i)(3)(ii)  A  determination  by  the  physli  Ian,  based  on  eval- 
iiaiinn  ol  the  medical  disease  questionnaire,  ol  whether  a  medical 
examination  is  necessary  foi  employees  not  required  to  wear  respirators 
in  reduce  exposure  to  formaldehyde 

1910.1048(0(4)  Medical  examinations  Medli  al  examinations  shall  be 
given  lo  any  employee  who  the  physician  feels,  based  on  Information 

in  the  medical  disease  questionnaire,  may  be  at  Ini  reased  risk  mam 
exposure  to  formaldehyde  and  al  tin-  time  ol  Initial  assignment  and 
i  iiiiiuallv  I  hereafter  to  all  employees  required  to  wear  a  respi- 
rator to  reduce  exposure  to  formaldehyde.  The  medical  examination 
shall  include: 

1910.1048(l)(4)(i)  A  physical  examination  with  emphasis  on  evidence 
of  Irritation  or  sensitization  of  the  skin  and  respiratory  system,  short- 
ness of  breath,  or  Irritation  of  the  eyes. 

1 910.1048(l)(4)(ii)  Laboratory  examinations  for  respirator  wearers  con- 
sisting of  baseline  and  annual  pulmonary  function  tests.  As  a  minimum, 
these  tests  shall  consist  of  forced  vital  capacity  (FVC).  forced  expiratory 
volume  in  one  second  (FEV,).  and  forced  expiratory  flow  (FEF). 

1 91 0.1 048(l)(4)(iii)  Any  other  test  which  the  examining  physician  deems 
necessary  to  complete  the  written  opinion. 

1 91 0. 1 048(l)(4)(iv)  Counseling  of  employees  having  medical  conditions 
that  would  be  directly  or  indirectly  aggravated  by  exposure  to  formal- 
dehyde on  the  increased  risk  of  impairment  of  their  health. 

1910.1 048(l)(5)  Examinations  Jbr  employees  exposed  in  an  emergency. 
The  employer  shall  make  medical  examinations  available  as  soon  as 
possible  to  all  employees  who  have  been  exposed  to  formaldehyde  in 
an  emergency. 

1910.1048(l)(5)(i)  The  examination  shall  include  a  medical  and  work 
history  with  emphasis  on  any  evidence  of  upper  or  lower  respiratory 
problems,  allergic  conditions,  skin  reaction  or  hypersensitivity,  and 
any  evidence  of  eye,  nose,  or  throat  irritation. 

1 91 0. 1 048(l)(5)(ii)  Other  examinations  shall  consist  of  those  elements 
considered  appropriate  by  the  examining  physician. 

1910.1048(0(6)  Information  provided  to  the  physician.  The  employer 
shall  provide  the  following  information  to  the  examining  physician: 

1910.1048(l)(6)(i)  A  copy  of  this  standard  and  appendix  A  C.  D,  and  E: 

1910.1048(l)(6)(ii)  A  description  of  the  affected  employee's  job  duties 
as  they  relate  to  the  employee's  exposure  to  formaldehyde; 

1910.1048(l)(6)(iii)The  representative  exposure  level  for  the  employee's 
job  assignment: 

1910.1048(l)(6)(iv)  Information  concerning  any  personal  protective 
equipment  and  respiratory  protection  used  or  to  be  used  by  the  em- 
ployee: and 

1910.1048(l)(6)(v)  Information  from  previous  medical  examinations  of 
the  affected  employee  within  the  control  of  the  employer. 

1910.1048(l)(6)(vi)  In  the  event  of  a  nonroutine  examination  because 
of  an  emergency,  the  employer  shall  provide  to  the  physician  as  soon 
as  possible:  A  description  of  how  the  emergency  occurred  and  the 
exposure  the  victim  may  have  received. 

1910.1048(0(7)  Physician's  written  opinion,  (i)  For  each  examination 
required  under  this  standard,  the  employer  shall  obtain  a  written  opin- 
ion from  the  examining  physician.  This  written  opinion  shall  contain 
the  results  of  the  medical  examination  except  that  it  shall  not  reveal 
specific  findings  or  diagnoses  unrelated  to  occupational  exposure  to 
formaldehyde.  The  written  opinion  shall  include: 

1910.1048(l)(7)(i)(A)  The  physician's  opinion  as  to  whether  the  em- 
ployee has  any  medical  condition  that  would  place  the  employee  at 
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an  increased  risk  of  material  impairment  of  health  from  exposure 
to  formaldehyde: 

1910.1 048(l)(7)(i)(B)  Any  recommended  limitations  on  the  employee's 
exposure  or  changes  in  the  use  of  personal  protective  equipment, 
including  respirators: 

1910.1048(l)(7)(i)(C)  A  statement  that  the  employee  has  been  in- 
formed by  the  physician  of  any  medical  conditions  which  would 
be  aggravated  by  exposure  to  formaldehyde,  whether  these  condi- 
tions may  have  resulted  from  past  formaldehyde  exposure  or  from 
exposure  in  an  emergency,  and  whether  there  is  a  need  for  further 
examination  or  treatment. 

1910.1 048(l)(7Mii)  The  employer  shall  provide  for  retention  of  the  results 
of  the  medical  examination  and  tests  conducted  by  the  physician. 

1910.1048(l)(7)(iii)  The  employer  shall  provide  a  copy  of  the  phy- 
sician's written  opinion  to  the  affected  employee  within  15  days  of 
its  receipt. 

1910.1048(l)(8)  Medical  removal  (i)  The  provisions  of  paragraph 
(1)(8)  apply  when  an  employee  reports  significant  irritation  of  the 
mucosa  of  the  eyes  or  the  upper  airways,  respiratory  sensitization, 
dermal  irritation,  or  dermal  sensitization  attributed  to  workplace 
formaldehyde  exposure.  Medical  removal  provisions  do  not  apply 
in  the  case  of  dermal  irritation  or  dermal  sensitization  when  the 
product  suspected  of  causing  the  dermal  condition  contains  less 
than  0.05%  formaldehyde. 

1910.1048(l)(8)(ii)  An  employee's  report  of  signs  or  symptoms  of 
possible  overexposure  to  formaldehyde  shall  be  evaluated  by  a  phy- 
sician selected  by  the  employer  pursuant  to  paragraph  (l)(3).  If  the 
physician  determines  that  a  medical  examination  is  not  necessary 
under  paragraph  (l)(3)(ii).  there  shall  be  a  two-week  evaluation  and 
remediation  period  to  permit  the  employer  to  ascertain  whether  the 
signs  or  symptoms  subside  untreated  or  with  the  use  of  creams, 
gloves,  first  aid  treatment  or  personal  protective  equipment.  Indus- 
trial hygiene  measures  that  limit  the  employee's  exposure  to  formal- 
dehyde may  also  be  implemented  during  this  period.  The  employee 
shall  be  referred  immediately  to  a  physician  prior  to  expiration  of 
the  two-week  period  if  the  signs  or  symptoms  worsen.  Earnings. 
seniority  and  benefits  may  not  be  altered  during  the  two-week  period 
by  virtue  of  the  report. 

1910.1048(l)(8)(iii)  If  the  signs  or  symptoms  have  not  subsided 
or  been  remedied  by  the  end  of  the  two- week  period,  or  earlier  if 
signs  or  symptoms  warrant,  the  employee  shall  be  examined  by 
a  physician  selected  by  the  employer.  The  physician  shall  pre- 
sume, absent  contrary  evidence,  that  observed  dermal  irritation 
or  dermal  sensitization  are  not  attributable  to  formaldehyde  when 
products  to  which  the  affected  employee  is  exposed  contain  less 
than  0. 1%  formaldehyde. 

1910.1048(l)(8)(iv)  Medical  examinations  shall  be  conducted  in 
compliance  with  the  requirements  of  paragraph  (l)(5)  (i)  and  (ii). 
Additional  guidelines  for  conducting  medical  exams  are  contained 
in  appendix  C. 

1910.1048(l)(8)(v)  If  the  physician  finds  that  significant  irritation 
of  the  mucosa  of  the  eyes  or  of  the  upper  airways,  respiratory 
sensitization,  dermal  irritation,  or  dermal  sensitization  result  from 
workplace  formaldehyde  exposure  and  recommends  restrictions  or 
removal,  the  employer  shall  promptly  comply  with  the  restrictions 
or  recommendation  of  removal.  In  the  event  of  a  recommendation  of 
removal,  the  employer  shall  remove  the  effected  employee  from  the 
current  formaldehyde  exposure  and  if  possible,  transfer  the  employee 
to  work  having  no  or  significantly  less  exposure  to  formaldehyde. 

191 0.1048(l)(8)(vi)  When  an  employee  is  removed  pursuant  to  para- 
graph ff)(8)(v).  the  employer  shall  transfer  the  employee  to  comparable 
work  for  which  the  employee  is  qualified  or  can  be  trained  in  a  short 
period  (up  to  6  months),  where  the  formaldehyde  exposures  are  as 
low  as  possible,  but  not  higher  than  the  action  level.  The  employer 
shall  maintain  the  employee's  current  earnings,  seniority,  and  other 
benefits.  If  there  is  no  such  work  available,  the  employer  shall  main- 
tain the  employee's  current  earnings,  seniority  and  other  benefits 
until  such  work  becomes  available,  until  the  employee  is  determined 
to  be  unable  to  return  to  workplace  formaldehyde  exposure,  until 
the  employee  is  determined  to  be  able  to  return  to  the  original  job 
status,  or  for  six  months,  whichever  comes  first. 


1910.1 048(l)(8)(vii)  The  employer  shall  arrange  for  a  follow-up  med- 
ical examination  to  take  place  within  six  months  after  the  employee 
is  removed  pursuant  to  this  paragraph.  This  examination  shall 
determine  if  the  employee  can  return  to  the  original  job  status,  or 
if  the  removal  is  to  be  permanent.  The  physician  shall  make  a  de- 
cision within  six  months  of  the  date  the  employee  was  removed  as 
to  whether  the  employee  can  be  returned  to  the  original  job  status. 
or  if  the  removal  is  to  be  permanent. 

1910.1048(l)(8)(viii)  An  employer's  obligation  to  provide  earnings, 
seniority  and  other  benefits  to  a  removed  employee  may  be  reduced 
to  the  extent  that  the  employee  receives  compensation  for  earnings 
lost  during  the  period  of  removal  either  from  a  publicly  or  employer- 
funded  compensation  program  or  from  employment  with  another 
employer  made  possible  by  virtue  of  the  employee's  removal. 

1910.1048(l)(8)(ix)  In  making  determinations  of  the  formaldehyde 
content  of  materials  under  this  paragraph  the  employer  may  rely 
on  objective  data. 

1910.1048(l)(9)  Afuitiple  physician  review,  (i)  After  the  employer 
selects  the  initial  physician  who  conducts  any  medical  examination 
or  consultation  to  determine  whether  medical  removal  or  restric- 
tion is  appropriate,  the  employee  may  designate  a  second  physician 
to  review  any  findings,  determinations  or  recommendations  of  the 
initial  physician  and  to  conduct  such  examinations,  consultations, 
and  laboratory  tests  as  the  second  physician  deems  necessary  and 
appropriate  to  evaluate  the  effects  of  formaldehyde  exposure  and  to 
facilitate  this  review. 

1 91 0.1 048(l)(9)(ii)  The  employer  shall  promptly  notify  an  employee  of 
the  right  to  seek  a  second  medical  opinion  after  each  occasion  that 
an  initial  physician  conducts  a  medical  examination  or  consultation 
for  the  purpose  of  medical  removal  or  restriction. 

1910.1048(l)(9)(iii)  The  employer  may  condition  its  participation  in. 
and  payment  for.  the  multiple  physician  review  mechanism  upon 
the  employee  doing  the  following  within  fifteen  ( 1 5)  days  after  receipt 
of  the  notification  of  the  right  to  seek  a  second  medical  opinion,  or 
receipt  of  the  initial  physician's  written  opinion,  whichever  is  later; 

1910.1048(l)(9)(iii)(A)  The  employee  informs  the  employer  of  the 
intention  to  seek  a  second  medical  opinion,  and 
1910.1048(l)(9)(iij)(B)  The  employee  initiates  steps  to  make  an  ap- 
pointment with  a  second  physician. 

191O.1O48(0(9)(iv)  If  the  findings,  determinations  or  recommend- 
ations of  the  second  physician  differ  from  those  of  the  initial  phy- 
sician, then  the  employer  and  the  employee  shall  assure  that  efforts 
are  made  for  the  two  physicians  to  resolve  the  disagreement.  If  the 
two  physicians  are  unable  to  quickly  resolve  their  disagreement, 
then  the  employer  and  the  employee  through  their  respective  phy- 
sicians shall  designate  a  third  physician  who  shall  be  a  specialist 
in  the  field  at  issue: 

191O.1O48(0(9)(iv)(A)  To  review  the  findings,  determinations  or  rec- 
ommendations of  the  prior  physicians:  and 

1910.1  O48(0(9)(iv)(B)  To  conduct  such  examinations,  consultations, 
laboratory  tests  and  discussions  with  the  prior  physicians  as  the 
third  physician  deems  necessary  to  resolve  the  disagreement  of  the 
prior  physicians. 

1 91 0. 1 048(0(9)(v)  In  the  alternative,  the  employer  and  the  employee 
or  authorized  employee  representative  may  jointly  designate  such 
third  physician. 

1910.1048(l)(9)(vi)  The  employer  shall  act  consistent  with  the  find- 
ings, determinations  and  recommendations  of  the  third  physician, 
unless  the  employer  and  the  employee  reach  an  agreement  which 
is  otherwise  consistent  with  the  recommendations  of  at  least  one  of 
the  three  physicians. 

1910.1048(m)  Hazard  communication — (1)  General.  Communic- 
ation of  the  hazards  associated  with  formaldehyde  in  the  workplace 
shall  be  governed  by  the  requirements  of  paragraph  (m).  The  defi- 
nitions of  29  CFR  1910. 1200(c)  shall  apply  under  this  paragraph. 

1910.1048(m)(1)(i)  The  following  shall  be  subject  to  the  hazard  com- 
munication requirements  of  this  paragraph:  Formaldehyde  gas,  all 
mixtures  or  solutions  composed  of  greater  than  0. 1  percent  form- 
aldehyde, and  materials  capable  of  releasing  formaldehyde  into  the 
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.mi  1 11 1. 1. 1  reaaonabtj  foreseeable  conditions  of  use.  stc entrations 

•  eedlng  0  i  ppm 
i9io.i048(m)(i)(ii)  As.  i  minimum,  spedfli  health  hazard!  tii.it  the  em 
ploya  shall  address  are  t  encei  Irrtteticn  and  sensitization  of  the  akin 
.mil  respirator)  system,  eye  and  throat  Irritation,  and  acute  toxfc  It) 

i9io.i048(m)(2)  Miiiiiit.iriuii-i s  and  Importers  who  produce  m  Im 

port  ii  iMii.ii.irin.ii  ..i  formaldehyde talnlng  products  shall  provide 

downstream  employ  . milium  these  products  with  an  ob 

|ecttve  determination  ill uii  the  required  labels  and  MSDSa  n  these 

Items  mi. iv  constitute  i  health  hazard  within  ii»'  meaning  >>i  29  <  FR 
1910.  ISOCXd]  undo  normal  conditions  ol  use, 

i9io.i048(m)(3)  Labels,  (Q  the  employe!  shall  assure  that  hazard 

warrung  labels  complying  with  the  req anentaoJ  391  FR  i'i  in  1200(f) 

are  affixed  to  -ill  containers  ol  materials  II  raph  hull  i  im. 

except  to  the  extent  that  29  CFR  1910.1200(11  la  Inconsistent  with 

this  paragraph 

1910.1048(m)(3)(ll)  Information  on  labels.  As  a  minimum,  for  ill  ma 
terlals  listed  In  paragraph  (m)(l)(t)  capable  of  releasing  formaldehyde 
.it  levels  ol  0.  i  ppm  to  0.5  ppm,  labels  shall  Identlfj  that  the  produi  i 
contains  formaldehyde;  list  the  name  and  address  of  the  responsible 
partj .  and  state  that  physical  and  health  hazard  Information  is  readily 

available  from  Ibe  employer  and  from  material  safety  data  sheets. 
1910.1048(m)(3)(iii)  For  materials  listed  In  paragraph  (m)(l)(l)  capable 

ni  releasing  formaldehyde  al  levels  above  0.5  ppm.  labels  shall  appro- 
piiai.lv  address  all  hazards  as  defined  In  29  CFR  HMO.  1200(d)  and 
29  CFR  1910.1200  appendices  A  and  B.  Including  respiratory  sensi- 
il/aiion.  and  shall  contain  the  words  "Potential  Cancer  Hazard." 

1910.1048(m)(3)(iv)  In  making  the  determinations  of  anticipated  levels 
of  formaldehyde  release,  the  employer  may  rely  on  objective  data  indi- 
cating the  extent  of  potential  formaldehyde  release  under  reasonably 
foreseeable  conditions  of  use. 

1910.1048(m)(3)(v)  Substitute  warning  labels.  The  employer  may  use 
warning  labels  required  by  other  statutes,  regulations,  or  ordinances 
which  impart  the  same  information  as  the  warning  statements  required 
by  this  paragraph. 

1910.1 048(m)(4)  Material  safety  data  sheets,  (i)  Any  employer  who  uses 
formaldehyde-containing  materials  listed  in  paragraph  (m)(l)(i)  shall 
comply  with  the  requirements  of  29  CFR  1910.1200(g)  with  regard  to 
the  development  and  updating  of  material  safety  data  sheets. 

1910.1048(m)(4)(ii)  Manufacturers,  importers,  and  distributors  of 
formaldehyde-containing  materials  listed  in  paragraph  (m)(l)(i)  shall 
assure  that  material  safety  data  sheets  and  updated  information  are 
provided  to  all  employers  purchasing  such  materials  at  the  time  of  the 
initial  shipment  and  at  the  time  of  the  first  shipment  after  a  material 
safety  data  sheet  is  updated. 

1910.1 048(m)(5)  Written  hazard  communication  program.  The  employer 
shall  develop,  implement,  and  maintain  at  the  workplace,  a  written 
hazard  communication  program  for  formaldehyde  exposures  in  the 
workplace,  which  at  a  minimum  describes  how  the  requirements 
specified  in  this  paragraph  for  labels  and  other  forms  of  warning  and 
material  safety  data  sheets,  and  paragraph  (n)  for  employee  information 
and  training,  will  be  met.  Employers  in  multi-employer  workplaces  shall 
comply  with  the  requirements  of  29  CFR  1910.1200(e)(2). 

1910.1048(n)  Employee  information  and  training — (1)  Partici- 
pation. The  employer  shall  assure  that  all  employees  who  are 
assigned  to  workplaces  where  there  is  exposure  to  formaldehyde 
participate  in  a  training  program,  except  that  where  the  employer 
can  show,  using  objective  data,  that  employees  are  not  exposed  to 
formaldehyde  at  or  above  0. 1  ppm.  the  employer  is  not  required  to 
provide  training. 

1910.1 048(n)(2)  Frequency.  Employers  shall  provide  such  information 
and  training  to  employees  at  the  time  of  initial  assignment,  and  when- 
ever a  new  exposure  to  formaldehyde  is  introduced  into  the  work  area. 
The  training  shall  be  repeated  at  least  annually. 

1910.1048(n)(3)  Training  program.  The  training  program  shall  be 
conducted  in  a  manner  which  the  employee  is  able  to  understand 
and  shall  include: 

1 91 0.1 048(n)(3)(i)  A  discussion  of  the  contents  of  this  regulation  and 
the  contents  of  the  Material  Safety  Data  Sheet. 


i9io.i048(nK3M")  ni>  purpoM  foi  and  ••  description  ol  the  medical 
shim  ni. im  i-  program  required  by  iiiis  standard,  Including; 

i9io.io48(n)(3)(h)(Ai ,\.i.  -,.  iipiiun ni  the  potential  health  hazards  as- 
i  wiih  exposure  to  formaldehyde  and  ■  dew  rtptton  ol  the  ntgns 
an.i  symptoms  ol  exposure  to  formaldehyde. 

i9io.i048(n)(3)(ii)(B)  Instructions  in  Immediately  report  to  the  em- 
piny,  i  the  development  ol  any  adverse  signs  or  symptoms  that  the 
employee  suspei  is  k  attributable  to  formaldehyde  exposure. 
1910.1048(n)(3)(iii)  Description  of  operations  in  the  work  area  where 
formaldehyde  la  present  and  an  explanation  ol  the  safe  work  practices 
appropriate  for  limiting  exposure  to  formaldehyde  In  each  Job; 

1910.1048(n)(3)(iv)  The  purpose  for.  proper  use  of.  and  limitations  of 

persona]  protei  Hve  <  Inihlng  and  equipment 

1910. 1048(n)(3)(v)lnsl  nn  linns  for  the  handling  of  spills,  emergencies. 

and  clean-up  procedures; 

1910.1048(n)(3)(vi)  An  explanation  of  the  Importance  of  engineering 
and  work  practice  controls  for  employee  protection  and  any  necessary 
Instruction  In  the  use  of  these  controls;  and 

1910.1048(n)(3)(vii)  A  review  of  emergency  procedures  Including 
the  specific  duties  or  assignments  of  each  employee  In  the  event 
of  an  emergency. 

1910.1048(d)(4)  Access  to  training  materials,  (i)  The  employer  shall 
inform  all  affected  employees  of  the  location  of  written  training  mate- 
rials and  shall  make  these  materials  readily  available,  without  cost, 
to  the  affected  employees. 

1910.1048(n)(4)(ii)The  employer  shall  provide,  upon  request,  all  train- 
ing materials  relating  to  the  employee  training  program  to  the  Assistant 
Secretary  and  the  Director. 

1910.1048(0)  Recordkeeping — (1)  Exposure  measurements.  The 
employer  shall  establish  and  maintain  an  accurate  record  of  all  mea- 
surements taken  to  monitor  employee  exposure  to  formaldehyde.  This 
record  shall  Include: 

1910.1 048(o)(  1  )(i)  The  date  of  measurement; 

1910.1048(o)(1)(ii)  The  operation  being  monitored: 

1 91 0. 1 048(o)(1  )(iii)  The  methods  of  sampling  and  analysis  and  evidence 
of  their  accuracy  and  precision: 

1910.1048(o)(1)(iv)  The  number,  durations,  time,  and  results  of 
samples  taken; 

1910.1048(o)(1)(v)  The  types  of  protective  devices  worn;  and 

1910.1048(o)(1)(vi)  The  names,  job  classifications,  social  security 
numbers,  and  exposure  estimates  of  the  employees  whose  exposures 
are  represented  by  the  actual  monitoring  results. 

1910.1048(o)(2)  Exposure  determinations.  Where  the  employer  has 
determined  that  no  monitoring  is  required  under  this  standard,  the 
employer  shall  maintain  a  record  of  the  objective  data  relied  upon  to 
support  the  determination  that  no  employee  is  exposed  to  formaldehyde 
at  or  above  the  action  level. 

1910.1 048(o)(3)  Medical  surveillance.  The  employer  shall  establish  and 
maintain  an  accurate  record  for  each  employee  subject  to  medical 
surveillance  under  this  standard.  This  record  shall  include: 

191  0.1048(o)(3)(i)  The  name  and  social  security  number  of  the 
employee: 

1910.1048(o)(3)(ii)  The  physician's  written  opinion: 

1910.1048(o)(3)(iii)  A  list  of  any  employee  health  complaints  that  may 
be  related  to  exposure  to  formaldehyde;  and 

1910.1 048(o)(3)(iv)  A  copy  of  the  medical  examination  results,  including 
medical  disease  questionnaires  and  results  of  any  medical  tests  re- 
quired by  the  standard  or  mandated  by  the  examining  physician. 

1 91 0.1 048(o)(4)  Respirator  Jit  testing,  (i)  The  employer  shall  establish 
and  maintain  accurate  records  for  employees  subject  to  negative  pres- 
sure respirator  fit  testing  required  by  this  standard. 

1910.1048(o)(4)(ii)  This  record  shall  include: 

1910.1048(o)(4)(ii)(A)  A  copy  of  the  protocol  selected  for  respirator 
fit  testing. 
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1910.1048(o)(4)(ii)(B)  A  copy  of  the  results  of  any  fit  testing  per- 
formed. 

1910.1048(o)(4)(ii)(C)  The  size  and  manufacturer  of  the  types  of 
respirators  available  for  selection. 

1910.1048(o)(4)(ii)(D)  The  date  of  the  most  recent  fit  testing,  the 
name  and  social  security  number  of  each  tested  employee,  and  the 
respirator  type  and  facepiece  selected. 

1910.1048(o)(5)  Record  retention.  The  employer  shall  retain  records 
required  by  this  standard  for  at  least  the  following  periods: 

1910.1048(o)(5)(i)  Exposure  records  and  determinations  shall  be 
kept  for  at  least  30  years. 

1910.1048(o)(5)(ii)  Medical  records  shall  be  kept  for  the  duration  of 
employment  plus  30  years. 

191 0.1 048(o)(5)(iii)  Respirator  fit  testing  records  shall  be  kept  until 
replaced  by  a  more  recent  record. 

1910.1048(o)(6)  Ai>atfaMity  of records,  (i)  Upon  request,  the  employer 
shall  make  all  records  maintained  as  a  requirement  of  this  standard 
available  for  examination  and  copying  to  the  Assistant  Secretary 
and  the  Director. 

1910.1048(o)(6){ii)  The  employer  shall  make  employee  exposure  re- 
cords, including  estimates  made  from  representative  monitoring  and 
available  upon  request  for  examination,  and  copying  to  the  subject 
employee,  or  former  employee,  and  employee  representatives  in  ac- 
cordance with  29  CFR  1910.20(a)-(e)  and  (g)-(i). 

1910.1048(o)(6)(iii)  Employee  medical  records  required  by  this 
standard  shall  be  provided  upon  request  for  examination  and 
copying,  to  the  subject  employee  or  former  employee  or  to  any- 
one having  the  specific  written  consent  of  the  subject  employee 
or  former  employee  in  accordance  with  29  CFR  1910.20(a)-(e) 
and  (g)-(i). 

1910.1048(p)  Dates— (1)  Effective  dates— (\)  GeneraL  This  section 
shall  become  effective  February  2.  1988.  except  as  noted  below. 

1 91 0.1048(p)(1  )(ii)  Laboratories.  This  standard  shall  become  effective 
for  anatomy,  histology,  and  pathology  laboratories  February  2,  1988. 
except  as  noted  in  the  start-up  date  section.  For  all  other  laborato- 
ries, paragraphs  (a)  and  (c)  of  this  standard  shall  become  effective 
February  2.  1988.  and  paragraphs  (b)  and  (d)-(o)  of  this  standard 
shall  become  effective  on  September  1 .  1 988  except  as  noted  in  the 
start-up  date  section. 

1910.1048(p)(2)  Start-up  dates — (i)  Exposure  determinations.  Initial 
monitoring  or  objective  determinations  that  no  monitoring  is  required 
by  the  standard  shall  be  completed  by  6  months  after  the  effective 
date  of  the  standard. 

1910.1048(p)(2)(ii)  Medical  surveillance.  The  initial  medical  surveil- 
lance of  all  eligible  employees  shall  be  completed  by  6  months  after 
the  effective  date  of  the  standard. 

1910.1 048(p)(2)(iii)  Emergencies.  The  emergency  procedures  required 
by  this  standard  shall  be  implemented  by  6  months  after  the  effective 
date  of  the  standard. 

1 91 0.1 048(p)(2)(iv)  Respiratory  protection.  Respiratory  protection  as 
required  in  this  standard  shall  be  provided  as  soon  as  possible  and 
no  later  than  9  months  after  the  effective  date  of  the  standard. 

1910.1048(p)(2)(v)  Engineering  and  work  practice  controls.  Engi- 
neering and  work  practice  controls  required  by  this  standard  shall 
be  implemented  as  soon  as  possible,  but  no  later  than  one  year  after 
the  effective  date  of  the  standard. 

1910.1 048(p)(2)(vi)  Employee  training.  Written  materials  for  employee 
training  shall  be  updated  as  soon  as  possible,  but  no  later  than  2 
months  after  the  effective  date  of  the  standard. 

1910.1048{p)(3)  Start-up  dates  of  amended  paragraphs — (i)  Respi- 
ratory protection.  Respiratory  protection  required  to  meet  the  amend- 
ed PEL  of  0.75  ppm  TWA  shall  be  provided  as  soon  as  possible  but 
no  later  than  September  24.  1992. 

1910.1048(p)(3)(ii)  Engineering  and  work  practice  controls.  Engi- 
neering and  work  practice  controls  required  to  meet  the  amended 
PEL  of  0.75  ppm  TWA  shall  be  implemented  as  soon  as  possible, 
but  no  later  than  June  26,  1993. 


1910.1048(p)(3)(iii)  Medical  removal  protection.  The  medical  removal 
protection  provisions  including  the  multiple  physician  review  mech- 
anism shall  be  implemented  no  later  than  December  28.  1992. 

1910.1048(p)(3)(iv)  Hazard  communication.  The  labeling  provisions 
contained  in  amended  paragraph  (m)  of  this  standard  shall  be  imple- 
mented no  later  than  December  28.  1992,  Labeling  of  containers  of 
formaldehyde  products  shall  continue  to  comply  with  the  provisions 
of  29  CFR  1910.1200(e)-(j)  until  that  time. 

1910.1048(p)(3)(v)  Training.  The  periodic  training  mandated  for  all 
employees  exposed  to  formaldehyde  between  0. 1  ppm  and  0.5  ppm 
shall  begin  no  later  than  August  25,  1992. 

APPENDIX  A  TO  §1910.1048— SUBSTANCE 
TECHNICAL  GUIDELINES  FOR  FORMALIN 

The  following  Substance  Technical  Guideline  for  Formalin  provides 
information  on  uninhibited  formalin  solution  (37%  formaldehyde,  no 
methanol  stabilizer).  It  is  designed  to  inform  employees  at  the  produc- 
tion level  of  their  rights  and  duties  under  the  formaldehyde  standard 
whether  their  job  title  defines  them  as  workers  or  supervisors.  Much 
of  the  information  provided  is  general:  however,  some  information  is 
specific  for  formalin.  When  employee  exposure  to  formaldehyde  is  from 
resins  capable  of  releasing  formaldehyde,  the  resin  itself  and  other 
impurities  or  decomposition  products  may  also  be  toxic,  and  employers 
should  include  this  information  as  well  when  informing  employees  of 
the  hazards  associated  with  the  materials  they  handle.  The  precise 
hazards  associated  with  exposure  to  formaldehyde  depend  both  on 
the  form  (solid,  liquid,  or  gas)  of  the  material  and  the  concentration 
of  formaldehyde  present.  For  example,  37-50  percent  solutions  of 
formaldehyde  present  a  much  greater  hazard  to  the  skin  and  eyes 
from  spills  or  splashes  than  solutions  containing  less  than  1  percent 
formaldehyde.  Individual  Substance  Technical  Guidelines  used  by  the 
employer  for  training  employees  should  be  modified  to  properly  give 
information  on  the  material  actually  being  used. 

Substance  Identification 
Chemical  Name:  Formaldehyde 

Chemical  Family:  Aldehyde 

Cliemical  Formula:  HCHO 

Molecular  Weight:  30.03 

Chemical  Abstracts  Service  Number  (CAS  Number):  50-00-0 

Synonyms:  Formalin:  Formic  Aldehyde:  Paraform:  Formol:  For- 
malin (Methanol-free):  Fyde:  Formalith:  Methanal:  Methyl  Alde- 
hyde: Methylene  Glycol;  Methylene  Oxide;  Tetraoxymethalene: 
Oxomethane:  Oxymethylene 

Components  and  Contaminants 
Percent:  37.0  Formaldehyde 

Percent:  63.0  Water 

(NOTE — Inhibited  solutions  contain  methanol.) 

Other  Contaminants:  Formic  acid  (alcohol  free) 

Exposure  Limits: 

OSHA  TWA— 0.75  ppm 

OSHA  STEL— 2  ppm 

Physical  Data 

Description:  Colorless  liquid,  pungent  odor 

Boiling  point:  214  °F  (101  °C) 

Specific  Gravity:  1.08  (H20  =  1  @  20  °C) 

pH:  2.8-4.0 

Solubility  in  Water:  Miscible 

Solvent  Solubility:  Soluble  in  alcohol  and  acetone 

Vapor  Density:  1.04  (Air  =  1  @  20  °C) 

Odor  Threshold:  0.8-1  ppm 

Fire  and  Explosion  Hazard 
Moderate  fire  and  explosion  hazard  when  exposed  to  heat  or  flame. 
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"he  (lash  |Miini  hi  :t7"i.  inrmaidehvdr  hhIuUoim  la  above  normal  room 
temperature,  but  the  explosion  range  |s  v«rj  wide,  Iron  /  t" 
volume  ii>  .hi 

Ui  ii  i  inn  ni  formaldehyde  with  nitrogen  dioxide,  nttrometl e  perchlork 

.11  hi  .11  ii I  .ii niii H- .  in  peraxyfonnh  add  yteldi  exploatve  ■  nm|x>unds. 
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Extinguishing  Media  I'm-  dry  chemical,  "alcohol  foam*,  carbon  di- 
oxlde,  ni  u.iin  in  flooding  amounta  ss  fog,  snihi  atreama  may  not  be 
effective  Cool  Ore  exposed  containers  with  water  from  side  until  well 
after  Ore  la  out 

■  Hi-i  spray  to  flush  spills  can  also  dilute  the  spill  to  produi  e 
nonflammable  mixtures,  Water  runoff,  however,  should  be  contained 
ini  treatment 

Motional  Ftre  Protection  Association  Section  325M  Designation: 

Heath:  2 — Materials  hazardous  to  health,  but  areas  may  be  entered 
with  lull  land  mask  self-contained  breathing  apparatus  which  pro- 
\  Ides  eye  protection. 

Flammability:  2 — Materials  which  must  be  moderately  heated  before 
Ignition  will  occur.  Water  spray  may  be  used  to  extinguish  the  lire 
because  the  material  can  be  cooled  below  Its  flash  point. 

Reactivity:  D — Materials  which  (in  themselves)  are  normally  stable  even 
under  lire  exposure  conditions  and  which  arc  not  reactive  with  water. 
Normal  tire  righting  procedures  may  be  used 

Reactivity 

Stability:  Formaldehyde  solutions  may  self-polymerize  to  form  para- 
formaldehyde which  precipitates. 

Incotnpatibility  (Materials  to  Avoid):  Strong  oxidizing  agents,  caustics, 
strong  alkalies,  isocyanates,  anhydrides,  oxides,  and  inorganic  acids. 
Formaldehyde  reacts  with  hydrochloric  acid  to  form  the  potent  car- 
cinogen, bis-chloromethyl  ether.  Formaldehyde  reacts  with  nitrogen 
dioxide,  nitromethane.  perchloric  acid  and  aniline,  or  peroxyformlc 
acid  to  yield  explosive  compounds.  A  violent  reaction  occurs  when 
formaldehyde  is  mixed  with  strong  oxidizers. 

Hazardous  Combustion  or  Decomposition  Products:  Oxygen  from  the 
air  can  oxidize  formaldehyde  to  formic  acid,  especially  when  heated. 
Formic  acid  is  corrosive. 

Health  Hazard  Data 

Acute  Effects  of  Exposure 
Ingestion  (Swallowing):  Liquids  containing  10  to  40%  formaldehyde 
cause  severe  irritation  and  inflammation  of  the  mouth,  throat,  and 
stomach.  Severe  stomach  pains  will  follow  ingestion  with  possible  loss 
of  consciousness  and  death.  Ingestion  of  dilute  formaldehyde  solutions 
(0.03-0.04%)  may  cause  discomfort  in  the  stomach  and  pharynx. 

Inhalation  (Breathing):  Formaldehyde  is  highly  irritating  to  the  upper 
respiratory  tract  and  eyes.  Concentrations  of  0.5  to  2.0  ppm  may  ir- 
ritate the  eyes,  nose,  and  throat  of  some  individuals.  Concentrations  of 
3  to  5  ppm  also  cause  tearing  of  the  eyes  and  are  intolerable  to  some 
persons.  Concentrations  of  10  to  20  ppm  cause  difficulty  in  breath- 
ing, burning  of  the  nose  and  throat,  cough,  and  heavy  tearing  of  the 
eyes,  and  25  to  30  ppm  causes  severe  respiratory  tract  injury  leading 
to  pulmonary  edema  and  pneumonitis.  A  concentration  of  100  ppm  is 
immediately  dangerous  to  life  and  health.  Deaths  from  accidental  ex- 
posure to  high  concentrations  of  formaldehyde  have  been  reported. 

Skin  (Dermal):  Formalin  is  a  severe  skin  irritant  and  a  sensitizer.  Contact 
with  formalin  causes  white  discoloration,  smarting,  drying,  cracking, 
and  scaling.  Prolonged  and  repeated  contact  can  cause  numbness  and  a 
hardening  or  tanning  of  the  skin.  Previously  exposed  persons  may  react 
to  future  exposure  with  an  allergic  eczematous  dermatitis  or  hives. 

Eye  Contact:  Formaldehyde  solutions  splashed  in  the  eye  can  cause 
injuries  ranging  from  transient  discomfort  to  severe,  permanent  corneal 
clouding  and  loss  of  \1sion.  The  severity  of  the  effect  depends  on  the 
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.\i  iite  Animal  rbxs  Ity 

Oral,  ml  0  nig/kg 

Oral,  mouse:  LDM  =  42  mg/kg 
Inhalation,  rats:  LCLo  =  250  mg/kg 
Inhalation,  mouse:  LCLo  =  900  mg/kg 
Inhalation,  rata:  IX^  =  590  mg/kg 

Chronic  Effects  of  Exposure 
Carcinogenicity:  Formaldehyde  has  the  potential  to  cause  cancer  In 
humans.  Repeated  and  prolonged  exposure  Increases  the  risk.  Var- 
ious animal  experiments  have  conclusively  shown  formaldehyde  to 
be  a  carcinogen  in  rats.  In  humans,  formaldehyde  exposure  has  been 
associated  with  cancers  of  the  lung,  nasopharynx  and  oropharynx. 
and  nasal  passages. 

Mutagenicity:  Formaldehyde  Is  genotoxlc  in  several  in  vitro  test  systems 
showing  properties  of  both  an  Initiator  and  a  promoter. 

Toxicity:  Prolonged  or  repeated  exposure  to  formaldehyde  may  result  In 
respiratory  Impairment.  Rats  exposed  to  formaldehyde  at  2  ppm  devel- 
oped benign  nasal  tumors  and  changes  of  the  cell  structure  in  the  nose 
as  well  as  Inflamed  mucous  membranes  of  the  nose.  Structural  changes 
In  the  epithelial  cells  in  the  human  nose  have  also  been  observed.  Some 
persons  have  developed  asthma  or  bronchitis  following  exposure  to 
formaldehyde,  most  often  as  the  result  of  an  accidental  spill  Involving 
a  single  exposure  to  a  high  concentration  of  formaldehyde. 

Emergency  and  First  Aid  Procedures 
Ingestion  (Swallowing):  If  the  victim  is  conscious,  dilute.  Inactivate,  or 
absorb  the  ingested  formaldehyde  by  giving  milk,  activated  charcoal, 
or  water.  Any  organic  material  will  inactivate  formaldehyde.  Keep  af- 
fected person  warm  and  at  rest.  Get  medical  attention  immediately.  If 
vomiting  occurs,  keep  head  lower  than  hips. 

Inhalation  (Breathing):  Remove  the  victim  from  the  exposure  area  to 
fresh  air  immediately.  Where  the  formaldehyde  concentration  may  be 
very  high,  each  rescuer  must  put  on  a  self-contained  breathing  appa- 
ratus before  attempting  to  remove  the  victim,  and  medical  personnel 
should  be  informed  of  the  formaldehyde  exposure  immediately.  If 
breathing  has  stopped,  give  artificial  respiration.  Keep  the  affected  per- 
son warm  and  at  rest.  Qualified  first-aid  or  medical  personnel  should 
administer  oxygen,  if  available,  and  maintain  the  patient's  airways 
and  blood  pressure  until  the  victim  can  be  transported  to  a  medical 
facility.  If  exposure  results  in  a  highly  irritated  upper  respiratory  tract 
and  coughing  continues  for  more  than  10  minutes,  the  worker  should 
be  hospitalized  for  observation  and  treatment. 

Skin  Contact:  Remove  contaminated  clothing  (including  shoes)  imme- 
diately. Wash  the  affected  area  of  your  body  with  soap  or  mild  detergent 
and  large  amounts  of  water  until  no  evidence  of  the  chemical  remains 
(at  least  15  to  20  minutes).  If  there  are  chemical  burns,  get  first  aid  to 
cover  the  area  with  sterile,  dry  dressing,  and  bandages.  Get  medical 
attention  if  you  experience  appreciable  eye  or  respiratory  irritation. 

Eye  Contact:  Wash  the  eyes  immediately  with  large  amounts  of 
water  occasionally  lifting  lower  and  upper  lids,  until  no  evidence  of 
chemical  remains  (at  least  15  to  20  minutes).  In  case  of  bums,  apply 
sterile  bandages  loosely  without  medication.  Get  medical  attention 
immediately.  If  you  have  experienced  appreciable  eye  irritation  from 
a  splash  or  excessive  exposure,  you  should  be  referred  promptly  to  an 
opthamologist  for  evaluation. 

Emergency  Procedures 
Emergencies:  If  you  work  in  an  area  where  a  large  amount  of  formal- 
dehyde could  be  released  in  an  accident  or  from  equipment  failure, 
your  employer  must  develop  procedures  to  be  followed  in  event  of  an 
emergency.  You  should  be  trained  in  your  specific  duties  in  the  event 
of  an  emergency .  and  it  is  important  that  you  clearly  understand  these 
duties.  Emergency  equipment  must  be  accessible  and  you  should  be 
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trained  to  use  any  equipment  that  you  might  need.  Formaldehyde 
contaminated  equipment  must  be  cleaned  before  reuse. 

If  a  spill  of  appreciable  quantity  occurs,  leave  the  area  quickly  unless 
you  have  specific  emergency  duties.  Do  not  touch  spilled  material. 
Designated  persons  may  stop  the  leak  and  shut  off  ignition  sources 
if  these  procedures  can  be  done  without  risk.  Designated  persons 
should  isolate  the  hazard  area  and  deny  entry  except  for  necessary 
people  protected  by  suitable  protective  clothing  and  respirators  ad- 
equate for  the  exposure.  Use  water  spray  to  reduce  vapors.  Do  not 
smoke,  and  prohibit  all  flames  or  flares  in  the  hazard  area. 

Special  Firefighting  Procedures:  Learn  procedures  and  responsibilities 
in  the  event  of  a  fire  in  your  workplace.  Become  familiar  with  the  ap- 
propriate equipment  and  supplies  and  their  location.  In  firefighting. 
withdraw  immediately  in  case  of  rising  sound  from  venting  safety 
device  or  any  discoloration  of  storage  tank  due  to  fire. 

Spill,  Leak,  and  Disposal  Procedures 
Occupational  Spill;  For  small  containers,  place  the  leaking  container 
in  a  well  ventilated  area.  Take  up  small  spills  with  absorbent  mate- 
rial and  place  the  waste  into  properly  labeled  containers  for  later 
disposal.  For  larger  spills,  dike  the  spill  to  minimize  contamination 
and  facilitate  salvage  or  disposal.  You  may  be  able  to  neutralize  the 
spill  with  sodium  hydroxide  or  sodium  sulfite.  Your  employer  must 
comply  with  EPA  rules  regarding  the  clean-up  of  toxic  waste  and 
notify  state  and  local  authorities,  if  required.  If  the  spill  is  greater  than 
1 .000  lb/day.  it  is  reportable  under  EPA's  Superfund  legislation. 

Waste  Disposal:  Your  employer  must  dispose  of  waste  containing 
formaldehyde  in  accordance  with  applicable  local,  state,  and  Federal 
law  and  in  a  manner  that  minimizes  exposure  of  employees  at  the 
site  and  of  the  clean-up  crew. 

Monitoring  and  Measurement  Procedures 
Monitoring  Requirements:  If  your  exposure  to  formaldehyde  exceeds 
the  0.5  ppm  action  level  or  the  2  ppm  STEL.  your  employer  must 
monitor  your  exposure.  Your  employer  need  not  measure  every  ex- 
posure if  a  "high  exposure"  employee  can  be  identified.  This  person 
usually  spends  the  greatest  amount  of  time  nearest  the  process 
equipment.  If  you  are  a  "representative  employee",  you  will  be  asked 
to  wear  a  sampling  device  to  collect  formaldehyde.  This  device  may  be 
a  passive  badge,  a  sorbent  tube  attached  to  a  pump,  or  an  impinger 
containing  liquid.  You  should  perform  your  work  as  usual,  but  inform 
the  person  who  is  conducting  the  monitoring  of  any  difficulties  you 
are  having  wearing  the  device. 

Evaluation  of  8-hour  Exposure:  Measurements  taken  for  the  purpose 
of  determining  time-weighted  average  (TWA)  exposures  are  best  taken 
with  samples  covering  the  full  shift.  Samples  collected  must  be  taken 
from  the  employee's  breathing  zone  air. 

Short-term  Exposure  Evaluation:  If  there  are  tasks  that  involve  brief 
but  intense  exposure  to  formaldehyde,  employee  exposure  must  be 
measured  to  assure  compliance  with  the  STEL.  Sample  collections 
are  for  brief  periods,  only  15  minutes,  but  several  samples  may  be 
needed  to  identify  the  peak  exposure. 

Monitoring  Techniques:  OSHA's  only  requirement  for  selecting  a  meth- 
od for  sampling  and  analysis  is  that  the  methods  used  accurately 
evaluate  the  concentration  of  formaldehyde  in  employees'  breathing 
zones.  Sampling  and  analysis  may  be  performed  by  collection  of 
formaldehyde  on  liquid  or  solid  sorbents  with  subsequent  chemical 
analysis.  Sampling  and  analysis  may  also  be  performed  by  passive 
diffusion  monitors  and  short-term  exposure  may  be  measured  by 
instruments  such  as  real-time  continuous  monitoring  systems  and 
portable  direct  reading  instruments. 

Notification  of  Results:  Your  employer  must  inform  you  of  the  re- 
sults of  exposure  monitoring  representative  of  your  job.  You  may  be 
informed  in  writing,  but  posting  the  results  where  you  have  ready 
access  to  them  constitutes  compliance  with  the  standard. 

Protective  Equipment  and  Clothing 
IMaterial  impervious  to  formaldehyde  is  needed  if  the  employee  han- 
dles formaldehyde  solutions  of  1%  or  more.  Other  employees  may  also 
require  protective  clothing  or  equipment  to  prevent  dermatitis.] 

Respiratory  Protection:  Use  NIOSH-approved  full  facepiece  negative 
pressure  respirators  equipped  with  approved  cartridges  or  canisters 


within  the  use  limitations  of  these  devices.  (Present  restrictions  on 
cartridges  and  canisters  do  not  permit  them  to  be  used  for  a  full 
workshift.)  In  all  other  situations,  use  positive  pressure  respirators 
such  as  the  positive-pressure  air  purifying  respirator  or  the  self-con- 
tained breathing  apparatus  (SCBA).  If  you  use  a  negative  pressure 
respirator,  your  employer  must  provide  you  with  fit  testing  of  the 
respirator  at  least  once  a  year  in  accordance  with  the  procedures 
outlined  in  Appendix  E. 

Protective  Gloves:  Wear  protective  (impervious)  gloves  provided  by 
your  employer,  at  no  cost,  to  prevent  contact  with  formalin.  Your  em- 
ployer should  select  these  gloves  based  on  the  results  of  permeation 
testing  and  in  accordance  with  the  ACGIH  Guidelines  for  Selection 
of  Chemical  Protective  Clothing. 

Eye  Protection:  If  you  might  be  splashed  in  the  eyes  with  formalin, 
it  is  essential  that  you  wear  goggles  or  some  other  type  of  complete 
protection  for  the  eye.  You  may  also  need  a  face  shield  if  your  face 
is  likely  to  be  splashed  with  formalin,  but  you  must  not  substitute 
face  shields  for  eye  protection.  (This  section  pertains  to  formaldehyde 
solutions  of  1%  or  more.) 

Other  Protective  Equipment:  You  must  wear  protective  (impervious) 
clothing  and  equipment  provided  by  your  employer  at  no  cost  to  pre- 
vent repeated  or  prolonged  contact  with  formaldehyde  liquids.  If  you 
are  required  to  change  into  wholebody  chemical  protective  clothing, 
your  employer  must  provide  a  change  room  for  your  privacy  and  for 
storage  of  your  normal  clothing. 

If  you  are  splashed  with  formaldehyde,  use  the  emergency  showers 
and  eyewash  fountains  provided  by  your  employer  immediately  to 
prevent  serious  injury.  Report  the  incident  to  your  supervisor  and 
obtain  necessary  medical  support. 

ENTRY  INTO  AN  IDLH  ATMOSPHERE 

Enter  areas  where  the  formaldehyde  concentration  might  be  100 
ppm  or  more  only  with  complete  body  protection  including  a  self- 
contained  breathing  apparatus  with  a  full  facepiece  operated  in  a 
positive  pressure  mode  or  a  supplied  air  respirator  with  full  facepiece 
and  operated  in  a  positive  pressure  mode.  This  equipment  is  essential 
to  protect  your  life  and  health  under  such  extreme  conditions. 

Engineering  Controls 
Ventilation  is  the  most  widely  applied  engineering  control  method  for 
reducing  the  concentration  of  airborne  substances  in  the  breathing 
zones  of  workers.  There  are  two  distinct  types  of  ventilation. 

Local  Exhaust:  Local  exhaust  ventilation  is  designed  to  capture  air- 
borne contaminants  as  near  to  the  point  of  generation  as  possible. 
To  protect  you,  the  direction  of  contaminant  flow  must  always  be 
toward  the  local  exhaust  system  inlet  and  away  from  you. 

General  (Mechanical):  General  dilution  ventilation  involves  con- 
tinuous introduction  of  fresh  air  into  the  workroom  to  mix  with  the 
contaminated  air  and  lower  your  breathing  zone  concentration  of 
formaldehyde.  Effectiveness  depends  on  the  number  of  air  changes 
per  hour.  Where  devices  emitting  formaldehyde  are  spread  out  over 
a  large  area,  general  dilution  ventilation  may  be  the  only  practical 
method  of  control. 

Work  Practices:  Work  practices  and  administrative  procedures  are 
an  important  part  of  a  control  system.  If  you  are  asked  to  perform  a 
task  in  a  certain  manner  to  limit  your  exposure  to  formaldehyde,  it 
is  extremely  important  that  you  follow  these  procedures. 

Medical  Surveillance 
Medical  surveillance  helps  to  protect  employees'  health.  You  are  en- 
couraged strongly  to  participate  in  the  medical  surveillance  program. 

Your  employer  must  make  a  medical  surveillance  program  available 
at  no  expense  to  you  and  at  a  reasonable  time  and  place  if  you  are 
exposed  to  formaldehyde  at  concentrations  above  0.5  ppm  as  an  8- 
hour  average  or  2  ppm  over  any  15-minute  period.  You  will  be  offered 
medical  surveillance  at  the  time  of  your  initial  assignment  and  once 
a  year  afterward  as  long  as  your  exposure  is  at  least  0.5  ppm  (TWA) 
or  2  ppm  (STEL).  Even  if  your  exposure  is  below  these  levels,  you 
should  inform  your  employer  if  you  have  signs  and  symptoms  that 
you  suspect,  through  your  training,  are  related  to  your  formaldehyde 
exposure  because  you  may  need  medical  surveillance  to  determine 
if  your  health  is  being  impaired  by  your  exposure. 
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EMERGENCIES 
ii  you  are  exposed  to  formaldehyde  in  an  emergency  and  develop 
signs  or  symptoms  associated  with  acute  toxicity  from  lonnaldehyde 
exposure  your  employer  musl  provide  you  with  a  medical  examination 
as  soon  as  possible.  This  medical  examination  will  include  all  steps 
necessary  to  Stabilize  your  health.  You  may  be  kept  in  the  hospital  for 
observation  If  your  symptoms  are  severe  to  insure  thai  any  delayed 
effects  are  recognized  and  treated 

APPENDIX  B  TO  §1910.1048— 
SAMPLING  STRATEGY  AND  ANALYTICAL 
METHODS  FOR  FORMALDEHYDE 

To  protect  the  health  of  employees,  exposure  measurements  must 
be  unbiased  and  representative  of  employee  exposure.  The  proper 
measurement  of  employee  exposure  requires  more  than  a  token  com- 
mitment on  the  part  of  the  employer.  OSHA's  mandatory  requirements 
establish  a  baseline:  under  the  best  of  circumstances  all  questions  re- 
garding employee  exposure  will  be  answered.  Many  employers,  however, 
will  wish  to  conduct  more  extensive  monitoring  before  undertaking 
expensive  commitments,  such  as  engineering  controls,  to  assure  that 
the  modifications  are  truly  necessary.  The  following  sampling  strategy, 
which  was  developed  at  NIOSH  by  Nelson  A.  Leidel.  Kenneth  A.  Busch, 
and  Jeremiah  R.  Lynch  and  described  in  NIOSH  publication  No.  77- 
173  (Occupational  Exposure  Sampling  Strategy  Manual)  will  assist 
the  employer  in  developing  a  strategy  for  determining  the  exposure  of 
his  or  her  employees. 

There  is  no  one  correct  way  to  determine  employee  exposure.  Obviously, 
measuring  the  exposure  of  every  employee  exposed  to  formaldehyde  will 
provide  the  most  information  on  any  given  day.  Where  few  employees 
are  exposed,  this  may  be  a  practical  solution.  For  most  employers, 
however,  use  of  the  following  strategy  will  give  just  as  much  infor- 
mation at  less  cost. 

Exposure  data  collected  on  a  single  day  will  not  automatically  guar- 
antee the  employer  that  his  or  her  workplace  is  always  in  compliance 
with  the  formaldehyde  standard.  This  does  not  imply,  however,  that  it 
is  impossible  for  an  employer  to  be  sure  that  his  or  her  worksite  is  in 
compliance  with  the  standard.  Indeed,  a  properly  designed  sampling 
strategy  showing  that  all  employees  are  exposed  below  the  PELs.  at  least 
with  a  95  percent  certainty,  is  compelling  evidence  that  the  exposure 
limits  are  being  achieved  provided  that  measurements  are  conducted 
using  valid  sampling  strategy  and  approved  analytical  methods. 

There  are  two  PELs.  the  TWA  concentration  and  the  STEL.  Most 
employers  will  find  that  one  of  these  two  limits  is  more  critical  in  the 
control  of  their  operations,  and  OSHA  expects  that  the  employer  will 
concentrate  monitoring  efforts  on  the  critical  component.  If  the  more 
difficult  exposure  is  controlled,  this  information,  along  with  calcu- 
lations to  support  the  assumptions,  should  be  adequate  to  show  that 
the  other  exposure  limit  is  also  being  achieved. 

Sampling  Strategy 

Determination  of  the  Need  for  Exposure  Measurements 

The  employer  must  determine  whether  employees  may  be  exposed 

to  concentrations  in  excess  of  the  action  level.  This  determination 

becomes  the  first  step  in  an  employee  exposure  monitoring  program 


that  minimizes  employer  sampling  burdena  while  providing  adequate 
employee  protection,  n  employees  may  be  exposed  abovi  the  action 
level,  the  employe]  must  nx  tire  Otherwise  an  ol 

, i<  I,  i  uiiii.it inn  thai  employee  exposure  is  low  provides  adequ  ii 
linn  •  ih. a  exposure  potential  has  been  rxamlnfd 

the  employer  should  examine  all  available  relevant  Information,  e.g 
Insurance  company  ami  trade  assi«  latum  data  ami  Information  from 
suppliers  in  exposure  data  collected  from  tunilai  operations  The 
employi  i  may  also  use  pret  loualy  conducted  sampling  tncludlri 

nitorlng  The  employe]  musl  make  a  determination  relevant  toeai  h 

operation  although  thla  need  not  be  on  a  separate  piece  ol  paper.  II  the 
employa  can  demonstrate  com  luaJvery  thai  no  employee  is  wtpotwl 
above  the  ai  Uon  level  or  the  STEL  through  the  use  of  objective  data, 
the  em]  i  nposure  monitoring 

until  such  time  thai  i  ondioona  have  changed  and  the  determination 
is  no  longer  valid. 

II  the  employer  cannot  determine  that  employee  exposure  is  less  than 
the  action  level  and  the  STEL,  employee  exposure  monitoring  will  have 
I  onducted. 

Workplace  Material  Survey 
The  primary  purpose  of  a  survey  of  raw  material  is  to  determine  if 
formaldehyde  is  being  used  in  the  work  environment  and  if  so.  the 
conditions  under  which  formaldehyde  is  being  used. 

The  first  step  is  to  tabulate  all  situaUons  where  formaldehyde  is  used 
in  a  manner  such  that  it  may  be  released  into  the  workplace  atmo- 
sphere or  contaminate  the  skin.  This  information  should  be  available 
through  analysis  of  company  records  and  information  on  the  MSDSs 
available  through  provisions  of  this  standard  and  the  Hazard  Com- 
municaUon  standard. 

II  there  is  an  indication  from  materials  handling  records  and  accom- 
panying MSDSs  that  formaldehyde  is  being  used  in  the  following  types 
of  processes  or  work  operations,  there  may  be  a  potential  for  releasing 
formaldehyde  into  the  workplace  atmosphere: 

(1)  Any  operation  that  involves  grinding,  sanding,  sawing,  cutting, 
crushing,  screening,  sieving,  or  any  other  manipulation  of  material 
that  generates  formaldehyde-bearing  dust 

(2)  Any  processes  where  there  have  been  employee  complaints  or 
symptoms  indicative  of  exposure  to  formaldehyde 

(3)  Any  liquid  or  spray  process  involving  formaldehyde 

(4)  Any  process  that  uses  formaldehyde  in  preserved  tissue 

(5)  Any  process  that  involves  the  heating  of  a  formaldehyde  bear- 
ing resin. 

Processes  and  work  operations  that  use  formaldehyde  in  these  manners 
will  probably  require  further  investigation  at  the  worksite  to  determine 
the  extent  of  employee  monitoring  that  should  be  conducted. 

Workplace  Observations 
To  this  point,  the  only  intention  has  been  to  provide  an  indication  as  to 
the  existence  of  potentially  exposed  employees.  With  this  information,  a 
visit  to  the  workplace  is  needed  to  observe  work  operations,  to  identify 
potential  health  hazards,  and  to  determine  whether  any  employees  may 
be  exposed  to  hazardous  concentrations  of  formaldehyde. 

In  many  circumstances,  sources  of  formaldehyde  can  be  identified 
through  the  sense  of  smell.  However,  this  method  of  detection  should 
be  used  with  caution  because  of  olfactory  fatigue. 

Employee  location  in  relation  to  source  of  formaldehyde  is  important 
in  determining  if  an  employee  may  be  significantly  exposed  to  form- 
aldehyde. In  most  instances,  the  closer  a  worker  is  to  the  source,  the 
higher  the  probability  that  a  significant  exposure  will  occur. 

Other  characteristics  should  be  considered.  Certain  high  temperature 
operations  give  rise  to  higher  evaporation  rates.  Locations  of  open 
doors  and  windows  provide  natural  ventilation  that  tend  to  dilute 
formaldehyde  emissions.  General  room  ventilation  also  provides  a 
measure  of  control. 

Calculation  of  Potential  Exposure  Concentrations 
By  knowing  the  ventilation  rate  in  a  workplace  and  the  quantity  of 
formaldehyde  generated,  the  employer  may  be  able  to  determine  by 
calculation  if  the  PELs  might  be  exceeded.  To  account  for  poor  mixing 
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of  formaldehyde  into  the  entire  room,  locations  of  fans  and  proximity 
of  employees  to  the  work  operation,  the  employer  must  include  a 
safety  factor.  If  an  employee  is  relatively  close  to  a  source,  particu- 
larly if  he  or  she  is  located  downwind,  a  safety  factor  of  1 00  may  be 
necessary.  For  other  situations,  a  factor  of  10  may  be  acceptable. 
If  the  employer  can  demonstrate  through  such  calculations  that 
employee  exposure  does  not  exceed  the  action  level  or  the  STEL,  the 
employer  may  use  this  information  as  objective  data  to  demonstrate 
compliance  with  the  standard. 

Sampling  Strategy 

Once  the  employer  determines  that  there  is  a  possibility  of  substantial 
employee  exposure  to  formaldehyde,  the  employer  is  obligated  to 
measure  employee  exposure. 

The  next  step  is  selection  of  a  maximum  risk  employee.  When  there 
are  different  processes  where  employees  may  be  exposed  to  form- 
aldehyde, a  maximum  risk  employee  should  be  selected  for  each 
work  operation. 

Selection  of  the  maximum  risk  employee  requires  professional  judg- 
ment. The  best  procedure  for  selecting  the  maximum  risk  employee 
is  to  observe  employees  and  select  the  person  closest  to  the  source  of 
formaldehyde.  Employee  mobility  may  affect  this  selection:  e.g..  if  the 
closest  employee  is  mobile  in  his  tasks,  he  may  not  be  the  maximum 
risk  employee.  Air  movement  patterns  and  differences  in  work  habits 
will  also  affect  selection  of  the  maximum  risk  employee. 

When  many  employees  perform  essentially  the  same  task,  a  max- 
imum risk  employee  cannot  be  selected.  In  this  circumstance,  it  is 
necessary  to  resort  to  random  sampling  of  the  group  of  workers.  The 
objective  is  to  select  a  subgroup  of  adequate  size  so  that  there  is  a 
high  probability  that  the  random  sample  will  contain  at  least  one 
worker  with  high  exposure  if  one  exists.  The  number  of  persons  in 
the  group  influences  the  number  that  need  to  be  sampled  to  ensure 
that  at  least  one  individual  from  the  highest  10  percent  exposure 
group  is  contained  In  the  sample.  For  example,  to  have  90  percent 
confidence  in  the  results,  if  the  group  size  is  10.  nine  should  be 
sampled:  for  50.  only  18  need  to  be  sampled. 

If  measurement  shows  exposure  to  formaldehyde  at  or  above  the 
action  level  or  the  STEL,  the  employer  needs  to  identify  all  other 
employees  who  may  be  exposed  at  or  above  the  action  level  or  STEL 
and  measure  or  otherwise  accurately  characterize  the  exposure  of 
these  employees. 

Whether  representative  monitoring  or  random  sampling  are  con- 
ducted, the  purpose  remains  the  same — to  determine  if  the  exposure 
of  any  employee  is  above  the  action  level.  If  the  exposure  of  the 
most  exposed  employee  is  less  than  the  action  level  and  the  STEL. 
regardless  of  how  the  employee  is  identified,  then  it  is  reasonable  to 
assume  that  measurements  of  exposure  of  the  other  employees  in 
that  operation  would  be  below  the  action  level  and  the  STEL. 

Exposure  Measurements 
There  is  no  "best"  measurement  strategy  for  all  situations.  Some 
elements  to  consider  in  developing  a  strategy  are: 

(1)  Availability  and  cost  of  sampling  equipment 

(2)  Availability  and  cost  of  analytic  facilities 

(3)  Availability  and  cost  of  personnel  to  take  samples 

(4)  Location  of  employees  and  work  operations 

(5)  Intraday  and  interday  variations  in  the  process 

(6)  Precision  and  accuracy  of  sampling  and  analytic  methods,  and 

(7)  Number  of  samples  needed. 

Samples  taken  for  determining  compliance  with  the  STEL  differ  from 
those  that  measure  the  TWA  concentration  in  important  ways.  STEL 
samples  are  best  taken  in  a  nonrandom  fashion  using  all  available 
knowledge  relating  to  the  area,  the  individual,  and  the  process  to  obtain 
samples  during  periods  of  maximum  expected  concentrations.  At  least 
three  measurements  on  a  shift  are  generally  needed  to  spot  gross  errors 
or  mistakes;  however,  only  the  highest  value  represents  the  STEL. 

If  an  operation  remains  constant  throughout  the  workshift,  a 
much  greater  number  of  samples  would  need  to  be  taken  over 
the  32  discrete  nonoverlapping  periods  in  an  8-hour  workshift 


to  verify  compliance  with  a  STEL.  If  employee  exposure  is  truly 
uniform  throughout  the  workshift,  however,  an  employer  in 
compliance  with  the  1  ppm  TWA  would  be  in  compliance  with 
the  2  ppm  STEL,  and  this  determination  can  probably  be  made 
using  objective  data. 

Need  to  Repeat  the  Monitoring  Strategy 
Interday  and  intraday  fluctuations  in  employee  exposure  are  mostly 
influenced  by  the  physical  processes  that  generate  formaldehyde 
and  the  work  habits  of  the  employee.  Hence,  in-plant  process 
variations  influence  the  employer's  determination  of  whether  or 
not  additional  controls  need  to  be  imposed.  Measurements  that 
employee  exposure  is  low  on  a  day  that  is  not  representative  of 
worst  conditions  may  not  provide  sufficient  information  to  deter- 
mine whether  or  not  additional  engineering  controls  should  be 
installed  to  achieve  the  PELs. 

The  person  responsible  for  conducting  sampling  must  be  aware  of 
systematic  changes  which  will  negate  the  validity  of  the  sampling 
results.  Systematic  changes  in  formaldehyde  exposure  concentration 
for  an  employee  can  occur  due  to: 

(1)  The  employee  changing  patterns  of  movement  in  the  workplace 

(2)  Closing  of  plant  doors  and  windows 

(3)  Changes  in  ventilation  from  season  to  season 

(4)  Decreases  in  ventilation  efficiency  or  abrupt  failure  of  engineering 
control  equipment 

(5)  Changes  in  the  production  process  or  work  habits  of  the 
employee. 

Any  of  these  changes,  if  they  may  result  in  additional  exposure 
that  reaches  the  next  level  of  action  (i.e.  0.5  or  1.0  ppm  as  an  8-hr 
average  or  2  ppm  over  15  minutes)  require  the  employer  to  perform 
additional  monitoring  to  reassess  employee  exposure. 

A  number  of  methods  are  suitable  for  measuring  employee  exposure 
to  formaldehyde  or  for  characterizing  emissions  within  the  worksite. 
The  preamble  to  this  standard  describes  some  methods  that  have 
been  widely  used  or  subjected  to  validation  testing.  A  detailed  ana- 
lytical procedure  derived  from  the  OSHA  Method  52  for  acrolein  and 
formaldehyde  is  presented  below  for  informational  purposes. 

Inclusion  of  OSHA's  method  in  this  appendix  in  no  way  implies  that 
it  is  the  only  acceptable  way  to  measure  employee  exposure  to  form- 
aldehyde. Other  methods  that  are  free  from  significant  interferences 
and  that  can  determine  formaldehyde  at  the  permissible  exposure 
limits  within  ±25  percent  of  the  "true"  value  at  the  95  percent  confi- 
dence level  are  also  acceptable.  Where  applicable,  the  method  should 
also  be  capable  of  measuring  formaldehyde  at  the  action  level  to  ±35 
percent  of  the  "true"  value  with  a  95  percent  confidence  level.  OSHA 
encourages  employers  to  choose  methods  that  will  be  best  for  their 
individual  needs.  The  employer  must  exercise  caution,  however,  in 
choosing  an  appropriate  method  since  some  techniques  suffer  from 
interferences  that  are  likely  to  be  present  in  workplaces  of  certain 
Industry  sectors  where  formaldehyde  is  used. 

OSHA's  Analytical  Laboratory  Method 
Method  No:  52 

Matrix:  Air 

Target  Concentration:  1  ppm  (1.2  mg/m3) 

Procedures:  Air  samples  are  collected  by  drawing  known  volumes 
of  air  through  sampling  tubes  containing  XAD-2  adsorbent  which 
have  been  coated  with  2-(hydroxymethyl)  piperidine.  The  samples 
are  desorbed  with  toluene  and  then  analyzed  by  gas  chromatography 
using  a  nitrogen  selective  detector. 

Recommended  Sampling  Rate  and  Air  Volumes:  0. 1  L/min  and  24  L 

Reliable  Quantitation  Limit:  1 6  ppb  (20  ug/m3) 

Standard  Error  of  Estimate  at  the  Target  Concentration:  7.3% 

Status  of  the  Method:  A  sampling  and  analytical  method  that  has  been 
subjected  to  the  established  evaluation  procedures  of  the  Organic 
Methods  Evaluation  Branch. 

Date:  March  1985 
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Subpart  Z— Toxic  and  Hazardous  Substances 


1.  General  Discussion 
i  {Background  rhe  current  OSHAinethod  for  coUecting  acrolein  vapoi 

in -mis  the  um  "i  activated  I3X  tnoleculai  slew 

mi  i si  be  ■tored  In  an  la  bath  during  and  aftei  sampling  and  also  they 
imisi  be  analysed  within  16  noun  "i  collection    the  current  <  )siia 

method  for  collecting  foi  maldehyde  vapor  re unendstheuseofbub 

iii.  ra b i  "i"i  in  wstei  aa  the  trapping  aolutlon 

TWa  work  waa  undertaken  to  resolve  the  sample  stability  problems 

lated  with  acrolein  and  also  to  eliminate  the  need  to  use  bubblers 

of  ihis  wmk  was  in  develop  and/or 

in  evaluate  a  common  sampling  and  analytical  procedure  foi  ai  roletn 

.mil  ini maldehyde 

NIOSH  baa  developed  Independent  methodologies  for  acrolein  and 

formaldehyde  whli  ii  rea tend  the  use  ol  reagen ■  i  <  ii  adsorb  nt 

tubes  in  colled  the  aldehydes  .is  stable  derivatives  The  formaldehyde 
sampling  tubes  contain  I  Siromosorb  102  adsorbent  coated  with  n  ben 
zylethanolamlne  [BEA]  which  reacts  with  formaldehyde  vapoi  to  form 
a  stable  Qxazolldlne  compound  the  acrolein  sampling  tubes  contain 
XAD-2  adsorbent  coaled  with  2-(hydro3rymethyl)plperldlne  12  UMi'i 
which  reacts  with  acrolein  vapor  to  form  a  different  stable  oxazolldlne 
derivative.  Acrolein  docs  not  appear  to  react  with  BEA  to  give  a  mhi 
able  reaction  product  Therefore,  the  formaldehyde  procedure  (annul 
provide  a 1  iommon  method  for  both  aldehydes.  1  lowever,  formaldehyde 
dues  read  with  2-HMP  to  fonn  a  very  suitable  reaction  product,  n  is 
the  quantitative  reaction  of  acrolein  and  formaldehyde  with  2  HMP 
l li.it  provides  the  basis  for  this  evaluation. 

fills  sampling  and  analytical  procedure  is  very  similar  to  the  method 
recommended  by  NIOSH  lor  acrolein.  Some  changes  in  the  NIOSH 
methodology  were  necessary  to  permit  I  he  simultaneous  determination 
of  both  aldehydes  and  also  to  accommodate  OSHA  laboratory  equip- 
ment and  analytical  techniques. 

1.2  Limit  dejininy  parameters: The  analyte  air  concentrations  reported 
in  this  method  are  based  on  the  recommended  air  volume  for  each 
analyte  collected  separately  and  a  desorption  volume  of  1  mL.  The 
amounts  are  presented  as  acrolein  and /or  formaldehyde,  even  though 
the  derivatives  are  the  actual  species  analyzed. 

1 .2. 1  Detection  limits  of  the  analytical  procedure:  The  detection  limit 
of  the  analytical  procedure  was  386  pg  per  injection  for  formaldehyde. 
This  was  the  amount  of  analyte  which  gave  a  peak  whose  height  was 
about  five  times  the  height  of  the  peak  given  by  the  residua]  formal- 
dehyde derivative  in  a  typical  blank  front  section  of  the  recommended 
sampling  tube. 

1 .2.2  Detection  limits  of  the  overall  procedure:  The  detection  limits  of 
the  overall  procedure  were  482  ng  per  sample  (16  ppb  or  20  pg/m3  for 
formaldehyde).  This  was  the  amount  of  analyte  spiked  on  the  sampling 
device  which  allowed  recoveries  approximately  equal  to  the  detection 
limit  of  the  analytical  procedure. 

1.2.3  Reliable  quantitation  limits:  The  reliable  quantitation  limit  was 
482  ng  per  sample  (16  ppb  or  20  pg/m3)  for  formaldehyde.  These  were 
the  smallest  amounts  of  analyte  which  could  be  quantitated  within 
the  limits  of  a  recovery  of  at  least  75%  and  a  precision  (±1.96  SD)  of 
±25%  or  better. 

The  reliable  quantitation  limit  and  detection  limits  reported  in  the 
method  are  based  upon  optimization  of  the  instrument  for  the  smallest 
possible  amount  of  analyte.  When  the  target  concentration  of  an  analyte 
is  exceptionally  higher  than  these  limits,  they  may  not  be  attainable 
at  the  routine  operating  parameters. 

1 .2.4  Sensituity:  The  sensitivity  of  the  analytical  procedure  over  con- 
centration ranges  representing  0.4  to  2  times  the  target  concentration, 
based  on  the  recommended  air  volumes,  was  7,589  area  units  per 
pg/mL  for  formaldehyde.  This  value  was  determined  from  the  slope 
of  the  calibration  curve.  The  sensitivity  may  vary  with  the  particular 
instrument  used  in  the  analysis. 

1.2.5  Recovery:  The  recovery  of  formaldehyde  from  samples  used  in  an 
18-day  storage  test  remained  above  92%  when  the  samples  were  stored  at 
ambient  temperature.  These  values  were  determined  from  regression  lines 
which  were  calculated  from  the  storage  data.  The  recovery  of  the  analyte 
from  the  collection  device  must  be  at  least  75%  following  storage. 

1.2.6  Precision  (analytical  method  only):  The  pooled  coefficient  of  vari- 
ation obtained  from  replicate  determinations  of  analytical  standards 


over  the  range  of  0  i  to  2  times  the  target  i  oni  ■  titration  wai  i 
i. .1  formaldehyde  (Sei  don  i  '.i 

i  2  7  Precision  (overall  procedure):  The  precision  al  the  954<  confidence 
level  loi  tin-  ambient  temperature  storage  testa  i  form 

aldehyde   These  values  eai  h  Ini  hide  an  addition  impllng 

erroi    the  overall  procedui si  provide  results  si  the  target  con 

(iniiaiionsiii.ii.il.   •.<:■     at  the  DM   confidence  level. 

1.2.8  ReproduclbOitu   Samples  collected  from  controlled  i«si  atmo 

anil   a  draft    COpy  Of   lias  pnx  '(lure  were  given   tO  a  (  lnllilsl 

•  lated  wiiii  this  evaluation  The  formaldehyde  samples  were 
analyzed  following  IS  days  storage  The  average  recovery  was  96.3% 
and  iIk  standard  deviation  was  i 

l  ,3  Advantages: 

1.3. 1  The  sampling  and  analytical  procedures  permit  the  simultaneous 
deb  nnlnation  "i  acrolein  and  formaldehyde. 

1.3.2  Samples  are  stable  following  storage  at  ambient  tempi 

for  at  least  18  days. 

1 .4  Disadvantages:  None. 

2.  Sampling  Procedure 

2. 1  Apparatus: 

2.1.1  Samples  are  collected  by  use  of  a  personal  sampling  pump  that 
can  be  calibrated  to  within  ±5%  of  the  recommended  0.1  L/rnin  sam- 
pllng  rate  with  the  sampling  tube  in  line. 

2. 1.2  Samples  are  collected  with  laboratory  prepared  sampling  tubes. 
The  sampling  tube  is  constructed  of  silane  treated  glass  and  Is  about 
8-cm  long.  The  ID  is  4  mm  and  the  OD  is  6  mm.  One  end  of  the  tube 
is  tapered  so  that  a  glass  wool  end  plug  will  hold  the  contents  of  the 
tube  in  place  during  sampling.  The  other  end  of  the  sampling  tube  is 
open  to  its  full  4-mm  ID  to  facilitate  packing  of  the  tube.  Both  ends  of 
the  tube  are  firepolished  for  safety.  The  tube  is  packed  with  a  75-mg 
backup  section,  located  nearest  the  tapered  end  and  a  150-mg  sam- 
pling section  of  pretreated  XAD-2  adsorbent  which  has  been  coated 
with  2-HMP.  The  two  sections  of  coated  adsorbent  are  separated  and 
retained  with  small  plugs  of  silanized  glass  wool.  Following  packing, 
the  sampling  tubes  are  sealed  with  two  7/32  inch  OD  plastic  end  caps. 
Instructions  for  the  pretreatment  and  the  coating  of  XAD-2  adsorbent 
are  presented  in  Section  4  of  this  method. 

2. 1.3  Sampling  tubes,  similar  to  those  recommended  in  this  method, 
are  marketed  by  Supelco.  Inc.  These  tubes  were  not  available  when 
this  work  was  initiated:  therefore,  they  were  not  evaluated. 

2.2  Reagents:  None  required. 

2.3  Technique: 

2.3. 1  Properly  label  the  sampling  tube  before  sampling  and  then  remove 
the  plastic  end  caps. 

2.3.2  Attach  the  sampling  tube  to  the  pump  using  a  section  of  flexible 
plastic  tubing  such  that  the  large,  front  section  of  the  sampling  tube 
is  exposed  directly  to  the  atmosphere.  Do  not  place  any  tubing  ahead 
of  the  sampling  tube.  The  sampling  tube  should  be  attached  in  the 
worker's  breathing  zone  in  a  vertical  manner  such  that  it  does  not 
impede  work  performance. 

2.3.3  After  sampling  for  the  appropriate  time,  remove  the  sampling  tube 
from  the  pump  and  then  seal  the  tube  with  plastic  end  caps. 

2.3.4  Include  at  least  one  blank  for  each  sampling  set.  The  blank  should 
be  handled  in  the  same  manner  as  the  samples  with  the  exception  that 
air  is  not  drawn  through  it. 

2.3.5  List  any  potential  interferences  on  the  sample  data  sheet. 

2.4  Breakthrough: 

2.4. 1  Breakthrough  was  defined  as  the  relative  amount  of  analyte 
found  on  a  backup  sample  in  relation  to  the  total  amount  of  analyte 
collected  on  the  sampling  train. 

2.4.2  For  formaldehyde  collected  from  test  atmospheres  containing  6 
times  the  PEL.  the  average  5%  breakthrough  air  volume  was  4 1  L.  The 
sampling  rate  was  0. 1  L/min  and  the  average  mass  of  formaldehyde 
collected  was  250  pg. 

2.5  Desorption  Efficiency:  No  desorption  efficiency  corrections  are  nec- 
essary to  compute  air  sample  results  because  analytical  standards 
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are  prepared  using  coated  adsorbent.  Desorptlon  efficiencies  were 
determined,  however,  to  investigate  the  recoveries  of  the  analytes 
from  the  sampling  device.  The  average  recovery  over  the  range  of  0.4 
to  2  times  the  target  concentration,  based  on  the  recommended  air 
volumes,  was  96.2%  for  formaldehyde.  Desorption  efficiencies  were 
essentially  constant  over  the  ranges  studied. 

2.6  Recommended  Air  Volume  and  Sampling  Rate: 

2.6. 1  The  recommended  air  volume  for  formaldehyde  is  24  L. 

2.6.2  The  recommended  sampling  rate  is  0.1  L/min. 

2.7  Interferences: 

2.7. 1  Any  collected  substance  that  is  capable  of  reacting  2-HMP  and 
thereby  depleting  the  derivatizing  agent  is  a  potential  interference. 
Chemicals  which  contain  a  carbonyl  group,  such  as  acetone,  may 
be  capable  or  reacting  with  2-HMP. 

2.7.2  There  are  no  other  known  interferences  to  the  sampling 
method. 

2.8  Safety  Precautions: 

2.8. 1  Attach  the  sampling  equipment  to  the  worker  in  such  a  manner 
that  it  well  not  interfere  with  work  performance  or  safety. 

2.8.2  Follow  all  safety  practices  that  apply  to  the  work  area  be- 
ing sampled. 

3.  Analytical  Procedure 

3. 1  Apparatus: 

3.1.1  A  gas  chromatograph  (GC).  equipped  with  a  nitrogen  selective 
detector.  A  Hewlett-Packard  Model  5840A  GC  fitted  with  a  nitro- 
gen-phosphorus flame  ionization  detector  (NPD)  was  used  for  this 
evaluation.  Injections  were  performed  using  a  Hewlett-Packard  Model 
7671 A  automatic  sampler. 

3. 1 .2  A  GC  column  capable  of  resolving  the  analytes  from  any  inter- 
ference. A  6  ft  x  1  /4  in  OD  (2mm  ID)  glass  GC  column  containing  10% 
UCON  50-HB-5100  +  2%  KOH  on  80/100  mesh  Chromosorb  W-AW 
was  used  for  the  evaluation.  Injections  were  performed  on-column. 

3. 1 .3  Vials,  glass  2-mL  with  Teflon-lined  caps. 

3. 1 .4  Volumetric  flasks,  pipets.  and  syringes  for  preparing  standards, 
making  dilutions,  and  performing  injections. 

3.2  Reagents: 

3.2. 1  Toluene  and  dimethylformamide.  Burdick  and  Jackson  solvents 
were  used  in  this  evaluation. 

3.2.2  Helium,  hydrogen,  and  air,  GC  grade. 

3.2.3  Formaldehyde.  37%,  by  weight,  in  water.  Aldrich  Chemical, 
ACS  Reagent  Grade  formaldehyde  was  used  in  this  evaluation. 

3.2.4  Amberlite  XAD-2  adsorbent  coated  with  2-(hydroxymethyl — pi- 
peridine  (2-HMP).  10%  by  weight  (Section  4). 

3.2.5  Desorbing  solution  with  internal  standard.  This  solution  was  pre- 
pared by  adding  20  uL  of  dimethylformamide  to  100  mL  of  toluene. 

3.3  Standard  preparation: 

3.3. 1  Formaldehyde:  Prepare  stock  standards  by  diluting  known  vol- 
umes of  37%  formaldehyde  solution  with  methanol.  A  procedure  to 
determine  the  formaldehyde  content  of  these  standards  is  presented 
in  Section  4.  A  standard  containing  7.7  mg/mL  formaldehyde  was  pre- 
pared by  diluting  1  mL  of  the  37%  reagent  to  50  mL  with  methanol. 

3.3.2  It  is  recommended  that  analytical  standards  be  prepared  about 
1 6  hours  before  the  air  samples  are  to  be  analyzed  in  order  to  ensure 
the  complete  reaction  of  the  analytes  with  2-HMP.  However,  rate 
studies  have  shown  the  reaction  to  be  greater  than  95%  complete 
after  4  hours.  Therefore,  one  or  two  standards  can  be  analyzed  after 
this  reduced  time  if  sample  results  are  outside  the  concentration 
range  of  the  prepared  standards. 

3.3.3  Place  150-mg  portions  of  coated  XAD-2  adsorbent,  from  the 
same  lot  number  as  used  to  collect  the  air  samples,  into  each  of 
several  glass  2-mL  vials.  Seal  each  vial  with  a  Teflon-lined  cap. 

3.3.4  Prepare  fresh  analytical  standards  each  day  by  injecting  appro- 
priate amounts  of  the  diluted  analyte  directly  onto  150-mg  portions 
of  coated  adsorbent.  It  is  permissible  to  inject  both  acrolein  and 


formaldehyde  on  the  same  adsorbent  portion.  Allow  the  standards 
to  stand  at  room  temperature.  A  standard,  approximately  the  target 
levels,  was  prepared  by  injecting  11  uL  of  the  acrolein  and  1 2  uL 
of  the  formaldehyde  stock  standards  onto  a  single  coated  XAD-2 
adsorbent  portion. 

3.3.5  Prepare  a  sufficient  number  of  standards  to  generate  the  cal- 
ibration curves.  Analytical  standard  concentrations  should  bracket 
sample  concentrations.  Thus,  if  samples  are  not  in  the  concentration 
range  of  the  prepared  standards,  additional  standards  must  be  pre- 
pared to  determine  detector  response. 

3.3.7  Desorb  the  standards  in  the  same  manner  as  the  samples 
following  the  16-hour  reaction  time. 

3.4  Sample  preparation: 

3.4. 1  Transfer  the  150-mg  section  of  the  sampling  tube  to  a  2-mL 
vial.  Place  the  75-mg  section  in  a  separate  vial.  If  the  glass  wool  plugs 
contain  a  significant  number  of  adsorbent  beads,  place  them  with 
the  appropriate  sampling  tube  section.  Discard  the  glass  wool  plugs 
If  they  do  not  contain  a  significant  number  of  adsorbent  beads. 

3.4.2  Add  1  mL  of  desorbing  solution  to  each  vial. 

3.4.3  Seal  the  vials  with  Teflon-lined  caps  and  then  allow  them  to 
desorb  for  one  hour.  Shake  the  vials  by  hand  with  vigorous  force 
several  times  during  the  desorption  time. 

3.4.4  Save  the  used  sampling  tubes  to  be  cleaned  and  recycled. 

3.5  Analysis: 

3.5. 1  GC  Conditions 

Column  Temperature: 

Bi-level  temperature  program — First  level:  100  to  140  °C  at  4  °C/min 
following  completion  of  the  first  level. 

Second  level:  140  to  180  °C  at  20  °C/min  following  completion  of 
the  first  level. 

Isothermal  period:  Hold  column  at  180  °C  until  the  recorder  pen 
returns  to  baseline  (usually  about  25  min  after  injection). 

Injector  temperature:  1 80  °C 

Helium  flow  rate:  30  mL/min  (detector  response  will  be  reduced  if. 
nitrogen  is  substituted  for  helium  carrier  gas). 

Injection  volume:  0.8  pL 

GC  column:  Six-ft  x  1  /4-in  OD  (2  mm  ID)  glass  GC  column  containing 
10%  UCON  50-HB-5100  +2%  KOH  on  80/100  Chromosorb  W-AW. 

NPD  conditions: 

Hydrogen  flow  rate:  3  mL/min 

Air  flow  rate:  50  mL/min 

Detector  temperature:  275  °C 

3.5.2  Chromatogram:  For  an  example  of  a  typical  chromatogram,  see 
Figure  4. 1 1  in  OSHA  Method  52. 

3.5.3  Use  a  suitable  method,  such  as  electronic  integration,  to  mea- 
sure detector  response. 

3.5.4  Use  an  internal  standard  method  to  prepare  the  calibration 
curve  with  several  standard  solutions  of  different  concentrations. 
Prepare  the  calibration  curve  daily.  Program  the  integrator  to  report 
results  in  g/mL. 

3.5.5  Bracket  sample  concentrations  with  standards. 

3.6  Interferences  (Analytical) 

3.6.1  Any  compound  with  the  same  general  retention  time  as  the 
analytes  and  which  also  gives  a  detector  response  is  a  potential  in- 
terference. Possible  interferences  should  be  reported  to  the  laboratory 
with  submitted  samples  by  the  industrial  hygienlst. 

3.6.2  GC  parameters  (temperature,  column,  etc.)  may  be  changed 
to  circumvent  interferences. 

3.6.3  A  useful  means  of  structure  designation  is  GC/MS.  It  is 
recommended  this  procedure  be  used  to  confirm  samples  when- 
ever possible. 

3.6.4  The  coated  adsorbent  usually  contains  a  very  small  amount 
of  residual  formaldehyde  derivative  (Section  4.8). 
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3.7.3  Tin-  acrolein  and/or  formaldehyde  all  concentration  can  be 
expressed  using  the  following  equation: 

mg/m3-(A)(B)/C 

where  A  =  p/ml  from  3.7.2.  B  =  desorption  volume,  and  C  ■  Lof 
.in  sampled 

No  desorption  efficiency  corrections  are  required. 

3.7.4  The  following  equation  ran  be  used  to  convert  results  In  ing/m ' 
to  ppill. 

ppm  =  (mg/m3)(24.45)/MW 

where  mg/m9  =  result  from  3.7.3.  24.45  =  molar  volume  of  an  ideal 
gas  at  760  mm  Hg  and  25  "C,  MW  =  molecular  weight  (30.0). 

4.  Backup  Data 

4. 1  Backup  data  on  detection  limits,  reliable  quantitation  limits, 
sensitivity  and  precision  of  the  analytical  method,  breakthrough, 
desorption  efficiency,  storage,  reproducibility,  and  generation  of  test 
atmospheres  are  available  in  OSHA  Method  52.  developed  by  the  Or- 
ganics  Methods  Evaluation  Branch,  OSHA  Analytical  Laboratory.  Salt 
Lake  City.  Utah. 

4.2  Procedure  to  Coat  XAD-2  Adsorbent  with  2-HMP: 

4.2. 1  Apparatus:  Soxhlet  extraction  apparatus,  rotary  evaporation  ap- 
paratus, vacuum  dessicator.  1-L  vacuum  flask,  1-L  round-bottomed 
evaporative  flask,  1-L  Erlenmeyer  flask,  250-ml  Buchner  funnel  with 
a  coarse  fritted  disc,  etc. 

4.2.2  Reagents: 

4.2.2.1  Methanol,  isooctane.  and  toluene. 

4.2.2.2  2-(Hydroxymethyl)piperidine. 

4.2.2.3  Amberlite  XAD-2  non-ionic  polymeric  adsorbent.  20  to  60  mesh. 
Aldrich  Chemical  XAD-2  was  used  in  this  evaluation. 

4.2.3  Procedure:  Weigh  125  g  of  crude  XAD-2  adsorbent  into  a  1-L 
Erlenmeyer  flask.  Add  about  200  mL  of  water  to  the  flask  and  then 
swirl  the  mixture  to  wash  the  adsorbent.  Discard  any  adsorbent  that 
floats  to  the  top  of  the  water  and  then  filter  the  mixture  using  a  frit- 
ted Buchner  funnel.  Air  dry  the  adsorbent  for  2  minutes.  Transfer  the 
adsorbent  back  to  the  Erlenmeyer  flask  and  then  add  about  200  mL 
of  methanol  to  the  flask.  Swirl  and  then  filter  the  mixture  as  before. 
Transfer  the  washed  adsorbent  back  to  the  Erlenmeyer  flask  and  then 
add  about  200  mL  of  methanol  to  the  flask.  Swirl  and  then  filter  the 
mixture  as  before.  Transfer  the  washed  adsorbent  to  a  1-L  round- 
bottomed  evaporative  flask,  add  13  g  of  2-HMP  and  then  200  mL  of 
methanol,  swirl  the  mixture  and  then  allow  it  to  stand  for  one  hour. 
Remove  the  methanol  at  about  40  °C  and  reduced  pressure  using  a 
rotary  evaporation  apparatus.  Transfer  the  coated  adsorbent  to  a  suit- 
able container  and  store  it  in  a  vacuum  desiccator  at  room  temperature 
overnight.  Transfer  the  coated  adsorbent  to  a  Soxhlet  extractor  and 
then  extract  the  material  with  toluene  for  about  24  hours.  Discard  the 
contaminated  toluene,  add  methanol  in  its  place  and  then  continue 
the  Soxhlet  extraction  for  an  additional  4  hours.  Transfer  the  adsor- 
bent to  a  weighted  1-L  round-bottom  evaporative  flask  and  remove 
the  methanol  using  the  rotary  evaporation  apparatus.  Determine  the 
weight  of  the  adsorbent  and  then  add  an  amount  of  2HMP.  which  is 
10%  by  weight  of  the  adsorbent.  Add  200  mL  of  methanol  and  then 
swirl  the  mixture.  Allow  the  mixture  to  stand  for  one  hour.  Remove 
the  methanol  by  rotary  evaporation.  Transfer  the  coated  adsorbent 
to  a  suitable  container  and  store  it  in  a  vacuum  desiccator  until  all 
traces  of  solvents  are  gone.  Typically,  this  will  take  2-3  days.  The 
coated  adsorbent  should  be  protected  from  contamination.  XAD-2 
adsorbent  treated  in  this  manner  will  probably  not  contain  residual 
acrolein  derivative.  However,  this  adsorbent  will  often  contain  residual 
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with  air  samples  irom  ih.ii  lot  number. 

4.3  A  Procedure  to  Determine  Formaldehyde  by  Acid  Titration:  Stan- 
dardize the  0. 1  N  HCI  solution  using  sodium  carbonate  and  methyl 
orange  Indicator. 

Place  50  mL  of  0. 1  M  sodium  sulfite  and  three  drops  of  thymophthalein 
Indii  atOT  Into  a  250-ml  Erlenmeyer  flask.  Titrate  the  contents  of  the 
flask  to  a  colorless  endpoint  with  0. 1  N  HCI  (usually  one  or  two  drops 
is  sufficient).  Transfer  10  mL  of  the  formaldehyde/methanol  solution 
(prepared  in  3.3.1)  into  the  same  flask  and  titrate  the  mixture  with 
0.1  N  HCI.  again,  to  a  colorless  endpoint.  The  formaldehyde  concen- 
tration of  the  standard  may  be  calculated  by  the  following  equation: 


Formaldehyde,  mg/mL 


acid  titer  x  acid  normality  X  30.0 
mL  of  sample 


This  method  is  based  on  the  quantitative  liberation  of  sodium  hy- 
droxide when  formaldehyde  reacts  with  sodium  sulfite  to  form  the 
formaldehyde-bisulfite  addition  product.  The  volume  of  sample  may  be 
varied  depending  on  the  formaldehyde  content  but  the  solution  to  be 
titrated  must  contain  excess  sodium  sulfite.  Formaldehyde  solutions 
containing  substantial  amounts  of  acid  or  base  must  be  neutralized 
before  analysis. 

APPENDIX  C  TO  §1910.1048— 

MEDICAL  SURVEILLANCE— FORMALDEHYDE 

/.  Health  Hazards 
The  occupational  health  hazards  of  formaldehyde  are  primarily  due  to 
its  toxic  effects  after  inhalation,  after  direct  contact  with  the  skin  or 
eyes  by  formaldehyde  in  liquid  or  vapor  form,  and  after  ingestion. 

//.  Toxicology 

A.  Acute  Effects  of  Exposure 

1 .  Inhalation  (breathing):  Formaldehyde  is  highly  irritating  to  the  up- 
per airways.  The  concentration  of  formaldehyde  that  is  immediately 
dangerous  to  life  and  health  is  100  ppm.  Concentrations  above  50 
ppm  can  cause  severe  pulmonary  reactions  within  minutes.  These 
include  pulmonary  edema,  pneumonia,  and  bronchial  irritaUon  which 
can  result  in  death.  Concentrations  above  5  ppm  readily  cause  lower 
airway  irritation  characterized  by  cough,  chest  tightness  and  wheez- 
ing. There  is  some  controversy  regarding  whether  formaldehyde  gas 
is  a  pulmonary  sensitizer  which  can  cause  occupational  asthma  in 
a  previously  normal  individual.  Formaldehyde  can  produce  symp- 
toms of  bronchial  asthma  in  humans.  The  mechanism  may  be  either 
sensitization  of  the  individual  by  exposure  to  formaldehyde  or  direct 
irritation  by  formaldehyde  in  persons  with  pre-existing  asthma.  Up- 
per airway  irritation  is  the  most  common  respiratory  effect  reported 
by  workers  and  can  occur  over  a  wide  range  of  concentrations,  most 
frequently  above  1  ppm.  However,  airway  irritation  has  occurred  in 
some  workers  with  exposures  to  formaldehyde  as  low  as  0.1  ppm. 
Symptoms  of  upper  airway  irritation  include  dry  or  sore  throat,  itching 
and  burning  sensations  of  the  nose,  and  nasal  congestion.  Tolerance 
to  this  level  of  exposure  may  develop  within  1  -2  hours.  This  tolerance 
can  permit  workers  remaining  in  an  environment  of  gradually  increas- 
ing formaldehyde  concentrations  to  be  unaware  of  their  increasingly 
hazardous  exposure. 

2.  Eye  contact:  Concentrations  of  formaldehyde  between  0.05  ppm 
and  0.5  ppm  produce  a  sensation  of  irritation  in  the  eyes  with  burn- 
ing, itching,  redness,  and  tearing.  Increased  rate  of  blinking  and  eye 
closure  generally  protects  the  eye  from  damage  at  these  low  levels. 
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but  these  protective  mechanisms  may  interfere  with  some  work- 
ers' work  abilities.  Tolerance  can  occur  in  workers  continuously 
exposed  to  concentrations  of  formaldehyde  in  this  range.  Accidental 
splash  injuries  of  human  eyes  to  aqueous  solutions  of  formaldehyde 
(formalin)  have  resulted  in  a  wide  range  of  ocular  injuries  includ- 
ing corneal  opacities  and  blindness.  The  severity  of  the  reactions 
have  been  directly  dependent  on  the  concentration  of  formaldehyde 
in  solution  and  the  amount  of  time  lapsed  before  emergency  and 
medical  intervention. 

3.  Skin  contact  Exposure  to  formaldehyde  solutions  can  cause  irri- 
tation of  the  skin  and  allergic  contact  dermatitis.  These  skin  diseases 
and  disorders  can  occur  at  levels  well  below  those  encountered  by 
many  formaldehyde  workers.  Symptoms  include  erythema,  edema, 
and  vesiculation  or  hives.  Exposure  to  liquid  formalin  or  formaldehyde 
vapor  can  provoke  skin  reactions  in  sensitized  individuals  even  when 
airborne  concentrations  of  formaldehyde  are  well  below  1  ppm. 

4.  Ingestion:  Ingestion  of  as  little  as  30  ml  of  a  37  percent  solution  of 
formaldehyde  (formalin)  can  result  in  death.  Gastrointestinal  toxicity 
after  ingestion  is  most  severe  in  the  stomach  and  results  in  symptoms 
which  can  include  nausea,  vomiting,  and  severe  abdominal  pain. 
Diverse  damage  to  other  organ  systems  including  the  liver,  kidney, 
spleen,  pancreas,  brain,  and  central  nervous  systems  can  occur  from 
the  acute  response  to  ingestion  of  formaldehyde. 

B.  Chronic  Effects  of  Exposure 
Long  term  exposure  to  formaldehyde  has  been  shown  to  be  asso- 
ciated with  an  increased  risk  of  cancer  of  the  nose  and  accessory 
sinuses,  nasopharyngeal  and  oropharyngeal  cancer,  and  lung 
cancer  in  humans.  Animal  experiments  provide  conclusive  evi- 
dence of  a  causal  relationship  between  nasal  cancer  in  rats  and 
formaldehyde  exposure.  Concordant  evidence  of  carcinogenicity 
includes  DNA  binding,  genotoxicity  in  short-term  tests,  and  cy- 
totoxic changes  in  the  cells  of  the  target  organ  suggesting  both 
preneoplastic  changes  and  a  dose-rate  effect.  Formaldehyde  is  a 
complete  carcinogen  and  appears  to  exert  an  effect  on  at  least  two 
stages  of  the  carcinogenic  process. 

///.  Surveillance  considerations 

A.  History 

1 .  Medical  and  occupational  history:  Along  with  its  acute  irritative 
effects,  formaldehyde  can  cause  allergic  sensitization  and  cancer. 
One  of  the  goals  of  the  work  history  should  be  to  elicit  information 
on  any  prior  or  additional  exposure  to  formaldehyde  in  either  the 
occupational  or  the  nonoccupational  setting. 

2.  Respiratory  history:  As  noted  above,  formaldehyde  has  recognized 
properties  as  an  airway  irritant  and  has  been  reported  by  some 
authors  as  a  cause  of  occupational  asthma.  In  addition,  formal- 
dehyde has  been  associated  with  cancer  of  the  entire  respiratory 
system  of  humans.  For  these  reasons,  it  is  appropriate  to  include 
a  comprehensive  review  of  the  respiratory  system  in  the  medical 
history.  Components  of  this  history  might  include  questions  re- 
garding dyspnea  on  exertion,  shortness  of  breath,  chronic  airway 
complaints,  hyperreactive  airway  disease,  rhinitis,  bronchitis,  bron- 
chiolitis, asthma,  emphysema,  respiratory  allergic  reaction,  or  other 
preexisting  pulmonary  disease. 

In  addition,  generalized  airway  hypersensitivity  can  result  from  expo- 
sures to  a  single  sensitizing  agent.  The  examiner  should,  therefore, 
elicit  any  prior  history  of  exposure  to  pulmonary  irritants,  and  any 
short-  or  long-term  effects  of  that  exposure. 

Smoking  is  known  to  decrease  mucociliary  clearance  of  materials 
deposited  during  respiration  in  the  nose  and  upper  airways.  This 
may  increase  a  worker's  exposure  to  inhaled  materials  such  as 
formaldehyde  vapor.  In  addition,  smoking  is  a  potential  confound- 
ing factor  in  the  investigation  of  any  chronic  respiratory  disease, 
including  cancer.  For  these  reasons,  a  complete  smoking  history 
should  be  obtained. 

3.  Skin  Disorders:  Because  of  the  dermal  irritant  and  sensitizing  ef- 
fects of  formaldehyde,  a  history  of  skin  disorders  should  be  obtained. 
Such  a  history  might  include  the  existence  of  skin  irritation,  previ- 
ously documented  skin  sensitivity,  and  other  dermatologic  disorders. 
Previous  exposure  to  formaldehyde  and  other  dermal  sensitizers 
should  be  recorded. 


4.  History  of  atopic  or  allergic  diseases:  Since  formaldehyde  can 
cause  allergic  sensitization  of  the  skin  and  airways,  it  might  be 
useful  to  identify  individuals  with  prior  allergen  sensitization.  A 
history  of  atopic  disease  and  allergies  to  formaldehyde  or  any  other 
substances  should  also  be  obtained.  It  is  not  definitely  known  at 
this  time  whether  atopic  diseases  and  allergies  to  formaldehyde  or 
any  other  substances  should  also  be  obtained.  Also  it  is  not  defi- 
nitely known  at  this  time  whether  atopic  individuals  have  a  greater 
propensity  to  develop  formaldehyde  sensitivity  than  the  general 
population,  but  identification  of  these  individuals  may  be  useful  for 
ongoing  surveillance. 

5.  Use  of  disease  questionnaires:  Comparison  of  the  results  from  pre- 
vious years  with  present  results  provides  the  best  method  for  detecting 
a  general  deterioration  in  health  when  toxic  signs  and  symptoms 
are  measured  subjectively.  In  this  way  recall  bias  does  not  affect  the 
results  of  the  analysis.  Consequently.  OSHA  has  determined  that  the 
findings  of  the  medical  and  work  histories  should  be  kept  in  a  stan- 
dardized form  for  comparison  of  the  year-to-year  results. 

B.  Physical  Examination 

1 .  Mucosa  of  eyes  and  airu'ays:  Because  of  the  irritant  effects  of 
formaldehyde,  the  examining  physician  should  be  alert  to  evidence 
of  this  irritation.  A  speculum  examination  of  the  nasal  mucosa  may 
be  helpful  in  assessing  possible  irritation  and  cytotoxic  changes,  as 
may  be  indirect  inspection  of  the  posterior  pharynx  by  mirror. 

2.  Pulmonary  system:  A  conventional  respiratory  examination, 
including  inspection  of  the  thorax  and  auscultation  and  percus- 
sion of  the  lung  fields  should  be  performed  as  part  of  the  periodic 
medical  examination.  Although  routine  pulmonary  function  testing 
is  only  required  by  the  standard  once  every  year  for  persons  who 
are  exposed  over  the  TWA  concentration  limit,  these  tests  have  an 
obvious  value  in  investigating  possible  respiratory  dysfunction  and 
should  be  used  wherever  deemed  appropriate  by  the  physician.  In 
cases  of  alleged  formaldehyde-induced  airway  disease,  other  pos- 
sible causes  of  pulmonary  dysfunction  (including  exposures  to  other 
substances)  should  be  ruled  out.  A  chest  radiograph  may  be  useful 
in  these  circumstances.  In  cases  of  suspected  airway  hypersensitivity 
or  allergy,  it  may  be  appropriate  to  use  bronchial  challenge  testing 
with  formaldehyde  or  methacholine  to  determine  the  nature  of  the 
disorder.  Such  testing  should  be  performed  by  or  under  the  super- 
vision of  a  physician  experienced  in  the  procedures  involved. 

3.  Skin:  The  physician  should  be  alert  to  evidence  of  dermal  irritation 
of  sensitization,  including  reddening  and  inflammation,  urticaria, 
blistering,  scaling,  formation  of  skin  fissures,  or  other  symptoms. 
Since  the  integrity  of  the  skin  barrier  is  compromised  by  other  der- 
mal diseases,  the  presence  of  such  disease  should  be  noted.  Skin 
sensitivity  testing  carries  with  it  some  risk  of  inducing  sensitivity, 
and  therefore,  skin  testing  for  formaldehyde  sensitivity  should  not  be 
used  as  a  routine  screening  test.  Sensitivity  testing  may  be  indicated 
in  the  investigation  of  a  suspected  existing  sensitivity.  Guidelines 
for  such  testing  have  been  prepared  by  the  North  American  Contact 
Dermatitis  Group. 

C.  Additional  Examinations  or  Tests 

The  physician  may  deem  it  necessary  to  perform  other  medical 
examinations  or  tests  as  indicated.  The  standard  provides  a  mech- 
anism whereby  these  additional  investigations  are  covered  under  the 
standard  for  occupational  exposure  to  formaldehyde. 

D.  Emergencies 
The  examination  of  workers  exposed  in  an  emergency  should  be 
directed  at  the  organ  systems  most  likely  to  be  affected.  Much  of  the 
content  of  the  examination  will  be  similar  to  the  periodic  examination 
unless  the  patient  has  received  a  severe  acute  exposure  requiring 
immediate  attention  to  prevent  serious  consequences.  If  a  severe 
overexposure  requiring  medical  intervention  or  hospitalization  has 
occurred,  the  physician  must  be  alert  to  the  possibility  of  delayed 
symptoms.  Followup  nonroutine  examinations  may  be  necessary  to 
assure  the  patient's  well-being. 

E.  Employer  Obligations 

The  employer  is  required  to  provide  the  physician  with  the  following 
information:  A  copy  of  this  standard  and  appendices  A,  C,  D,  and  E: 
a  description  of  the  affected  employee's  duties  as  they  relate  to  his 
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i.i  i  in  expoaure  concentration  an  estimate  ol  the  employe)  ■  exposure 
Including  duration  (e.0  15  hr/wk,  three  8  Ixnir  ahlfta.  nil!  Ume);ade 
ii. ii  protective  equipment,  Ini  ludlng  pesplra.tora, 
uaed  by  the  employee;  and  the  resulta  ol  any  previous  medh  ->i  deta 
mlnatloni  foi  the  affected  employee  related  to  formaldehyde  expoaure 
in  the  extent  thai  tin-.  Information  is  within  the  employer*!  control. 

F.  Physician's  Obligations 
the  standard  requlrea  the  employe)  to  obtain  a  written  atatement  from 

the  phy-.iri.in  i  in-,  statement  muat  coiii.hu  the  phyatclan'a  opinion 
.is  in  whethei  the  employee  baa  any  medical  condition  which  would 
place  linn  ui  hi-i  .ii  Increased  risk  ol  Impaired  health  from  expoaure 
in  formaldehyde  or  use  of  respirators,  as  appropriate.  The  phvsin.ni 
must  .ilsu  si. ill-  his  opta regarding  any  restrictions  that  should  re- 
placed on  the  employee's  exposure  to  formaldehyde  or  upon  the  use  of 
protective  clothing  Ol  equipment  such  as  respirators.  If  the  employee 
wears  a  resplratoi    is  a  result  of  his  or  her  exposure  to  formaldehyde. 


tin-  phvsii  lan'i  opinion  muat  also  <  antaln  •  >  statement  regarding  the 
suitability  ol  the  employee  in  weai  thi  type  ol  respirstoi  assigned  1 1 
u.iiiv.  the  physii  i. iii  iiiusi  Inform  the  emptoyei  thai  the  employee  has 

i  ui  the  results  ni  tin  medical  exai atlonand  of  any  medli  .ii 

i  (ukIiiiciiis  whii  h  require  further  explanation  "i  treatment    i"his  writ 
leu  opinion  is  urn  in  i  nut. mi  any  Information  on  spet  iti<  Bndii 
diagnoses  unrelated  to  occupational  exposure  to  formaldi 

i  in  pin  pose  in  requiring  the  examining  physic  Ian  in  supply  the  em- 
pl.n  •  i  wlili  ,i  written  opinion  Is  to  provide  the  employer  with  a  medh  al 
1 1. 1  sis  to  assist  the  employer  in  plai  Ing  employees  in  in. ill  v.  in  assuring 
1 1 1. 1 1  their  health  Is  not  being  Impaired  by  formaldehyde,  and  to  assess 
the  employee's  ability  to  us,-  any  required  prole*  Uve  equipment 


APPENDIX  D  TO  §1910.1048— 
NONMANDATORY  MEDICAL  DISEASE 
QUESTIONNAIRE 
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|57  FR  22310.  May  27,  1992;  57  FR  27161.  June  18.  1992;  61 
FR  5508.  Feb.  13.  1996:  63  FR  1292.  Jan.  8,  1998:  63  FR  20099. 
Apr.  23.  1998] 

§1926.1152  Methylene  chloride. 
NOTE:  The  requirements  applicable  to  construction  employment  under 
this  section  are  identical  to  those  set  forth  at  29  CFR  1910. 1052. 

[62  FR  1619.  Jan.  10.  1997) 

[Section  1910.1052  is  printed  below— CCH.l 

§1910.1052  Methylene  Chloride. 

This  occupational  health  standard  establishes  requirements  for  em- 
ployers to  control  occupational  exposure  to  methylene  chloride  (MC). 
Employees  exposed  to  MC  are  at  increased  risk  of  developing  cancer, 
adverse  effects  on  the  heart,  central  nervous  system  and  liver,  and 
skin  or  eye  irritation.  Exposure  may  occur  through  inhalation,  by 
absorption  through  the  skin,  or  through  contact  with  the  skin.  MC 
is  a  solvent  which  is  used  in  many  different  types  of  work  activities. 
such  as  paint  stripping,  polyurethane  foam  manufacturing,  and  clean- 
ing and  degreasing.  Under  the  requirements  of  paragraph  (d)  of  this 
section,  each  covered  employer  must  make  an  initial  determination 
of  each  employee's  exposure  to  MC.  If  the  employer  determines  that 
employees  are  exposed  below  the  action  level,  the  only  other  provisions 
of  this  section  that  apply  are  that  a  record  must  be  made  of  the  deter- 
mination, the  employees  must  receive  information  and  training  under 
paragraph  (1)  of  this  section  and,  where  appropriate,  employees  must 
be  protected  from  contact  with  liquid  MC  under  paragraph  (h)  of  this 
section.  The  provisions  of  the  MC  standard  are  as  follows: 

1 91 0. 1 052(a)  Scope  and  application.  This  section  applies  to  all  oc- 
cupational exposures  to  methylene  chloride  (MC),  Chemical  Abstracts 
Service  Registry  Number  75-09-2,  in  general  industry,  construction 
and  shipyard  employment. 

1910.1052(b)  Definitions.  For  the  purposes  of  this  section,  the  fol- 
lowing definitions  shall  apply: 


Action  level  means  a  concentration  of  airborne  MC  of  12.5  parts 
per  million  (ppm)  calculated  as  an  eight  (8) -hour  time- weighted 
average  (TWA). 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health,  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the 
employer  and  required  by  work  duties  to  be  present  in  regulated 
areas,  or  any  person  entering  such  an  area  as  a  designated  rep- 
resentative of  employees  for  the  purpose  of  exercising  the  right  to 
observe  monitoring  and  measuring  procedures  under  paragraph  (d) 
of  this  section,  or  any  other  person  authorized  by  the  OSH  Act  or 
regulations  issued  under  the  Act. 

Direclormeans  the  Director  of  the  National  Institute  for  Occupational 
Safety  and  Health.  U.S.  Department  of  Health  and  Human  Services, 
or  designee. 

Emergency  means  any  occurrence,  such  as,  but  not  limited  to. 
equipment  failure,  rupture  of  containers,  or  failure  of  control 
equipment,  which  results,  or  is  likely  to  result  in  an  uncontrolled 
release  of  MC.  If  an  incidental  release  of  MC  can  be  controlled  by 
employees  such  as  maintenance  personnel  at  the  time  of  release  and 
in  accordance  with  the  leak/spill  provisions  required  by  paragraph 
(f)  of  this  section,  it  is  not  considered  an  emergency  as  defined  by 
this  standard. 

Employee  exposure  means  exposure  to  airborne  MC  which  occurs  or 
would  occur  if  the  employee  were  not  using  respiratory  protection. 

Methylene  chloride  (MC)  means  an  organic  compound  with  chemical 
formula.  CHjC^.  Its  Chemical  Abstracts  Service  Registry  Number  is 
75-09-2.  Its  molecular  weight  is  84.9  g/mole. 

Physician  or  other  licensed  health  care  professional  is  an  individual 
whose  legally  permitted  scope  of  practice  (i.e.,  license,  registration, 
or  certification)  allows  him  or  her  to  independently  provide  or  be 
delegated  the  responsibility  to  provide  some  or  all  of  the  health  care 
services  required  by  paragraph  (j)  of  this  section. 
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Regulated  area  meant  an  an  >   di  tnarcatcd  by  the  employer,  where 

in  <  mi  in-  in  .in  i  ii  n  in  i  in  M  i  nil  1 1 -.ui  mi    excei 

i  .in  real ably  be  expo  t<  d  to  i  xceed  elthei  the  <s  i rWA 

the  mii 

Symptom  humus  i  entral  ni  rvoua  system  effei  ta  su<  h  aa  headachi  - . 
disorientation,  dlxxiness,  1. 1 1 ii-i I.-  and  decreaaed  attention  span;  skin 

.  ii.  ■  ta  mii  1 1  .is  chapping,  erythema,  i  racked  --kin.  n  skm  buma;  and 
i  .mii. i,  ,  ii,  i  k  sin  h  .is  cheat  pain  01  ahortneaa  "i  breath 

This  section  meana  this  methylene  chloride  standard 
1 91 0.1 052(c)  Permissible  exposure  limits  (PELs)    [t) Eight  how  time 
weighted  average  (TWA)  PEL  Die  employer  shall  ensure  that  no  employee 
is  exposed  to  an  alrbome  i  oncentration  ol  mc  in  excess  ol  twenty  five 
parts  ni  mi  pei  million  parts  of  air  (25  ppmi  .is  an  8  hour  twa. 

1910.1052(c)(2)  Short  term  exposure  limit  (Sir.LI.   Hi,-  employe]  shall 

ensure  that  no  employee  is  exposed  to  an  airborne  concentration  ol 

mc  in  iAi  rss  ni  one  hundred  and  twenty  Bve  pai  ts  ol  MC  per  million 
parts  ot  aii  1 1 25  p pm)  as  determined  ova  a  sampling  period  ol  fifteen 

minutes. 

1910.1052(d)  Exposure  monitoring— (1)  Characterization  of  employee 

exposure,  (i)  Where  MC  is  present  in  I  he  workplace,  the  employer  shall 
determine  each  employee's  exposure  by  either: 

1910.1052(d)(1)(i)(A)  Taking  a  personal  breathing  zone  air  sample  "I 

each  employees  exposure:  or 

1910.1052(d)(1)(i)(B)  Taking  personal  breathing  zone  air  samples  that 
are  representative  of  each  employee's  exposure. 

1910.1 052(d)(  1  )(i i)  Representative  samples.  The  employer  may  consider 
personal  breathing  zone  air  samples  to  be  representative  of  employee 
exposures  when  they  are  taken  as  follows: 

1910.1052(d)(1)(ii)(A)  8-hour  TWA  PEL.  The  employer  has  taken  one  or 
more  personal  breathing  zone  air  samples  for  at  least  one  employee  in 
each  Job  classification  in  a  work  area  during  every  work  shift,  and  the 
employee  sampled  is  expected  to  have  the  highest  MC  exposure. 

1910.1052(d)(1)(ii)(B)  Short-term  exposure  limits.  The  employer  has 
taken  one  or  more  personal  breathing  zone  air  samples  which  indicate 
the  highest  likely  15-minute  exposures  during  such  operations  for  at 
least  one  employee  in  each  job  classification  in  the  work  area  during 
every  work  shift,  and  the  employee  sampled  is  expected  to  have  the 
highest  MC  exposure. 

1910.1052(d)(1)(ii)(C)  Exception.  Personal  breathing  zone  air  samples  taken 
during  one  work  shift  may  be  used  to  represent  employee  exposures  on 
other  work  shifts  where  the  employer  can  document  that  the  tasks  per- 
formed and  conditions  in  the  workplace  are  similar  across  shifts. 


I9i0.i052(d)(i)(iii)  Ai  i  una  i/  ■>/  monitoring  i  hi  employe  shall  • 
that  the  methods  used  to  perfi  monitoring  product  i 

thai  are  accurate  to  ■<  i  onfldeni  t  level  "i  93  i»  n  ent,  and  i" 

1910.1052(d)(1)(ili)(A)  Within  plus  ni   inn  fol   Birbomc 

in mi  mi. i    the  H  hum    IWA  PEL  "i  thl    8T1  I 

1910.1052(d)(1)(ili)(B)  Within  plus  ni  minus    ',',  ,„  ,,  ,  ,,l  fa  BtTbomC 

■  mii  entrauona  ol  Ml   at  or  above  the  •"  oon  level  bul  ai  nr  below  the 

h  houi  iwa  PEL 

1910.1052(d)(2)  Initial  determination  Each  employer  whose  employees 
posed  to  MC  shall  perform  Initial  exposure  monitoring  to  detei 
mine  en  ii  affected  employee's  exposure,  exi  epl  under  the  inllnwing 
conditions: 

I9l0.i052(d)(2)(l)  Where  objective  data  demonstrate  that  MC  cannot 
be  released  In  tlie  workplace  In  airborne  i  oni  entratlona  at  or  above 
the  action  level  oi  above  the  STEL.  The  objective  data  shall  represent 
the  highest  MC  exposures  likely  to  occur  under  reasonably  foresee- 

abl iiiniiis  iii  processing,  use.  or  handling  The  employer  shall 

document  the  objective  data  exemption  as  specified  In  paragraph  |m) 

iii  tins  section; 

1910. 1052(d)(2)(h)  Where  the  employer  has  performed  exposure 
monitoring  within  12  months  prior  to  April  10.  1997  and  that  ex- 
posure monitoring  meets  all  other  requirements  of  this  section,  and 
was  conducted  under  conditions  substantially  equivalent  to  existing 
conditions;  or 

1910.1052(d)(2)(iii)  Where  employees  are  exposed  to  MC  on  fewer  than 
30  days  per  year  (e.g..  on  a  construction  site),  and  the  employer  has 
measurements  by  direct -reading  instruments  which  give  immediate  re- 
sults (such  as  a  detector  tube)  and  which  provide  sufficient  information 
regarding  employee  exposures  to  determine  what  control  measures 
are  necessary  to  reduce  exposures  to  acceptable  levels. 

1910.1052(d)(3)  Periodic  monitoring.  Where  the  initial  determination 
shows  employee  exposures  at  or  above  the  action  level  or  above  the 
STEL.  the  employer  shall  establish  an  exposure  monitoring  program 
for  periodic  monitoring  of  employee  exposure  to  MC  in  accordance 
with  Table  1 : 

[Note  to  paragraph  (d)(3):  The  employer  may  decrease  the  frequency 
of  8-hour  TWA  exposure  monitoring  to  every  six  months  when  at  least 
two  consecutive  measurements  taken  at  least  seven  days  apart  show 
exposures  to  be  at  or  below  the  8-hour  TWA  PEL.  The  employer  may 
discontinue  the  periodic  8-hour  TWA  monitoring  for  employees  where 
at  least  two  consecutive  measurements  taken  at  least  seven  days  apart 
are  below  the  action  level.  The  employer  may  discontinue  the  periodic 
STEL  monitoring  for  employees  where  at  least  two  consecutive  mea- 
surements taken  at  least  7  days  apart  are  at  or  below  the  STEL.) 


TABLE  1— INITIAL  DETERMINATION  EXPOSURE  SCENARIOS 
AND  THEIR  ASSOCIATED  MONITORING  FREQUENCIES 


Exposure  scenario 


Required  monitoring  activity 


Below  the  action  level  and  at  or  below  the  STEL No  8-hour  TWA  or  STEL  monitoring  required. 

Below  the  action  level  and  above  the  STEL No  8-hour  TWA  monitoring  required:  monitor  STEL  exposures  even.'  three  months. 

At  or  above  the  action  level,  at  or  below  the  TWA 

and  at  or  below  the  STEL Monitor  8-hour  TWA  exposures  every  six  months. 

At  or  above  the  action  level,  at  or  below  the  TWA.  Monitor  8-hour  TWA  exposures  every  six  months  and  monitor  STEL  exposures 

and  above  the  STEL every  three  months. 

Above  the  TWA  and  at  or  below  the  STEL Monitor  8-hour  TWA  exposures  every  three  months.  In  addition,  without  regard  to  the  last  sentence 

of  the  note  to  paragraph  (d|(3).  the  following  employers  must  monitor  STEL  exposures  every  three 
months  until  either  the  date  by  which  they  must  achieve  the  8-hour  TWA  PEL  under  paragraph 
(n)  of  this  section  or  the  date  by  which  they  in  fact  achieve  the  8-hour  TWA  PEL.  whichever  comes 
first:  employers  engaged  in  polyurethane  foam  manufacturing:  foam  fabrication;  furniture  refinish- 
ing:  general  aviation  aircraft  stripping;  product  formulation:  use  of  MC-based  adhesives  for  boat 
building  and  repair,  recreational  vehicle  manufacture,  van  conversion,  or  upholstery:  and  use  of 
MC  in  construction  work  for  restoration  and  preservation  of  buildings,  painting  and  paint  removal, 
cabinet  making,  or  floor  refinishing  and  resurfacing. 

Above  the  TWA  and  above  the  STEL Monitor  8-hour  TWA  exposures  and  STEL  exposures  even'  three  months. 
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1910.1052(d)(4)  Additional  monitoring,  (i)  The  employer  shall  per- 
form exposure  monitoring  when  a  change  in  workplace  conditions 
indicates  that  employee  exposure  may  have  increased.  Examples  of 
situations  that  may  require  additional  monitoring  include  changes 
in  production,  process,  control  equipment,  or  work  practices,  or  a 
leak,  rupture,  or  other  breakdown. 

1910.1052(d)(4)(ii)  Where  exposure  monitoring  is  performed  due  to  a 
spill,  leak,  rupture  or  equipment  breakdown,  the  employer  shall  clean- 
up the  MC  and  perform  the  appropriate  repairs  before  monitoring. 

1910.1052(d)(5)  Employee  notification  of  monitoring  results,  (i)  The 
employer  shall,  within  15  working  days  after  the  receipt  of  the  re- 
sults of  any  monitoring  performed  under  this  section,  notify  each 
affected  employee  of  these  results  in  writing,  either  individually  or 
by  posting  of  results  in  an  appropriate  location  that  is  accessible  to 
affected  employees. 

1910.1052(d)(5)(ii)  Whenever  monitoring  results  indicate  that  em- 
ployee exposure  is  above  the  8-hour  TWA  PEL  or  the  STEL.  the  em- 
ployer shall  describe  in  the  written  notification  the  corrective  action 
being  taken  to  reduce  employee  exposure  to  or  below  the  8-hour  TWA 
PEL  or  STEL  and  the  schedule  for  completion  of  this  action. 

1 91 0. 1 052(d)(6)  Observation  of  monitoring — (i)  Employee  observation. 
The  employer  shall  provide  affected  employees  or  their  designated 
representatives  an  opportunity  to  observe  any  monitoring  of  employee 
exposure  to  MC  conducted  in  accordance  with  this  section. 

1 91 0.1 052(d)(6)(ii)  Observation  procedures.  When  observation  of  the 
monitoring  of  employee  exposure  to  MC  requires  entry  into  an  area 
where  the  use  of  protective  clothing  or  equipment  is  required,  the  em- 
ployer shall  provide,  at  no  cost  to  the  observer(s).  and  the  observer(s) 
shall  be  required  to  use  such  clothing  and  equipment  and  shall 
comply  with  all  other  applicable  safety  and  health  procedures. 

1910.1052(e)  Regulated  areas.  (1)  The  employer  shall  establish  a 
regulated  area  wherever  an  employee's  exposure  to  airborne  con- 
centrations of  MC  exceeds  or  can  reasonably  be  expected  to  exceed 
either  the  8-hour  TWA  PEL  or  the  STEL. 

1910.1052(e)(2)  The  employer  shall  limit  access  to  regulated  areas 
to  authorized  persons. 

1910.1052(e)(3)  The  employer  shall  supply  a  respirator,  selected  in 
accordance  with  paragraph  (h)(3)  of  this  section,  to  each  person  who 
enters  a  regulated  area  and  shall  require  each  affected  employee  to 
use  that  respirator  whenever  MC  exposures  are  likely  to  exceed  the 
8-hour  TWA  PEL  or  STEL. 

(Note  to  paragraph  (e)(3):  An  employer  who  has  implemented  all 
feasible  engineering,  work  practice  and  administrative  controls  (as 
required  in  paragraph  (f)  of  this  section),  and  who  has  established  a 
regulated  area  (as  required  by  paragraph  (e)(  1)  of  this  section)  where 
MC  exposure  can  be  reliably  predicted  to  exceed  the  8-hour  TWA 
PEL  or  the  STEL  only  on  certain  days  (for  example,  because  of  work 
or  process  schedule)  would  need  to  have  affected  employees  use 
respirators  in  that  regulated  area  only  on  those  days.) 

1910.1052(e)(4)  The  employer  shall  ensure  that,  within  a  regulated 
area,  employees  do  not  engage  in  non-work  activities  which  may 
increase  dermal  or  oral  MC  exposure. 

1910.1052(e)(5)  The  employer  shall  ensure  that  while  employees 
are  wearing  respirators,  they  do  not  engage  in  activities  (such  as 
taking  medication  or  chewing  gum  or  tobacco)  which  interfere  with 
respirator  seal  or  performance. 

1910.1052(e)(6)  The  employer  shall  demarcate  regulated  areas  from 
the  rest  of  the  workplace  in  any  manner  that  adequately  establishes 
and  alerts  employees  to  the  boundaries  of  the  area  and  minimizes 
the  number  of  authorized  employees  exposed  to  MC  within  the  reg- 
ulated area. 


1910.1052(e)(7)  An  employer  at  a  multi-employer  worksite  who 
establishes  a  regulated  area  shall  communicate  the  access  restric- 
tions and  locations  of  these  areas  to  all  other  employers  with  work 
operations  at  that  worksite. 

1910.1052(f)  Methods  of  compliance — (1)  Engineering  and  work 
practice  controls.  The  employer  shall  institute  and  maintain  the 
effectiveness  of  engineering  controls  and  work  practices  to  reduce 
employee  exposure  to  or  below  the  PELs  except  to  the  extent  that 
the  employer  can  demonstrate  that  such  controls  are  not  feasible. 
Wherever  the  feasible  engineering  controls  and  work  practices  which 
can  be  instituted  are  not  sufficient  to  reduce  employee  exposure  to  or 
below  the  8-TWA  PEL  or  STEL.  the  employer  shall  use  them  to  reduce 
employee  exposure  to  the  lowest  levels  achievable  by  these  controls 
and  shall  supplement  them  by  the  use  of  respiratory  protection  that 
complies  with  the  requirements  of  paragraph  (g)  of  this  section. 

1910.1052(f)(2)  Prohibition  of  rotation.  The  employer  shall  not  im- 
plement a  schedule  of  employee  rotation  as  a  means  of  compliance 
with  the  PELs. 

1910.1052(f)(3)  Leak  and  spill  detection,  (i)  The  employer  shall  im- 
plement procedures  to  detect  leaks  of  MC  in  the  workplace.  In  work 
areas  where  spills  may  occur,  the  employer  shall  make  provisions 
to  contain  any  spills  and  to  safely  dispose  of  any  MC-contaminated 
waste  materials. 

1 91 0. 1 052(f)(3)(ii)  The  employer  shall  ensure  that  all  incidental  leaks 
are  repaired  and  that  incidental  spills  are  cleaned  promptly  by  em- 
ployees who  use  the  appropriate  personal  protective  equipment  and 
are  trained  in  proper  methods  of  cleanup. 

[Note  to  paragraph  (f)(3)(H):  See  Appendix  A  of  this  section  for 
examples  of  procedures  that  satisfy  this  requirement.  Employers 
covered  by  this  standard  may  also  be  subject  to  the  hazardous 
waste  and  emergency  response  provisions  contained  in  29  CFR 
1910.120(q).l 

1910.1052(g)  Respiratory  protection — (1)  General.  For  employees 
who  use  respirators  required  by  this  section,  the  employer  must 
provide  respirators  that  comply  with  the  requirements  of  this  para- 
graph. Respirators  must  be  used  during: 

1910.1052(g)(1)(i)  Periods  when  an  employee's  exposure  to  MC  ex- 
ceeds the  8-hour  TWA  PEL.  or  STEL  (for  example,  when  an  employee 
is  using  MC  in  a  regulated  area). 

1910.1052(g)(1)(ii)  Periods  necessary  to  install  or  implement  feasible 
engineering  and  work-practice  controls. 

1910.1052(g)(1)(iii)  A  few  work  operations,  such  as  some  main- 
tenance operations  and  repair  activities,  for  which  the  employer 
demonstrates  that  engineering  and  work-practice  controls  are 
infeasible. 

1910.1052(g)(1)(iv)  Work  operations  for  which  feasible  engineering 
and  work-practice  controls  are  not  sufficient  to  reduce  employee 
exposures  to  or  below  the  PELs. 

1910.1052(g)(1)(v)  Emergencies. 

1910.1052(g)(2)  Respirator  program,  (i)  The  employer  must  im- 
plement a  respiratory  protection  program  in  accordance  with  29 
CFR  1910.134  (b)  through  (m)  (except  (d)(l)(iii)  and  (d)(3)(iii)(B) 
(l)and(2)). 

1 91 0. 1 052(g)(2)(H)  Employers  who  provide  employees  with  gas  masks 
with  organic-vapor  canisters  for  the  purpose  of  emergency  escape 
must  replace  the  canisters  after  any  emergency  use  and  before  the 
gas  masks  are  returned  to  service. 

1910.1052(g)(3)  Respirator  selection.  The  employer  must  select 
appropriate  atmosphere-supplying  respirators  from  Table  2  of 
this  section. 
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Subpart  Z — Toxic  and  Hazardous  Substances 


TABLE  2— MINIMUM  REQUIREMENTS  FOR  RESPIRATORY  PROTECTION 
FOR  AIRBORNE  METHYLENE  CHLORIDE 


Methylene  chloride  airborne 
concentration  (pom)  or  condition  of  use 


Minimum  respirator  required  ' 


i  p  i.i  835  ppn  (1)    Continuous  How  supplied  . « 1 1  respirator,  IukmI  oi  fielmel 

m(50x8  rWAPEL)  in    Full  face] supplied   rpirator  operated  In  negative  pressun  (demand)  mode 

(2)    lull  i. ci  eple  •  sell  i  ontalned  breathing  apparatus  (SCBAJ  operated  In  negative 
preaaure  (demand)  mode 

Pp  in  :.i mi i  |.|.in  iimiii.n  |-\va  i'Ki.1 ID    Continuous  Dow  supplied  all  respirator,  full  Faceplece 

(2)  Pressure  demand  supplied  all  respirator,  Full  faceplece 

(3)  Positive  pi  SI  BA 

I    n  known  I  I  II  II  II  111.  1 1  lull,  hi    .ilw  m    5000  |i|im 

(Oreater  than  200x8  rWAPEU  in    Positive  pressure  full  faceplece  SCBA 

12)    Full  faceplece  pressure  demand  supplled-alr  resplratoi  with  an  auxiliary 
sell  contained  .iir  supply. 

i-'ii  r  fighting Positive  pressure  full  faceplece  SCBA. 

Emergency  escape     (l)   Any  continuous  Dow  or  pressure  demand  SCBA. 

(2)   Gas  mask  with  organic  vapor  canlatei 

'  Respirators  assigned  lor  higher  airborne  concentrations  may  be  used  at  lower  concentrations. 


1910.1052(g)(4)  Medical  evaluation.  Before  having  an  employee  use  a 
supplied  aii  respirator  In  the  negative  pressure  mode,  or  a  gas  mask  with 
an  organic-vapor  canister  lor  emergency  escape,  the  employer  must: 

1910.1052(g)(4)(i)  Have  a  physician  or  other  licensed  health-care  pro- 
fessional (PLHCP)  evaluate  the  employee's  ability  to  use  such  respi- 
ratory protection. 

1910.1052(g)(4)(ii)  Ensure  that  the  PLHCP  provides  their  findings  in  a 
written  opinion  to  the  employee  and  the  employer. 

1910.1052(h)  Protective  Work  Clothing  and  Equipment.  (1)  Where 
needed  to  prevent  MC-induced  skin  or  eye  irritation,  the  employer  shall 
provide  clean  protective  clothing  and  equipment  which  is  resistant  to 
MC.  at  no  cost  to  the  employee,  and  shall  ensure  that  each  affected 
employee  uses  it.  Eye  and  face  protection  shall  meet  the  requirements 
of29CFR  1910.133  or  29  CFR  1915.153.  as  applicable. 

1910.1052(h)(2)  The  employer  shall  clean,  launder,  repair  and  replace 
all  protective  clothing  and  equipment  required  by  this  paragraph  as 
needed  to  maintain  their  effectiveness. 

191 0.1 052(h)(3)  The  employer  shall  be  responsible  for  the  safe  disposal 
of  such  clothing  and  equipment. 

[Note  to  paragraph  (h)(4):  See  Appendix  A  for  examples  of  disposal 
procedures  that  will  satisfy  this  requirement.] 

1910.1052(1)  Hygiene  facilities.  (1)  If  it  is  reasonably  foreseeable 
that  employees'  skin  may  contact  solutions  containing  0. 1  percent  or 
greater  MC  (for  example,  through  splashes,  spills  or  improper  work 
practices),  the  employer  shall  provide  conveniently  located  washing 
facilities  capable  of  removing  the  MC.  and  shall  ensure  that  affected 
employees  use  these  facilities  as  needed. 

1910.1052(i)(2)  If  it  is  reasonably  foreseeable  that  an  employee's  eyes 
may  contact  solutions  containing  0. 1  percent  or  greater  MC  (for  example 
through  splashes,  spills  or  improper  work  practices),  the  employer  shall 
provide  appropriate  eyewash  facilities  within  the  immediate  work  area 
for  emergency  use.  and  shall  ensure  that  affected  employees  use  those 
facilities  when  necessary. 

1910.1052(j)  Medical  surveillance — (1)  Affected  employees.  The  em- 
ployer shall  make  medical  surveillance  available  for  employees  who  are 
or  may  be  exposed  to  MC  as  follows: 

1910.1052(j)(1)(i)  At  or  above  the  action  level  on  30  or  more  days  per 
year,  or  above  the  8-  hour  TWA  PEL  or  the  STEL  on  10  or  more  days 
per  year; 

1910.1052(j)(1)(ii)  Above  the  8-TWA  PEL  or  STEL  for  any  time  period 
where  an  employee  has  been  identified  by  a  physician  or  other  licensed 
health  care  professional  as  being  at  risk  from  cardiac  disease  or  from 
some  other  serious  MC-related  health  condition  and  such  employee 
requests  inclusion  in  the  medical  surveillance  program: 


1910.1052(j)(1)(iii)  During  an  emergency. 

1910.1052(j)(2)  Costs.  The  employer  shall  provide  all  required  medical 
surveillance  at  no  cost  to  affected  employees,  without  loss  of  pay  and 
at  a  reasonable  time  and  place. 

1910.1052(j)(3)  Medical  personnel.  The  employer  shall  ensure  that 
all  medical  surveillance  procedures  are  performed  by  a  physician  or 
other  licensed  health  care  professional,  as  defined  in  paragraph  (b) 
of  this  section. 

1910.1052(j)(4)  Frequency  of  medical  surveillance.  The  employer 
shall  make  medical  surveillance  available  to  each  affected  employee 
as  follows: 

1910.1052(j)(4)(i)  Initial  surveillance.  The  employer  shall  provide  ini- 
tial medical  surveillance  under  the  schedule  provided  by  paragraph 
(n)(2)(iii)  of  this  section,  or  before  the  time  of  initial  assignment  of 
the  employee,  whichever  is  later.  The  employer  need  not  provide  the 
initial  surveillance  if  medical  records  show  that  an  affected  employee 
has  been  provided  with  medical  surveillance  that  complies  with  this 
section  within  12  months  before  April  10.  1997. 

1910.1052(j)(4)(ii)  Periodic  medical  surveillance.  The  employer  shall 
update  the  medical  and  work  history  for  each  affected  employee  an- 
nually. The  employer  shall  provide  periodic  physical  examinations, 
including  appropriate  laboratory  surveillance,  as  follows: 

1910.1052(j)(4)(ii)(A)  For  employees  45  years  of  age  or  older,  within 
12  months  of  the  initial  surveillance  or  any  subsequent  medical 
surveillance:  and 

1910.1052(j)(4)(ii)(B)  For  employees  younger  than  45  years  of  age. 
within  36  months  of  the  initial  surveillance  or  any  subsequent 
medical  surveillance. 

1 91 0.1 052(j)(4)(iii)  Termination  of  employment  or  reassignment  When 
an  employee  leaves  the  employer's  workplace,  or  is  reassigned  to  an 
area  where  exposure  to  MC  is  consistently  at  or  below  the  action  level 
and  STEL,  medical  surveillance  shall  be  made  available  if  six  months 
or  more  have  elapsed  since  the  last  medical  surveillance. 

1910.1052(j)(4)(iv)  Additional  suruetllance.  The  employer  shall  pro- 
vide additional  medical  surveillance  at  frequencies  other  than  those 
listed  above  when  recommended  in  the  written  medical  opinion.  (For 
example,  the  physician  or  other  licensed  health  care  professional  may 
determine  an  examination  is  warranted  in  less  than  36  months  for 
employees  younger  than  45  years  of  age  based  upon  evaluation  of  the 
results  of  the  annual  medical  and  work  history.) 

1910.1052(j)(5)  Content  of  medical  surveillance — (i)  Medical  and  work 
history.  The  comprehensive  medical  and  work  history  shall  emphasize 
neurological  symptoms,  skin  conditions,  history  of  hematologic  or 
liver  disease,  signs  or  symptoms  suggestive  of  heart  disease  (angina, 
coronary  artery  disease),  risk  factors  for  cardiac  disease.  MC  expo- 
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sures.  and  work  practices  and  personal  protective  equipment  used 
during  such  exposures. 

[Note  to  paragraph  (j)(5)(i):  See  Appendix  B  of  this  section  for  an 
example  of  a  medical  and  work  history  format  that  would  satisfy 
this  requirement.] 

19l0.1052(j)(5)(ii)  Physical  examination.  Where  physical  exami- 
nations are  provided  as  required  above,  the  physician  or  other 
licensed  health  care  professional  shall  accord  particular  attention 
to  the  lungs,  cardiovascular  system  (including  blood  pressure  and 
pulse),  liver,  nervous  system,  and  skin.  The  physician  or  other 
licensed  health  care  professional  shall  determine  the  extent  and 
nature  of  the  physical  examination  based  on  the  health  status  of  the 
employee  and  analysis  of  the  medical  and  work  history. 

1910.1052(j)(5)(iii)  Laboratory  surveillance.  The  physician  or  other 
licensed  health  care  professional  shall  determine  the  extent  of  any 
required  laboratory  surveillance  based  on  the  employee's  observed 
health  status  and  the  medical  and  work  history. 

[Note  to  paragraph  (j)(5)(iii):  See  Appendix  B  of  this  section  for  infor- 
mation regarding  medical  tests.  Laboratory  surveillance  may  include 
before-  and  after-shift  carboxyhemoglobin  determinations,  resting 
ECG.  hematocrit,  liver  function  tests  and  cholesterol  levels.) 

1910.1052(j)(5)(iv)  Other  information  or  reports.  The  medical  surveil- 
lance shall  also  include  any  other  information  or  reports  the  physician 
or  other  licensed  health  care  professional  determines  are  necessary  to 
assess  the  employee's  health  in  relation  to  MC  exposure. 

1910.1052(j)(6)  Content  of  emergency  medical  surveillance.  The  em- 
ployer shall  ensure  that  medical  surveillance  made  available  when 
an  employee  has  been  exposed  to  MC  in  emergency  situations  in- 
cludes, at  a  minimum: 

1910.1052(j)(6)(i)  Appropriate  emergency  treatment  and  decon- 
tamination of  the  exposed  employee; 

1910.1052Q)(6)(ii)  Comprehensive  physical  examination  with  special 
emphasis  on  the  nervous  system,  cardiovascular  system,  lungs,  liver 
and  skin,  including  blood  pressure  and  pulse: 

1 91 0.1 052(j)(6)(iii)  Updated  medical  and  work  history,  as  appropriate 
for  the  medical  condition  of  the  employee:  and 
1910.1052(j)(6)(iv)  Laboratory  surveillance,  as  indicated  by  the 
employee's  health  status. 

[Note  to  paragraph  (J)(6)(iv):  See  Appendix  B  for  examples  of  tests 
which  may  be  appropriate.) 

1910.1052(j)(7)  Additional  examinations  and  referrals.  Where  the 
physician  or  other  licensed  health  care  professional  determines  it  is 
necessary,  the  scope  of  the  medical  examination  shall  be  expanded 
and  the  appropriate  additional  medical  surveillance,  such  as  referrals 
for  consultation  or  examination,  shall  be  provided. 
1910.1052(j)(8)  Information  provided  to  the  physician  or  other  licensed 
health  care  professional  The  employer  shall  provide  the  following 
information  to  a  physician  or  other  licensed  health  care  professional 
who  is  involved  in  the  diagnosis  of  MC-induced  health  effects: 

1910.1052(j)(8)(i)  A  copy  of  this  section  including  its  applicable 
appendices; 

1910.1052(j)(8)(ii)  A  description  of  the  affected  employee's  past, 
current  and  anticipated  future  duties  as  they  relate  to  the  em- 
ployee's MC  exposure; 

1910.1 052(j)(8)(ii i)  The  employee's  former  or  current  exposure  levels 
or.  for  employees  not  yet  occupationally  exposed  to  MC.  the  employ- 
ee's anticipated  exposure  levels  and  the  frequency  and  exposure 
levels  anticipated  to  be  associated  with  emergencies; 

1910.1052(j)(8)(iv)  A  description  of  any  personal  protective  equip- 
ment, such  as  respirators,  used  or  to  be  used;  and 

1910.1052(j)(8)(v)  Information  from  previous  employment-related 
medical  surveillance  of  the  affected  employee  which  is  not  otherwise 
available  to  the  physician  or  other  licensed  health  care  professional. 

1910.1 052(j)(9)  Written  medical  opinions,  (i)  For  each  physical  exami- 
nation required  by  this  section,  the  employer  shall  ensure  that  the 
physician  or  other  licensed  health  care  professional  provides  to  the 
employer  and  to  the  affected  employee  a  written  opinion  regarding 


the  results  of  that  examination  within  15  days  of  completion  of  the 
evaluation  of  medical  and  laboratory  findings,  but  not  more  than 
30  days  after  the  examination.  The  written  medical  opinion  shall  be 
limited  to  the  following  information: 

1910.1052(j)(9)(i)(A)  The  physician  or  other  licensed  health  care 
professional's  opinion  concerning  whether  exposure  to  MC  may 
contribute  to  or  aggravate  the  employee's  existing  cardiac,  hepatic, 
neurological  (including  stroke)  or  dermal  disease  or  whether  the 
employee  has  any  other  medical  condition(s)  that  would  place  the 
employee's  health  at  increased  risk  of  material  impairment  from 
exposure  to  MC. 

1910.1052(j)(9)(i)(B)  Any  recommended  limitations  upon  the  em- 
ployee's exposure  to  MC.  including  removal  from  MC  exposure,  or 
upon  the  employee's  use  of  respirators,  protective  clothing,  or  other 
protective  equipment. 

1 91 0.1052(j)(9)(i)(C)  A  statement  that  the  employee  has  been  informed 
by  the  physician  or  other  licensed  health  care  professional  that  MC  is  a 
potential  occupational  carcinogen,  of  risk  factors  for  heart  disease,  and 
the  potential  for  exacerbation  of  underlying  heart  disease  by  exposure 
to  MC  through  its  metabolism  to  carbon  monoxide:  and 

1910.1 052(j)(9)(i)(D)  A  statement  that  the  employee  has  been  informed 
by  the  physician  or  other  licensed  health  care  professional  of  the  re- 
sults of  the  medical  examination  and  any  medical  conditions  resulting 
from  MC  exposure  which  require  further  explanation  or  treatment. 

1910.1 052(j)(9)(ii)  The  employer  shall  instruct  the  physician  or  other 
licensed  health  care  professional  not  to  reveal  to  the  employer,  orally 
or  in  the  written  opinion,  any  specific  records,  findings,  and  diag- 
noses that  have  no  bearing  on  occupational  exposure  to  MC. 

[Note  to  paragraph  (j)(9)(ii):  The  written  medical  opinion  may  also 
include  information  and  opinions  generated  to  comply  with  other 
OSHA  health  standards.) 

1910.1052(j)(10)  Medical  presumption  For  purposes  of  this  para- 
graph (j)  of  this  section,  the  physician  or  other  licensed  health  care 
professional  shall  presume,  unless  medical  evidence  indicates  to 
the  contrary,  that  a  medical  condition  is  unlikely  to  require  medical 
removal  from  MC  exposure  if  the  employee  is  not  exposed  to  MC  above 
the  8-hour  TWA  PEL.  If  the  physician  or  other  licensed  health  care 
professional  recommends  removal  for  an  employee  exposed  below 
the  8-hour  TWA  PEL.  the  physician  or  other  licensed  health  care 
professional  shall  cite  specific  medical  evidence,  sufficient  to  rebut 
the  presumption  that  exposure  below  the  8-hour  TWA  PEL  is  unlikely 
to  require  removal,  to  support  the  recommendation.  If  such  evidence 
is  cited  by  the  physician  or  other  licensed  health  care  professional, 
the  employer  must  remove  the  employee.  If  such  evidence  is  not 
cited  by  the  physician  or  other  licensed  health  care  professional, 
the  employer  is  not  required  to  remove  the  employee. 

1910.1052(j)(11)  Medical  Removal  Protection  (MRP),  (i)  Temporary 
medical  removal  and  return  of  an  employee. 

1910.1052(j)(1 1)(i)(A)  Except  as  provided  in  paragraph  (j)U0)  of  this 
section,  when  a  medical  determination  recommends  removal  because 
the  employee's  exposure  to  MC  may  contribute  to  or  aggravate  the 
employee's  existing  cardiac,  hepatic,  neurological  (including  stroke), 
or  skin  disease,  the  employer  must  provide  medical  removal  pro- 
tection benefits  to  the  employee  and  either: 

1910.1052(j)(1 1){\){A)(1)  Transfer  the  employee  to  comparable  work 
where  methylene  chloride  exposure  is  below  the  action  level:  or 

1910.1052(j)(11)(i)(A)f2;  Remove  the  employee  from  MC  exposure. 

1 91 0.1 052(j)(1 1  )(i)(B)  If  comparable  work  is  not  available  and  the  em- 
ployer is  able  to  demonstrate  that  removal  and  the  costs  of  extending 
MRP  benefits  to  an  additional  employee,  considering  feasibility  in  re- 
lation to  the  size  of  the  employer's  business  and  the  other  requirements 
of  this  standard,  make  further  reliance  on  MRP  an  inappropriate  rem- 
edy, the  employer  may  retain  the  additional  employee  in  the  existing 
job  until  transfer  or  removal  becomes  appropriate,  provided: 

1910.1052(j)(11)(i)(BK?,J  The  employer  ensures  that  the  employee 
receives  additional  medical  surveillance,  including  a  physical  exami- 
nation at  least  every  60  days  until  transfer  or  removal  occurs:  and 

1 91 0. 1 052(j)(1 1  )(i)(B)(2;  The  employer  or  PLHCP  informs  the  employee 
of  the  risk  to  the  employee's  health  from  continued  MC  exposure. 
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ioio.i092(j)(ii)(i)(C)  iih  employe)  shall  malntaJ ifled  arry  |ob 

related  proti  i  Uve  meaauret  u  UmltatJona,  other  than  n-ninv.ii 

i  medical  detennlnal recommenda  them  to  be  nei  cssary. 

i9io.io52(j)(ii)("i  End  ni  Mi<r  beneflta  and  return  ol  the  employee 
in  formei  |ob  itatua 

i9io.lOS2(j)(H)(ii)(A)  The  employe)  nuryceaae  providing  MRPbeneftta 
.ii  the  earliest  ol  the  following; 

1810.105201(1 1)(H)(A)(»J  Six  monlhs; 

1910.10520)0 1)(ii)(AK2;  Return  oi  the  employee  to  the  employee's  for- 

mei  |uii  atatua  following  recelpl  ol  a  medical  determination  concluding 
that  the  employee's  exposure  to  MC  no  longa  win  aggravate  any  cardial 

hepatic,  neurological  (IihIikIIhU  stroke),  or  dermal  dlaea 
191O.1O520)(11)(ii)(A)(3;  Rerelpt  of  a  medical  determination  concluding 
lluil  tlit-  employee  can  never  relurn  to  MC  exposure. 

1910.1052(J)(11)(ii)(B)  For  the  purposes  of  this  paragraph  (J),  the 
11  quIii  inenl  thai  an  employer  return  an  employee  to  the  employee's 

former  job  atatua  is  not  Intended  to  expand  upon  or  restrict  any  rights 

.111  employee  has  or  would  have  had.  absent  temporary  medical  in 

to  a  Specific  |obclaaalflcatlor)  or  position  under  the  terms  of  a  collective 

bargaining  agreement 

1910.1052(j)(12)  Medical  removal  protection  benefits,  (i)  For  purposes  of 

this  paragraph  (j),  the  term  medical  removal  protection  benefits  means 

that,  for  each  removal,  an  employer  must  maintain  for  up  to  six  months 

the  earnings,  seniority,  and  other  employment  rights  and  benefits  of 

the  employee  as  though  the  employee  had  not  been  removed  from  MC 

exposure  or  transferred  to  a  comparable  job. 

1910.1052(j)(12)(ii)  During  the  period  of  time  that  an  employee  is  re- 
moved from  exposure  to  MC,  the  employer  may  condition  the  provision 
of  medical  removal  protection  benefits  upon  the  employee's  partici- 
pation In  follow-up  medical  surveillance  made  available  pursuant  to 
this  section. 

1910.1052(j)(12)(iii)  If  a  removed  employee  files  a  workers'  compen- 
sation claim  for  a  MC-related  disability,  the  employer  shall  continue 
the  MRP  benefits  required  by  this  paragraph  until  either  the  claim 
is  resolved  or  the  6-month  period  for  payment  f  MRP  benefits  has 
passed,  whichever  occurs  first.  To  the  extent  the  employee  is  en- 
titled to  indemnity  payments  for  earnings  lost  during  the  period 
of  removal,  the  employer's  obligation  to  provide  medical  removal 
protection  benefits  to  the  employee  shall  be  reduced  by  the  amount 
of  such  Indemnity  payments. 

1910.1052(j)(12)(iv)  The  employer's  obligation  to  provide  medical 
removal  protection  benefits  to  a  removed  employee  shall  be  reduced 
to  the  extent  that  the  employee  receives  compensation  for  earn- 
ings lost  during  the  period  of  removal  from  either  a  publicly  or  an 
employer- funded  compensation  program,  or  receives  income  from 
employment  with  another  employer  made  possible  by  virtue  of  the 
employee's  removal. 

1 91 0.1 052(j)(1 3)  Voluntary  removal  or  restriction  of  an  employee.  Where 
an  employer,  although  not  required  by  this  section  to  do  so.  removes 
an  employee  from  exposure  to  MC  or  otherwise  places  any  limitation 
on  an  employee  due  to  the  effects  of  MC  exposure  on  the  employee's 
medical  condition,  the  employer  shall  provide  medical  removal  pro- 
tection benefits  to  the  employee  equal  to  those  required  by  paragraph 
(j)(12)  of  this  section. 

1910.1052(j)(14)  Multiple  health  care  professional  review  mechanism. 
(i)  If  the  employer  selects  the  initial  physician  or  licensed  health  care 
professional  (PLHCP)  to  conduct  any  medical  examination  or  consul- 
tation provided  to  an  employee  under  this  paragraph  (j)(l  1).  the  em- 
ployer shall  notify  the  employee  of  the  right  to  seek  a  second  medical 
opinion  each  time  the  employer  provides  the  employee  with  a  copy  of 
the  written  opinion  of  that  PLHCP. 

1910.1052(j)(14)(ii)  If  the  employee  does  not  agree  with  the  opinion  of 
the  employer-selected  PLHCP.  notifies  the  employer  of  that  fact,  and 
takes  steps  to  make  an  appointment  with  a  second  PLHCP  within  15 
days  of  receiving  a  copy  of  the  written  opinion  of  the  initial  PLHCP.  the 
employer  shall  pay  for  the  PLHCP  chosen  by  the  employee  to  perform 
at  least  the  following: 

1910.1052(j)(14)(ii)(A)  Review  any  findings,  determinations  or  recom- 
mendations of  the  initial  PLHCP;  and 
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this  review, 

i9io.ios2(j)(i4)|hi)  n  the  iiii'iiiu's  determinations  ,,1  recommend 
ationa  ol  the  tecond  PLHI  P  dlflej  from  those  ol  the  nnn.ii  PIHI  P, 
then  tin-  employe]  and  the  employee  shall  instruct  the  two  iie.ilihcare 

lonala  to  resolve  the  dlaagreemenl 
I9i0.i052(j)(i4)(iv)  If  the  two  health  1  are  professionals  are  unable  to 
resolve  theft  dlaagreemenl  within  16  days,  then  those  two  health  care 
professlonala  shall  |otntry  designate  a  PLHCP  who  is  .1  tpedallsl  in 
the  field  at  issue  The  employe]  shall  pay  lor  the  specialist  to  perform 

al  least  the  lullowlng: 

1910.1052(j)(14)(lv)(A)  Review  the  BndingB  determinations,  and  rec- 
ommendations of  the  lirst  two  I'LHCPs:  and 

l9l0.i052(j)(14)(iv)(B)  Conduct  such  examinations,  consultations, 
laboratory  tests  and  discussions  with  the  prior  PLHCPs  as  the  spe- 
i  iallst  deems  necessary  to  resolve  the  disagreements  of  the  prior  health 
care  professionals. 

1910.1052(j)(14)(v)  The  written  opinion  of  the  specialist  shall  be  the 
definitive  medical  determination.  The  employer  shall  act  consistent 
with  the  definitive  medical  determination,  unless  the  employer  and 
employee  agree  that  the  written  opinion  of  one  of  the  other  two  PLHCPs 
shall  be  the  definitive  medical  determination. 

1910.1052(j)(14)(vi)  The  employer  and  the  employee  or  authorized 
employee  representative  may  agree  upon  the  use  of  any  expeditious 
alternate  health  care  professional  determination  mechanism  in  lieu  of 
the  multiple  health  care  professional  review  mechanism  provided  by 
this  paragraph  so  long  as  the  alternate  mechanism  otherwise  satisfies 
the  requirements  contained  in  this  paragraph. 

1910.1052(k)  Hazard  communication.  The  employer  shall  com- 
municate the  following  hazards  associated  with  MC  on  labels  and  In 
material  safety  data  sheets  in  accordance  with  the  requirements  of 
the  Hazard  Communication  Standard,  29  CFR  1910.1200.  29  CFR 
1915.1 200,  or  29  CFR  1926.59.  as  appropriate:  cancer,  cardiac  effects 
(including  elevation  of  carboxyhemoglobln).  central  nervous  system 
effects,  liver  effects,  and  skin  and  eye  irritation. 

1910.1052(1)  Employee  information  and  training.  (1)  The  employer 
shall  provide  information  and  training  for  each  affected  employee  prior 
to  or  at  the  time  of  initial  assignment  to  a  job  involving  potential 
exposure  to  MC. 

1 9 1 0. 1 052(l)(2)  The  employer  shall  ensure  that  information  and  training 
is  presented  in  a  manner  that  is  understandable  to  the  employees. 

1910.1052(I)(3)  In  addition  to  the  information  required  under  the 
Hazard  Communication  Standard  at  29  CFR  1910.1200.  29  CFR 
1915.1200,  or  29  CFR  1926.59,  as  appropriate: 

1 91 0.1 052(l)(3)(i)  The  employer  shall  inform  each  affected  employee 
of  the  requirements  of  this  section  and  information  available  in  its 
appendices,  as  well  as  how  to  access  or  obtain  a  copy  of  it  in  the 
workplace: 

191 0.1052(l)(3)(ii)  Wherever  an  employee's  exposure  to  airborne  con- 
centrations of  MC  exceeds  or  can  reasonably  be  expected  to  exceed 
the  action  level,  the  employer  shall  inform  each  affected  employee  of 
the  quantity,  location,  manner  of  use.  release,  and  storage  of  MC  and 
the  specific  operations  in  the  workplace  that  could  result  in  exposure 
to  MC.  particularly  noting  where  exposures  may  be  above  the  8-hour 
TWA  PEL  or  STEL; 

1910.1052(l)(4)  The  employer  shall  train  each  affected  employee 
as  required  under  the  Hazard  Communication  standard  at  29  CFR 
1910.1200.  29  CFR  1915.1200.  or  29  CFR  1926.59.  as  appropriate. 

1 91 0.1 052(l)(5)  The  employer  shall  re-train  each  affected  employee  as 
necessary  to  ensure  that  each  employee  exposed  above  the  action  level 
or  the  STEL  maintains  the  requisite  understanding  of  the  principles 
of  safe  use  and  handling  of  MC  in  the  workplace. 

1910.1052(0(6)  Whenever  there  are  workplace  changes,  such  as 
modifications  of  tasks  or  procedures  or  the  institution  of  new  tasks 
or  procedures,  which  increase  employee  exposure,  and  where  those 
exposures  exceed  or  can  reasonably  be  expected  to  exceed  the  action 
level,  the  employer  shall  update  the  training  as  necessary  to  ensure 
that  each  affected  employee  has  the  requisite  proficiency. 
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1910.1052(l)(7)  An  employer  whose  employees  are  exposed  to  MC 
at  a  multi-employer  worksite  shall  notify  the  other  employers  with 
work  operations  at  that  site  in  accordance  with  the  requirements  of 
the  Hazard  Communication  Standard.  29  CFR  1910.1200.  29  CFR 
1915.1200.  or  29  CFR  1926.59.  as  appropriate. 

1910.1 052(l)(8)  The  employer  shall  provide  to  the  Assistant  Secretary 
or  the  Director,  upon  request,  all  available  materials  relating  to 
employee  information  and  training. 

1910.1052(m)  Recordkeeping — (1)  Objective  data,  (i)  Where  an  em- 
ployer seeks  to  demonstrate  that  initial  monitoring  is  unnecessary 
through  reasonable  reliance  on  objective  data  showing  that  any  ma- 
terials in  the  workplace  containing  MC  will  not  release  MC  at  levels 
which  exceed  the  action  level  or  the  STEL  under  foreseeable  conditions 
of  exposure,  the  employer  shall  establish  and  maintain  an  accurate 
record  of  the  objective  data  relied  upon  in  support  of  the  exemption. 

1910.10S2(m)(1)(ii)  This  record  shall  include  at  least  the  following 
information: 

1910.1052(m)(1)(ii)(A)  The  MC-containing  material  in  question; 

1910.1052(m)(1)(ii)(B)  The  source  of  the  objective  data; 

1910.1052(m)(1)(ii)(C)  The  testing  protocol,  results  of  testing,  and/or 
analysis  of  the  material  for  the  release  of  MC; 

1910.1052(m)(1)(ii)(D)  A  description  of  the  operation  exempted  un- 
der paragraph  (d)(2)(i)  of  this  section  and  how  the  data  support  the 
exemption;  and 

1910.1052(m)(1)(ii)(E)  Other  data  relevant  to  the  operations,  materials, 
processing,  or  employee  exposures  covered  by  the  exemption. 

1910.1052(m)(1)(iii)  The  employer  shall  maintain  this  record  for  the 
duration  of  the  employer's  reliance  upon  such  objective  data. 

1910.1052(m)(2)  Exposure  measurements,  (i)  The  employer  shall 
establish  and  keep  an  accurate  record  of  all  measurements  taken 
to  monitor  employee  exposure  to  MC  as  prescribed  in  paragraph  (d) 
of  this  section. 

1 910.1 052(m)(2)(ii)  Where  the  employer  has  20  or  more  employees, 
this  record  shall  include  at  least  the  following  information: 

1910.1052(m)(2)(ii)(A)  The  date  of  measurement  for  each  sample 
taken; 

1 91 0.1 052(m)(2)(ii)(B)  The  operation  involving  exposure  to  MC  which 
is  being  monitored: 

1910.1052(m)(2)(ii)(C)  Sampling  and  analytical  methods  used  and 
evidence  of  their  accuracy; 

1910.1052(m)(2)(ii)(D)  Number,  duration,  and  results  of  samples 
taken: 

1910.1052(m)(2)(ii)(E)  Type  of  persona]  protective  equipment,  such 
as  respiratory  protective  devices,  worn,  if  any:  and 

1910.1052(m)(2)(ii)(F)  Name,  social  security  number,  job  classific- 
ation and  exposure  of  all  of  the  employees  represented  by  monitoring, 
indicating  which  employees  were  actually  monitored. 

1910.1052(m)(2)(iii)  Where  the  employer  has  fewer  than  20  em- 
ployees, the  record  shall  include  at  least  the  following  information: 

1910.1052(m)(2)(iii)(A)  The  date  of  measurement  for  each  sample 
taken: 

1910.1052(m)(2)(iii)(B)  Number,  duration,  and  results  of  samples 
taken;  and 

1910.1052(m)(2)(iii)(C)  Name,  social  security  number,  job  classi- 
fication and  exposure  of  all  of  the  employees  represented  by  mon- 
itoring, indicating  which  employees  were  actually  monitored. 

1910. 1052(m)(2)(iv)  The  employer  shall  maintain  this  record  for  at 
least  thirty  (30)  years,  in  accordance  with  29  CFR  1910.1020. 

1910.1052(m)(3)  Medical  surveillance,  (i)  The  employer  shall  es- 
tablish and  maintain  an  accurate  record  for  each  employee  subject 
to  medical  surveillance  under  paragraph  (j)  of  this  section. 

1910.1052(m)(3)(ii)  The  record  shall  include  at  least  the  following 
information: 

1910.1052(m)(3)(ii)(A)  The  name,  social  security  number  and  de- 
scription of  the  duties  of  the  employee; 


1910.1052(m)(3)(ii)(B)  Written  medical  opinions:  and 

1910.1052(m)(3)(ii)(C)  Any  employee  medical  conditions  related  to 
exposure  to  MC. 

1910.1052(m)(3)(iii)  The  employer  shall  ensure  that  this  record  is 
maintained  for  the  duration  of  employment  plus  thirty  (30)  years, 
in  accordance  with  29  CFR  1910.1020. 

1 91 0. 1 052(m)(4)  Availability,  (i)  The  employer,  upon  written  request, 
shall  make  all  records  required  to  be  maintained  by  this  section 
available  to  the  Assistant  Secretary  and  the  Director  for  examination 
and  copying  in  accordance  with  29  CFR  1910.1020. 

[Note  to  paragraph  (m)(4)(i):  All  records  required  to  be  maintained 
by  this  section  may  be  kept  in  the  most  administratively  convenient 
form  (for  example,  electronic  or  computer  records  would  satisfy 
this  requirement).) 

1910.1052(m)(4)(ii)  The  employer,  upon  request,  shall  make  any 
employee  exposure  and  objective  data  records  required  by  this  sec- 
tion available  for  examination  and  copying  by  affected  employees, 
former  employees,  and  designated  representatives  in  accordance 
with  29  CFR  1910.1020. 

1910.1052(m)(4)(iii)  The  employer,  upon  request,  shall  make  em- 
ployee medical  records  required  to  be  kept  by  this  section  available 
for  examination  and  copying  by  the  subject  employee  and  by  anyone 
having  the  specific  written  consent  of  the  subject  employee  in  ac- 
cordance with  29  CFR  1910. 1020. 

1910.1052(m)(5)  Transfer  of  records.  The  employer  shall  comply 
with  the  requirements  concerning  transfer  of  records  set  forth  in 
29  CFR  1910.1020(h). 

1910.1052(h)  Dates — (1)  Effective  date.  This  section  shall  become 
effective  April  10.  1997. 

1910.1052(n)(2)  Start-up  dates,  (i)  Initial  monitoring  required  by 
paragraph  (d)(2)  of  this  section  shall  be  completed  according  to  the 
following  schedule: 

1910.1052(n)(2)(i)(A)  For  employers  with  fewer  than  20  employees, 
within  300  days  after  the  effective  date  of  this  section. 

1910.1052(n)(2)(i)(B)  For  polyurethane  foam  manufacturers  with 
20  to  99  employees,  within  255  days  after  the  effective  date  of 
this  section. 

1910.1052(n)(2)(i)(C)  For  all  other  employers,  within  150  days  after 
the  effective  date  of  this  section. 

1910.1052(n)(2)(ii)  Engineering  controls  required  under  paragraph 
(f)(1)  of  this  section  shall  be  implemented  according  to  the  fol- 
lowing schedule: 

1910.1052(n)(2)(ii)(A)  For  employers  with  fewer  than  20  employees: 
within  three  (3)  years  after  the  effective  date  of  this  section. 

1910.1052(n)(2)(ii)(B)  For  employers  with  fewer  than  150  employees 
engaged  in  foam  fabrication;  for  employers  with  fewer  than  50  em- 
ployees engaged  in  furniture  refinishing.  genera]  aviation  aircraft 
stripping,  and  product  formulation;  for  employers  with  fewer  than  50 
employees  using  MC -based  adhesives  for  boat  building  and  repair, 
recreational  vehicle  manufacture,  van  conversion,  and  upholstering; 
for  employers  with  fewer  than  50  employees  using  MC  in  construction 
work  for  restoration  and  preservation  of  buildings,  painting  and  paint 
removal,  cabinet  making  and/or  floor  refinishing  and  resurfacing: 
within  three  (3)  years  after  the  effective  date  of  this  section. 

1910.1052(n)(2)(ii)(C)  For  employers  engaged  in  polyurethane  foam 
manufacturing  with  20  employees  or  more:  within  thirty  (30)  months 
after  the  effective  date  of  this  section. 

1910.1052(n)(2)(ii)(D)  For  employers  with  150  or  more  employees 
engaged  in  foam  fabrication;  for  employers  with  50  or  more  employees 
engaged  in  furniture  refinishing.  genera]  aviation  aircraft  stripping, 
and  product  formulation;  for  employers  with  50  or  more  employees 
using  MC-based  adhesives  in  boat  building  and  repair,  recreational 
vehicle  manufacture,  van  conversion  and  upholstering;  and  for  em- 
ployers with  50  or  more  employees  using  MC  in  construction  work 
for  restoration  and  preservation  of  buildings,  painting  and  paint 
removal,  cabinet  making  and/ or  floor  refinishing  and  resurfacing: 
within  two  (2)  years  after  the  effective  date  of  this  section. 
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i9io.i052(n)(?)(n)(E)i'<>i  .mi  .it  i  hi  employers;  within  one(l]  yen  aftei 
I,.  .  id  i  uve  date  ol  tin-,  section. 

1910.1062(n)(2)(ill)Kni|)li>v<-is  hi.  nliln  <l  in  paragraph!  (n)(2)(iO(B),  (<  I 

.mil  id)  ni  thla  lection  sii.iii  comply  with  the  requln  menu  Hated  below 
in  i Ins  subparagraph  by  the  datea  Indlcab  d 

i9io.i052(n)(2)(iii)(A)  Uae  ol  respiratory  protection  wbenevei  an 
employee'!  expoaure  to  m<    exceed!  01  can  reaaonabl}  be  expected 

.I  in.  8  houi  rWA  PEL,  in  accordance  with  paragraphs  (c)(1). 
(e)(3).  (ill  il  and  (g)(1)  ol  tbla  section:  by  the  applicable  datea  ael  oul  In 

ipha  (n)(2)(il)(B),  (C)  and  ID)  ol  thla  aec foi  the  nisi.iii.iiinn 

ni  engineering  control! 

i9l0.i052(n)(2)(iii)(B)  Uae  of  respiratory  protection  win-never  an 
employee'!  expoaure  to  MC  exceed!  or  can  reasonably  be  expected 
to  exceed  the  STEL  In  accordance  with  paragraphs  (e)(3),  (Mil.  and 
(g)(1)  ni  iiiis  section:  by  the  applicable  dates  indicated  in  paragraph 

(n)(2)(lv)  of  this  section. 

1910.1052(n)(2)|iii)(C)  Implementation  of  work  practice!  (SUCfa  aa  leak 
ami  spill  detection,  cleanup  and  enclosure  ol  containers)  required  by 
ph  HUH  of  this  section:  by  the  applicable  dates  Indicated  In 
paragraph  [n)(2)(tv)  of  this  section. 

t910.1052(n)(2)(ni)(D)  Notification  of  corrective  action  under  paragraph 
(d)(5)(H)  of  this  section:  no  later  than  (90)  days  before  the  compliance 
dale  applicable  to  such  corrective  action. 

1910.1052(n)(2)(iv)  Unless  otherwise  specified  In  this  paragraph  (n). 
all  other  requirements  of  this  section  shall  be  complied  with  according 
to  the  following  schedule: 

1910.1052(n)(2)(iv)(A)  For  employers  with  fewer  than  20  employees, 
within  one  (1)  year  after  the  effective  date  of  this  section. 

1910.1052(n)(2)(iv)(B)  For  employers  engaged  in  polyurethane  foam 
manufacturing  with  20  to  99  employees,  within  270  days  after  the 
effective  date  of  this  section. 

1910.1052(n)(2)(iv)(C)  For  all  other  employers,  within  255  days  after 
the  effective  date  of  this  section. 

1910.1052(n)(3)  Transitional  dates.  The  exposure  limits  for  MC  spec- 
ified in  29  CFR  1910.1000  (1996).  Table  Z-2.  shall  remain  in  effect 
until  the  start-up  dates  for  the  exposure  limits  specified  in  paragraph 
(n)  of  this  section,  or  if  the  exposure  limits  in  this  section  are  stayed 
or  vacated. 

1910.1052(o)  Appendices.  The  information  contained  in  the  appen- 
dices does  not.  by  Itself,  create  any  additional  obligations  not  otherwise 
Imposed  or  detract  from  any  existing  obligation. 

[Note  to  paragraph  (o):  The  requirement  of  29  CFR  1910.1052(g)(1) 
to  use  respiratory  protection  whenever  an  employee's  exposure  to 
methylene  chloride  exceeds  or  can  reasonably  be  expected  to  exceed 
the  8-hour  TWA  PEL  is  hereby  stayed  until  August  31.  1998  for  em- 
ployers engaged  in  polyurethane  foam  manufacturing:  foam  fabrication: 
furniture  refinishing:  general  aviation  aircraft  stripping:  formulation 
of  products  containing  methylene  chloride:  boat  building  and  repair: 
recreational  vehicle  manufacture:  van  conversion;  upholstery:  and 
use  of  methylene  chloride  in  construction  work  for  restoration  and 
preservation  of  buildings,  painting  and  paint  removal,  cabinet  making 
and/or  floor  refinishing  and  resurfacing. 

The  requirement  of  29  CFR  1910.1052(f)(1)  to  implement  engineering 
controls  to  achieve  the  8-hour  TWA  PEL  and  STEL  is  hereby  stayed 
until  December  10.  1998  for  employers  with  more  than  100  employees 
engaged  in  polyurethane  foam  manufacturing  and  for  employers  with 
more  than  20  employees  engaged  in  foam  fabrication;  furniture  re- 
finishing; general  aviation  aircraft  stripping;  formulation  of  products 
containing  methylene  chloride;  boat  building  and  repair:  recreational 
vehicle  manufacture;  van  conversion:  upholstery:  and  use  of  methy- 
lene chloride  in  construction  work  for  restoration  and  preservation  of 
buildings,  painting  and  paint  removal,  cabinet  making  and/or  floor 
refinishing  and  resurfacing.] 

APPENDIX  A  TO  SECTION  1910.1052— 
SUBSTANCE  SAFETY  DATA  SHEET  AND 
TECHNICAL  GUIDELINES  FOR  METHYLENE  CHLORIDE 

I.  SUBSTANCE  IDENTIFICATION 
A.  Substance:  Methylene  chloride  (CH2C12). 


ni  ins  Ml    i  'i'  bloromethane  ux  M);  Methylene dli  Morale;  Math 
ylene  bichloride;  Methane  dtcbJoildi  .0102. 

(    pie. 

i    Molecular  weight  84.9, 

2  Boiling  point  (760  mm  Hg):  39.8  0(104   M 

in  gravity  (water  ■  D:  1.3. 

4.  Vapor  density  lair  ■  I  at  boiling  polnl):  2.9. 

5.  Vapor  pressure  at  20  "C  (68   F):  350  mm  llu 

6.  Solubility  In  water,  g/100  g  water  at  20  °C  (68   F)  =  1.32. 

7.  Appearance  and  odor:  colorless  liquid  with  a  chloroform  like  odor. 

D.  Uses: 

MC  Is  used  as  a  solvent,  especially  where  high  volatility  Is  required. 
good  solvent  for  oils.  fats,  waxes,  resins,  bitumen,  rubber  and 
.e  acetate  and  Is  a  useful  paint  stripper  and  degreaser.  It  Is  used 
In  paint  removers.  In  propellant  mixtures  for  aerosol  containers,  as  a 
solvent  for  plastics,  as  a  degreaslng  agent,  as  an  extracting  agent  In 
the  pharmaceutical  Industry  and  as  a  blowing  agent  In  polyurethane 
foams.  Its  solvent  property  Is  sometimes  Increased  by  mixing  with 
methanol,  petroleum  naphtha  or  tetrachloroethylene. 

E.  Appearance  and  odor: 

MC  Is  a  clear  colorless  liquid  with  a  chloroform-like  odor.  It  Is  slightly 
soluble  in  water  and  completely  misclble  with  most  organic  solvents. 

F.  Permissible  exposure: 

Exposure  may  not  exceed  25  parts  MC  per  million  parts  of  air  (25  ppm) 
as  an  eight-hour  time-weighted  average  (8-hour  TWA  PEL)  or  1 25  parts 
of  MC  per  million  parts  of  air  (125  ppm)  averaged  over  a  15-mlnute 
period  (STEL). 

II.  HEALTH  HAZARD  DATA 

A.  MC  can  affect  the  body  if  it  Is  Inhaled  or  if  the  liquid  comes  In  contact 
with  the  eyes  or  skin.  It  can  also  affect  the  body  if  it  Is  swallowed. 

B.  Effects  of  overexposure: 

1.  Short-term  Exposure: 

MC  is  an  anesthetic.  Inhaling  the  vapor  may  cause  mental  confusion, 
light-headedness.  nausea,  vomiting,  and  headache.  Continued  exposure 
may  cause  increased  lightheadedness,  staggering,  unconsciousness, 
and  even  death.  High  vapor  concentrations  may  also  cause  irritation  of 
the  eyes  and  respiratory  tract.  Exposure  to  MC  may  make  the  symptoms 
of  angina  (chest  pains)  worse.  Skin  exposure  to  liquid  MC  may  cause 
irritation.  If  liquid  MC  remains  on  the  skin,  it  may  cause  skin  bums. 
Splashes  of  the  liquid  into  the  eyes  may  cause  irritation. 

2.  Long-term  (chronic)  exposure: 

The  best  evidence  that  MC  causes  cancer  is  from  laboratory  studies 
in  which  rats,  mice  and  hamsters  inhaled  MC  6  hours  per  day.  5  days 
per  week  for  2  years.  MC  exposure  produced  lung  and  liver  tumors 
In  mice  and  mammary  tumors  in  rats.  No  carcinogenic  effects  of  MC 
were  found  in  hamsters. 

There  are  also  some  human  epidemiological  studies  which  show  an 
association  between  occupational  exposure  to  MC  and  increases  in  bili- 
ary (bile  duct)  cancer  and  a  type  of  brain  cancer.  Other  epidemiological 
studies  have  not  observed  a  relationship  between  MC  exposure  and 
cancer.  OSHA  interprets  these  results  to  mean  that  there  is  suggestive 
(but  not  absolute)  evidence  that  MC  is  a  human  carcinogen. 

C.  Reporting  signs  and  symptoms: 

You  should  inform  your  employer  if  you  develop  any  signs  or  symptoms 
and  suspect  that  they  are  caused  by  exposure  to  MC. 

D.  Warning  Properties: 

1.  Odor  Threshold: 

Different  authors  have  reported  varying  odor  thresholds  for  MC.  Kirk 
Othmer  and  Sax  both  reported  25  to  50  ppm;  Summer  and  May  both 
reported  150  ppm;  Spector  reports  320  ppm.  Patty,  however,  states 
that  since  one  can  become  adapted  to  the  odor.  MC  should  not  be 
considered  to  have  adequate  warning  properties. 

2.  Eye  Irritation  Level: 
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Kirk-Othmer  reports  that  "MC  vapor  is  seriously  damaging  to  the 
eyes."  Sax  agrees  with  Kirk-Othmer' s  statement.  The  ACGIH  Docu- 
mentation ofTLVs  states  that  irritation  of  the  eyes  has  been  observed 
in  workers  exposed  to  concentrations  up  to  5000  ppm. 

3.  Evaluation  of  Warning  Properties: 

Since  a  wide  range  of  MC  odor  thresholds  are  reported  (25-320  ppm). 
and  human  adaptation  to  the  odor  occurs.  MC  is  considered  to  be 
a  material  with  poor  warning  properties. 

III.  EMERGENCY  FIRST  AID  PROCEDURES 

In  the  event  of  emergency,  institute  first  aid  procedures  and  send 
for  first  aid  or  medical  assistance. 

A.  Eye  and  Skin  Exposures: 

If  there  is  a  potential  for  liquid  MC  to  come  in  contact  with  eye  or 
skin,  face  shields  and  skin  protective  equipment  must  be  provided 
and  used.  If  liquid  MC  comes  in  contact  with  the  eye,  get  medical 
attention.  Contact  lenses  should  not  be  worn  when  working  with 
this  chemical. 

B.  Breathing: 

If  a  person  breathes  in  large  amounts  of  MC.  move  the  exposed 
person  to  fresh  air  at  once.  If  breathing  has  stopped,  perform  car- 
diopulmorary  resuscitation.  Keep  the  affected  person  warm  and  at 
rest.  Get  medical  attention  as  soon  as  possible. 

C.  Rescue: 

Move  the  affected  person  from  the  hazardous  exposure  immediately. 
If  the  exposed  person  has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency  rescue  procedures.  Un- 
derstand the  facility's  emergency  rescue  procedures  and  know  the 
locations  of  rescue  equipment  before  the  need  arises.  Do  not  become 
a  casualty  yourself. 

IV.  RESPIRATORS,  PROTECTIVE  CLOTHING, 
AND  EYE  PROTECTION 

A.  Respirators: 

Good  industrial  hygiene  practices  recommend  that  engineering 
controls  be  used  to  reduce  environmental  concentrations  to  the 
permissible  exposure  level.  However,  there  are  some  exceptions 
where  respirators  may  be  used  to  control  exposure.  Respirators 
may  be  used  when  engineering  and  work  practice  controls  are  not 
feasible,  when  such  controls  are  in  the  process  of  being  installed,  or 
when  these  controls  fail  and  need  to  be  supplemented.  Respirators 
may  also  be  used  for  operations  which  require  entry  into  tanks  or 
closed  vessels,  and  in  emergency  situations. 

If  the  use  of  respirators  is  necessary,  the  only  respirators  permitted 
are  those  that  have  been  approved  by  the  Mine  Safety  and  Health 
Administration  (MSHA)  or  the  National  Institute  for  Occupational 
Safety  and  Health  (NIOSH).  Supplied-air  respirators  are  required 
because  air-purifying  respirators  do  not  provide  adequate  respira- 
tory protection  against  MC. 

In  addition  to  respirator  selection,  a  complete  written  respiratory 
protection  program  should  be  instituted  which  includes  regular 
training,  maintenance,  inspection,  cleaning,  and  evaluation.  If  you 
can  smell  MC  while  wearing  a  respirator,  proceed  immediately  to 
fresh  air.  If  you  experience  difficulty  in  breathing  while  wearing  a 
respirator,  tell  your  employer. 

B.  Protective  Clothing: 

Employees  must  be  provided  with  and  required  to  use  impervious 
clothing,  gloves,  face  shields  (eight-inch  minimum),  and  other  appro- 
priate protective  clothing  necessary  to  prevent  repeated  or  prolonged 
skin  contact  with  liquid  MC  or  contact  with  vessels  containing  liquid 
MC.  Any  clothing  which  becomes  wet  with  liquid  MC  should  be  re- 
moved immediately  and  not  reworn  until  the  employer  has  ensured 
that  the  protective  clothing  is  fit  for  reuse.  Contaminated  protective 
clothing  should  be  placed  in  a  regulated  area  designated  by  the  em- 
ployer for  removal  of  MC  before  the  clothing  is  laundered  or  disposed 
of.  Clothing  and  equipment  should  remain  in  the  regulated  area  until 
all  of  the  MC  contamination  has  evaporated:  clothing  and  equipment 
should  then  be  laundered  or  disposed  of  as  appropriate. 

C.  Eye  Protection: 


Employees  should  be  provided  with  and  required  to  use  splash-proof 
safety  goggles  where  liquid  MC  may  contact  the  eyes. 

V.  HOUSEKEEPING  AND  HYGIENE  FACILITIES 
For  purposes  of  complying  with  29  CFR  1910.141.  the  following 
items  should  be  emphasized: 

A.  The  workplace  should  be  kept  clean,  orderly,  and  in  a  sanitary 
condition.  The  employer  should  institute  a  leak  and  spill  detection 
program  for  operations  involving  liquid  MC  in  order  to  detect  sources 
of  fugitive  MC  emissions. 

B.  Emergency  drench  showers  and  eyewash  facilities  are  recom- 
mended. These  should  be  maintained  in  a  sanitary  condition.  Suit- 
able cleansing  agents  should  also  be  provided  to  assure  the  effective 
removal  of  MC  from  the  skin. 

C.  Because  of  the  hazardous  nature  of  MC,  contaminated  protec- 
tive clothing  should  be  placed  in  a  regulated  area  designated  by 
the  employer  for  removal  of  MC  before  the  clothing  is  laundered  or 
disposed  of. 

VI.  PRECAUTIONS  FOR  SAFE  USE,  HANDLING,  AND 
STORAGE 

A.  Fire  and  Explosion  Hazards: 

MC  has  no  flash  point  in  a  conventional  closed  tester,  but  it  forms 
flammable  vapor-air  mixtures  at  approximately  100  °C  (212  °F),  or 
higher.  It  has  a  lower  explosion  limit  of  12%,  and  an  upper  explosion 
limit  of  19%  in  air.  It  has  an  autoignition  temperature  of  556.1  °C 
(1033  °F),  and  a  boiling  point  of  39.8  °C  (104  °F).  It  is  heavier  than 
water  with  a  specific  gravity  of  1.3.  It  is  slightly  soluble  in  water. 

B.  Reactivity  Hazards: 

Conditions  contributing  to  the  instability  of  MC  are  heat  and  mois- 
ture. Contact  with  strong  oxidizers,  caustics,  and  chemically  active 
metals  such  as  aluminum  or  magnesium  powder,  sodium  and  po- 
tassium may  cause  fires  and  explosions.  Special  precautions:  Liquid 
MC  will  attack  some  forms  of  plastics,  rubber,  and  coatings. 

C.  Toxicity: 

Liquid  MC  is  painful  and  irritating  if  splashed  in  the  eyes  or  if 
confined  on  the  skin  by  gloves,  clothing,  or  shoes.  Vapors  in  high 
concentrations  may  cause  narcosis  and  death.  Prolonged  exposure 
to  vapors  may  cause  cancer  or  exacerbate  cardiac  disease. 

D.  Storage: 

Protect  against  physical  damage.  Because  of  its  corrosive  properties, 
and  its  high  vapor  pressure,  MC  should  be  stored  in  plain,  galvanized 
or  lead  lined,  mild  steel  containers  in  a  cool,  dry,  well  ventilated  area 
away  from  direct  sunlight,  heat  source  and  acute  fire  hazards. 

E.  Piping  Material: 

All  piping  and  valves  at  the  loading  or  unloading  station  should  be 
of  material  that  is  resistant  to  MC  and  should  be  carefully  inspected 
prior  to  connection  to  the  transport  vehicle  and  periodically  during 
the  operation. 

F.  Usual  Shipping  Containers: 

Glass  bottles.  5-  and  55-gallon  steel  drums,  tank  cars,  and  tank 
trucks. 

Note:  This  section  addresses  MC  exposure  in  marine  terminal  and 
longshore  employment  only  where  leaking  or  broken  packages  allow 
MC  exposure  that  is  not  addressed  through  compliance  with  29  CFR 
parts  1917  and  1918.  respectively. 

G.  Electrical  Equipment: 

Electrical  installations  in  Class  I  hazardous  locations  as  defined 
in  Article  500  of  the  National  Electrical  Code,  should  be  installed 
according  to  Article  501  of  the  code;  and  electrical  equipment 
should  be  suitable  for  use  in  atmospheres  containing  MC  vapors. 
See  Flammable  and  Combustible  Liquids  Code  (NFPA  No.  325M). 
Chemical  Safety  Data  Sheet  SD-86  (Manufacturing  Chemists'  As- 
sociation. Inc.). 

H.  Fire  Fighting: 

When  involved  in  fire.  MC  emits  highly  toxic  and  irritating  fumes 
such  as  phosgene,  hydrogen  chloride  and  carbon  monoxide.  Wear 
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to  k.  .  |.  in.  expo*  'i  i  "ii 
pray  may  be  used  to  flush  spills  awaj  from  expo 

media  are  'in  i  he al,  i  arbon  dioxide,  foam 

i  01  i toaea npllance  with  29  CFR  1910.307  locattona  rlaastflnri 

in  I    i.l  M(    sh.ill  l)c  (  l.iss  I 

i  SpUla  .mil  i 

Persona  no1  wearing  protet  Hve  equl] m  and  <  lothing  should  be  re 

si  i  ii  iii  1 1 1.. i  n  .in-,  is  iii  s|  iii  is  iii  leaks  until  cleanup  haa  been  completed 
n  M(   h.is  spilled  "i  leaked,  the  following  steps  should  hi-  taken 

1.  Remove  .ill  Ignition  sources. 
2  \  i mil. iir  area  "i  spill  oi  leak 

:t.  Collect  i..i  reclamation  or  absorb  In  vermlcullte,  dry  sand,  earth, 
oi  .i  almllai  material. 
I    Methods  ol  Waste  Disposal: 
Small  spills  should  In-  absorbed  onto  sand  and  taken  I. 

lor  atmospheric  evaporation.  Incineration  is  tin-  preferred  method  for 

disposal  of  large  quantities  by  mixing  with  a  combustible  solvent  and 
spraying  Into  an  Incinerator  equipped  with  acid  scrubbers  to  remove 
hydrogen  chloride  liases  formed.  Complete  combustion  will  convert 
carbon  monoxide  to  carbon  dioxide.  Care  should  be  taken  for  the 
presence  of  phosgene. 

K.  You  should  not  keep  food,  beverage,  or  smoking  materials,  or  eat 
or  smoke  in  regulated  areas  where  MC  concentrations  are  above  the 
permissible  exposure  limits. 

L.  Portable  heating  units  should  not  be  used  in  confined  areas  where 
MC  is  used. 

M  Ask  your  supervisor  where  MC  is  used  in  your  work  area  and  for 
any  additional  plant  safety  and  health  rules. 

VII.  MEDICAL  REQUIREMENTS 
Your  employer  is  required  to  offer  you  the  opportunity  to  participate  in  a 
medical  surveillance  program  if  you  are  exposed  to  MC  at  concentraUons 
at  or  above  the  acUon  level  (12.5  ppm  8-hour  TWA)  for  more  than  30  days 
a  year  or  at  concentrations  exceeding  the  PELs  (25  ppm  8-hour  TWA  or 
1 25  ppm  1 5-minute  STEL)  for  more  than  1 0  days  a  year.  If  you  are  exposed 
to  MC  at  concentraUons  over  either  of  the  PELs.  your  employer  will  also 
be  required  to  have  a  physician  or  other  licensed  health  care  professional 
ensure  that  you  are  able  to  wear  the  respirator  that  you  are  assigned. 
Your  employer  must  provide  all  medical  examinations  relating  to  your  MC 
exposure  at  a  reasonable  time  and  place  and  at  no  cost  to  you. 

VIII.  MONITORING  AND  MEASUREMENT 
PROCEDURES 
A.  Exposure  above  the  Permissible  Exposure  Limit: 

1 .  Eight-hour  exposure  evaluation:  Measurements  taken  for  the  pur- 
pose of  determining  employee  exposure  under  this  section  are  best 
taken  with  consecudve  samples  covering  the  full  shift.  Air  samples 
must  be  taken  in  the  employee's  breathing  zone. 

2.  Monitoring  techniques:  The  sampling  and  analysis  under  this  sec 
Uon  may  be  performed  by  collection  of  the  MC  vapor  on  two  charcoal 
adsorpUon  tubes  in  series  or  other  composition  adsorpUon  tubes,  with 
subsequent  chemical  analysis.  Sampling  and  analysis  may  also  be 
performed  by  instruments  such  as  real-time  conUnuous  monitoring 
systems,  portable  direct  reading  instruments,  or  passive  dosimeters  as 
long  as  measurements  taken  using  these  methods  accurately  evaluate 
the  concentration  of  MC  in  employees"  breathing  zones. 

OSHA  method  80  is  an  example  of  a  validated  method  of  sampling  and 
analysis  of  MC.  Copies  of  this  method  are  available  from  OSHA  or  can 


h,  downloaded  from  the  Internet  al  hdp://www.oahs  gov  The  enrploya 
h.is  the  obligation  ..i  n  li  i  ting  a  monitoring  method  wbk  h  meets  the 
ai .  iii.M  s  and  pro  laton  requirements  <>i  th<  standard  undei  his  oi 

in  i  que  field  condltl  indent  requires  that  the  method  of 

monitoring  must  be  accurate,  in  .i  95  percent  confidence  b  w  i  to  plus 
or  minus  2f>  pen  enl  ini  •  "in  i-iiii.iiiniis  "i  \k  .ii  m  above  28  ppm,  and 
in  plus  "i  minus  .is  pen  enl  i"i  <  "in  entratlona  .ii  oi  below  25  ppm. 
in  addition  i"  osiia  method  ho.  then-  are  numerous  otha  methods 
available  i"i  monitoring  foi  MC  In  the  workplai  i 

n  Since  many  "i  the  duties  relating  i"  employee  exposure  arc  de- 
pendent mi  the  results  oi  measurement  procedures,  employers  must 
assure  that  the  evaluation  of  employee  exposure  Is  performed  by  I 
in  nnicalfy  qualified  person 

IX.  OBSERVATION  OF  MONITORING 

Yuur  employer  Is  required  I"  perform  measurements  that  arc  represent- 
aUve  of  yo  B  to  MC  and  you  or  your  designated  represcntaUve 

are  entitled  to  observe  the  monitoring  procedure.  You  are  enUtled  to 
observe  the  steps  taken  In  the  measurement  procedure,  and  to  record 
the  results  obtained.  When  uic  monitoring  procedure  is  taking  place  In 
an  area  where  respirators  or  personal  protecUve  clothing  and  equipment 
are  required  to  be  worn,  you  or  your  representative  must  also  be  provided 
with,  and  must  wear.  protecUve  clothing  and  equipment. 

X.  ACCESS  TO  INFORMATION 

A.  Your  employer  is  required  to  inform  you  of  uie  informaUon  contained 
In  this  Appendix.  In  addition,  your  employer  must  instruct  you  in  the 
proper  work  pracUces  for  using  MC.  emergency  procedures,  and  the 
correct  use  of  protective  equipment. 

B.  Your  employer  is  required  to  determine  whether  you  are  being 
exposed  to  MC.  You  or  your  representative  has  the  right  to  observe 
employee  measurements  and  to  record  the  results  obtained.  Your 
employer  is  required  to  inform  you  of  your  exposure.  If  your  employer 
determines  that  you  are  being  over  exposed,  he  or  she  is  required  to 
inform  you  of  the  acUons  which  are  being  taken  to  reduce  your  exposure 
to  within  permissible  exposure  limits. 

C .  Your  employer  is  required  to  keep  records  of  your  exposures  and 
medical  examinations.  These  records  must  be  kept  by  the  employer 
for  at  least  thirty  (30)  years. 

D.  Your  employer  Is  required  to  release  your  exposure  and  medical 
records  to  you  or  your  representative  upon  your  request. 

E.  Your  employee  is  required  to  provide  labels  and  material  safety  data 
sheets  (MSDS)  for  all  materials,  mixtures  or  solutions  composed  of 
greater  than  0. 1  percent  MC.  An  example  of  a  label  that  would  satisfy 
Uiese  requirements  would  be: 

DANGER 

CONTAINS  METHYLENE  CHLORIDE 

POTENTIAL  CANCER  HAZARD 

May  worsen  heart  disease  because  methylene  chloride  is  converted  to 
carbon  monoxide  in  the  body. 

May  cause  dizziness,  headache,  irritation  of  the  throat  and  lungs, 
loss  of  consciousness  and  death  at  high  concentraUons  (for  example, 
if  used  in  a  poorly  ventilated  room). 

Amid  Skin  Contact  Contact  with  liquid  causes  skin  and  eye  irritation. 

XI.  COMMON  OPERATIONS  AND  CONTROLS 
The  following  list  includes  some  common  operations  in  which  ex- 
posure to  MC  may  occur  and  control  methods  which  may  be  effective 
in  each  case: 


Operations 


Use  as  solvent  in  paint  and  varnish  removers;  manufacture  of  aerosols; 
cold  cleaning  and  ultrasonic  cleaning;  and  as  a  solvent  in  furniture  stripping 

Use  as  solvent  in  vapor  degreasing 

Use  as  a  secondary  refrigerant  in  air  conditioning  and 
scienUfic  tesUng 


General  dilution  ventilation:  local  exhaust  venUlaUon: 
personal  protecUve  equipment;  substitution. 

Process  enclosure;  local  exhaust  ventilation;  chilling  coils:  substituUon. 

Genera]  dilution  ventilaUon:  local  exhaust  venUlation:  personal 
protective  equipment. 
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APPENDIX  B  TO  SECTION 

1 91 0.1 05[sic1 91 0.1 052]— MEDICAL 
SURVEILLANCE  FOR  METHYLENE  CHLORIDE 


PRIMARY  ROUTE  OF  ENTRY 


Inhalation. 


II.  TOXICOLOGY 

Methylene  Chloride  (MC)  is  primarily  an  inhalation  hazard.  The 
principal  acute  hazardous  effects  are  the  depressant  action  on  the 
central  nervous  system,  possible  cardiac  toxicity  and  possible  liver 
toxicity.  The  range  of  CNS  effects  are  from  decreased  eye/hand  co- 
ordination and  decreased  performance  in  vigilance  tasks  to  narcosis 
and  even  death  of  individuals  exposed  at  very  high  doses.  Cardiac 
toxicity  is  due  to  the  metabolism  of  MC  to  carbon  monoxide,  and 
the  effects  of  carbon  monoxide  on  heart  tissue.  Carbon  monoxide 
displaces  oxygen  in  the  blood,  decreases  the  oxygen  available  to  heart 
tissue,  increasing  the  risk  of  damage  to  the  heart,  which  may  result 
in  heart  attacks  in  susceptible  individuals.  Susceptible  individuals 
include  persons  with  heart  disease  and  those  with  risk  factors  for 
heart  disease. 

Elevated  liver  enzymes  and  irritation  to  the  respiratory  passages  and 
eyes  have  also  been  reported  for  both  humans  and  experimental 
animals  exposed  to  MC  vapors. 

MC  is  metabolized  to  carbon  monoxide  and  carbon  dioxide  via  two 
separate  pathways.  Through  the  first  pathway.  MC  is  metabolized 
to  carbon  monoxide  as  an  end-product  via  the  P-  450  mixed  function 
oxidase  pathway  located  in  the  microsomal  fraction  of  the  cell.  This 
biotransformation  of  MC  to  carbon  monoxide  occurs  through  the 
process  of  microsomal  oxidative  dechlorination  which  takes  place  pri- 
marily in  the  liver.  The  amount  of  conversion  to  carbon  monoxide  is 
significant  as  measured  by  the  concentration  of  carboxyhemoglobin. 
up  to  12%  measured  in  the  blood  following  occupational  exposure  of 
up  to  610  ppm.  Through  the  second  pathway.  MC  is  metabolized  to 
carbon  dioxide  as  an  end  product  (with  formaldehyde  and  formic  acid 
as  metabolic  intermediates)  via  the  glutathione  dependent  enzyme 
found  in  the  cytosolic  fraction  of  the  liver  cell.  Metabolites  along 
this  pathway  are  believed  to  be  associated  with  the  carcinogenic 
activity  of  MC. 

MC  has  been  tested  for  carcinogenicity  in  several  laboratory  ro- 
dents. These  rodent  studies  indicate  that  there  is  clear  evidence 
that  MC  is  carcinogenic  to  male  and  female  mice  and  female  rats. 
Based  on  epidemiologic  studies.  OSHA  has  concluded  that  there  is 
suggestive  evidence  of  increased  cancer  risk  in  MC-related  worker 
populations.  The  epidemiological  evidence  is  consistent  with  the 
finding  of  excess  cancer  in  the  experimental  animal  studies. 
NIOSH  regards  MC  as  a  potential  occupational  carcinogen  and 
the  International  Agency  for  Research  Cancer  (IARC)  classifies 
MC  as  an  animal  carcinogen.  OSHA  considers  MC  as  a  suspected 
human  carcinogen. 

III.  MEDICAL  SIGNS  AND  SYMPTOMS 

OF  ACUTE  EXPOSURE 

Skin  exposure  to  liquid  MC  may  cause  irritation  or  skin  bums.  Liquid 

MC  can  also  be  irritating  to  the  eyes.  MC  is  also  absorbed  through 

the  skin  and  may  contribute  to  the  MC  exposure  by  inhalation. 

At  high  concentrations  in  air.  MC  may  cause  nausea,  vomiting,  light- 
headedness, numbness  of  the  extremities,  changes  in  blood  enzyme 
levels,  and  breathing  problems,  leading  to  bronchitis  and  pulmonary 
edema,  unconsciousness  and  even  death. 

At  lower  concentrations  in  air,  MC  may  cause  irritation  to  the  skin, 
eye.  and  respiratory  tract  and  occasionally  headache  and  nausea. 
Perhaps  the  greatest  problem  from  exposure  to  low  concentrations 
of  MC  is  the  CNS  effects  on  coordination  and  alertness  that  may 
cause  unsafe  operations  of  machinery  and  equipment,  leading  to 
self-injury  or  accidents. 

Low  levels  and  short  duration  exposures  do  not  seem  to  produce 
permanent  disability,  but  chronic  exposures  to  MC  have  been  demon- 
strated to  produce  liver  toxicity  in  animals,  and  therefore,  the  evidence 
is  suggestive  for  liver  toxicity  in  humans  after  chronic  exposure. 

Chronic  exposure  to  MC  may  also  cause  cancer. 


IV.  SURVEILLANCE  AND 
PREVENTIVE  CONSIDERATIONS 

As  discussed  above.  MC  is  classified  as  a  suspect  or  potential  human 
carcinogen.  It  is  a  central  nervous  system  (CNS)  depressant  and  a 
skin,  eye  and  respiratory  tract  irritant.  At  extremely  high  concen- 
trations, MC  has  caused  fiver  damage  in  animals. 

MC  principally  affects  the  CNS,  where  it  acts  as  a  narcotic.  The  ob- 
servation of  the  symptoms  characteristic  of  CNS  depression,  along 
with  a  physical  examination,  provides  the  best  detection  of  early 
neurological  disorders.  Since  exposure  to  MC  also  increases  the 
carboxyhemoglobin  level  in  the  blood,  ambient  carbon  monoxide 
levels  would  have  an  additive  effect  on  that  carboxyhemoglobin  level. 
Based  on  such  information,  a  periodic  post-shift  carboxyhemoglobin 
test  as  an  index  of  the  presence  of  carbon  monoxide  in  the  blood  is 
recommended,  but  not  required,  for  medical  surveillance. 

Based  on  the  animal  evidence  and  three  epidemiologic  studies  pre- 
viously mentioned.  OSHA  concludes  that  MC  is  a  suspect  human 
carcinogen.  The  medical  surveillance  program  is  designed  to  observe 
exposed  workers  on  a  regular  basis.  While  the  medical  surveillance 
program  cannot  detect  MC-induced  cancer  at  a  preneoplastic  stage. 
OSHA  anticipates  that  as  in  the  past,  early  detection  and  treatments  of 
cancers  leading  to  enhanced  survival  rates  will  continue  to  evolve. 

A.  Medical  and  Occupational  History: 
The  medical  and  occupational  work  history  plays  an  important  role 
in  the  initial  evaluation  of  workers  exposed  to  MC.  It  is  therefore 
extremely  important  for  the  examining  physician  or  other  licensed 
health  care  professional  to  evaluate  the  MC-exposed  worker  carefully 
and  completely  and  to  focus  the  examination  on  MC's  potentially 
associated  health  hazards.  The  medical  evaluation  must  include  an 
annual  detailed  work  and  medical  history  with  special  emphasis  on 
cardiac  history  and  neurological  symptoms. 

An  important  goal  of  the  medical  history  is  to  elicit  information  from  the 
worker  regarding  potential  signs  or  symptoms  associated  with  increased 
levels  of  carboxyhemoglobin  due  to  the  presence  of  carbon  monoxide 
in  the  blood.  Physicians  or  other  licensed  health  care  professionals 
should  ensure  that  the  smoking  history  of  all  MC  exposed  employees  is 
known.  Exposure  to  MC  may  cause  a  significant  increase  in  carboxyh- 
emoglobin level  in  all  exposed  persons.  However,  smokers  as  well  as 
workers  with  anemia  or  heart  disease  and  those  concurrently  exposed 
to  carbon  monoxide  are  at  especially  high  risk  of  toxic  effects  because 
of  an  already  reduced  oxygen  carrying  capacity  of  the  blood. 

A  comprehensive  or  interim  medical  and  work  history  should  also  in- 
clude occurrence  of  headache,  dizziness,  fatigue,  chest  pain,  shortness 
of  breath,  pain  in  the  limbs,  and  irritation  of  the  skin  and  eyes. 

In  addition,  it  is  important  for  the  physician  or  other  licensed  health 
care  professional  to  become  familiar  with  the  operating  conditions 
in  which  exposure  to  MC  is  likely  to  occur.  The  physician  or  other 
licensed  health  care  professional  also  must  become  familiar  with  the 
signs  and  symptoms  that  may  indicate  that  a  worker  is  receiving  oth- 
erwise unrecognized  and  exceptionally  high  exposure  levels  of  MC. 

An  example  of  a  medical  and  work  history  that  would  satisfy  the 
requirement  for  a  comprehensive  or  interim  work  history  is  repre- 
sented by  the  following: 

The  following  is  a  list  of  recommended  questions  and  issues  for  the 
self-administered  questionnaire  for  methylene  chloride  exposure. 

QUESTIONNAIRE  FOR 
METHYLENE  CHLORIDE  EXPOSURE 

/.  Demographic  Information 

1.  Name 

2.  Social  Security  Number 

3.  Date 

4.  Date  of  Birth 

5.  Age 

6.  Present  occupation 

7.  Sex 

8.  Race 
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Subpart  Z — Toxic  and  Hazardous  Substances 


//.  Occupational  History 
,i  worked  with  methylene  chloride,  dli  hloromi  thane, 
methylem  dlchlorlde,  or  CHa  i  I,  (all  an  different  names  for  thi 
chemical)?  Pleaae  Hal  whU  h  on  the  occupational  hlatory  form  u  von 
have  not  already 

u  have  worked  In  any  <■!  the  following  Induatrtea  and  have  nol 
Uated  them  on  the  occupational  hlatory  form,  pleaae  do  to. 

Furniture  itrl] 

Polyurethane  foam  manufacturing 

Chemical  manufacturing  01  formulation 

Pharmaceutical  manufacturing 

Am  Industry  in  which  you  used  solvents  to  clean  and  degreaai 
menl  01  parts 

Construction,  eapedally  painting  and  refiniahing 

Aerosol  manufai  tui  tag 

\i i\  industry  in  which  you  used  aerosol  adhestvea 

.!  If  you  have  not  listed  hobbles  or  household  projects  on  theoccupa 
1  urn.  1 1  hlatorj  form,  especially  furniture  reflnlshlng,  spray  painting,  or 
palnl  stripping,  please  do  so, 

///.  Medical  History 

A.  General 

1 .  Do  you  consider  yourself  to  lx-  in  good  health?  If  no.  state  reason(s). 

2.  Do  you  or  have  you  ever  had: 
.1.  Persistent  thirst 

b.  Frequent  urination  (three  times  or  more  at  night) 
C.  Dermatitis  or  irritated  skin 
d.  Non-healing  wounds 

3.  What  prescription  or  non-prescription  medications  do  you  take, 
and  for  what  reasons? 

4.  Are  you  allergic  to  any  medications,  and  what  type  of  reaction  do 
you  have? 

B.  Respiratory 

1 .  Do  you  have  or  have  you  ever  had  any  chest  illnesses  or  diseases? 
Explain. 

2.  Do  you  have  or  have  you  ever  had  any  of  the  following: 

a.  Asthma 

b.  Wheezing 

c.  Shortness  of  breath 

3.  Have  you  ever  had  an  abnormal  chest  X-ray?  If  so.  when,  where, 
and  what  were  the  findings? 

4.  Have  you  ever  had  difficulty  using  a  respirator  or  breathing  ap- 
paratus? Explain. 

5.  Do  any  chest  or  lung  diseases  run  in  your  family?  Explain. 

6.  Have  you  ever  smoked  cigarettes,  cigars,  or  a  pipe?  Age  started: 

7.  Do  you  now  smoke? 

8.  If  you  have  stopped  smoking  completely,  how  old  were  you  when 
you  stopped? 

9.  On  the  average  of  the  entire  time  you  smoked,  how  many  packs  of 
cigarettes,  cigars,  or  bowls  of  tobacco  did  you  smoke  per  day? 

C.  Cardiovascular 
1 .  Have  you  ever  been  diagnosed  with  any  of  the  following:  Which  of  the  fol- 
lowing apply  to  you  now  or  did  apply  to  you  at  some  time  in  the  past,  even 
if  the  problem  is  controlled  by  medication?  Please  explain  any  yes  answers 
(i.e..  when  problem  was  diagnosed,  length  of  time  on  medication). 

a.  High  cholesterol  or  triglyceride  level 

b.  Hypertension  (high  blood  pressure) 

c.  Diabetes 

d.  Family  history  of  heart  attack,  stroke,  or  blocked  arteries 


2  1  lavt  vmi  '-W  1  had  1  heat  pain  '  11  dona, 

.1  wii.ii  waa  lb'-  quality  ol  the  pain  n  •  ■ .  <  rushing,  stabbing  sow  ezmg)? 

b  Did  the  pain  go  anywhere  (1  e    Into  |aw,  led  arm)? 

,    What  brought  the  pain  out? 

ii  iiow  long  did  II  laat? 

1    What  made  the  pain  1411  .iway? 

3  Have  \'>n  evea  had  hear)  i lis.-. is,-  ,,  heart  attai  k.  stroke,  aneurysm,  01 
1  iii  H  ked  arteries  anywhere  In  you  body?  Explain  (when,  treatment] 

1  Have  you  ever  had  bypass  surgery  for  bloi  ked  arteries  In  youi  heart 
in  anywhere  else?  Explain. 

5.  Have  you  ever  had  any  other  umcedures  done  to  open  up  a  blocked  artery 
(balloon  angioplasty,  i  arotid  endarterei  tomy  <  lot  dissolving  drug)? 

6.  Do  you  have  or  have  you  ever  bad  (explain  each): 

.1  Heart  murmur 

b.  Irregular  hen 

c.  Shortness  ol  breath  while  lying  flat 

d.  Congestive  heart  failure 

e.  Ankle  swelling 

f.  Recurrent  pain  anywhere  below  the  waist  while  walking 

7.  Have  you  ever  had  an  electrocardiogram  (EKG)?  When? 

8.  Have  you  ever  had  an  abnormal  EKG?  If  so.  when,  where,  and  what 
were  the  findings? 

9.  Do  any  heart  diseases,  high  blood  pressure,  diabetes,  high  choles- 
terol, or  high  triglycerides  run  in  your  family?  Explain. 

D.  Hepatobiliary  and  Pancreas 

1 .  Do  you  now  or  have  you  ever  drunk  alcoholic  beverages?  Age  started: 
Age  stopped: . 

2.  Average  numbers  per  week: 

a.  Beers: .  ounces  in  usual  container: 

b.  Glasses  of  wine: .  ounces  per  glass: 

c.  Drinks: .  ounces  in  usual  container: 

3.  Do  you  have  or  have  you  ever  had  (explain  each): 

a.  Hepatitis  (infectious,  autoimmune,  drug-induced,  or  chemical) 

b.  Jaundice 

c.  Elevated  liver  enzymes  or  elevated  bilirubin 

d.  Liver  disease  or  cancer 

E.  Central  Nervous  System 
1.  Do  you  or  have  you  ever  had  (explain  each): 

a.  Headache 

b.  Dizziness 

c.  Fainting 

d.  Loss  of  consciousness 

e.  Garbled  speech 

f.  Lack  of  balance 

g.  Mental/psychiatric  illness 
h.  Forgetfulness 

F.  Hematologic 

1.  Do  you  have,  or  have  you  ever  had  (explain  each): 

a.  Anemia 

b.  Sickle  cell  disease  or  trait 

c.  Glucose-6-phosphate  dehydrogenase  deficiency 

d.  Bleeding  tendency  disorder 

2.  If  not  already  mentioned  previously,  have  you  ever  had  a  reaction 
to  sulfa  drugs  or  to  drugs  used  to  prevent  or  treat  malaria?  What  was 
the  drug?  Describe  the  reaction. 
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B.  Physical  Examination 
The  complete  physical  examination,  when  coupled  with  the  medical 
and  occupational  history,  assists  the  physician  or  other  licensed 
health  care  professional  in  detecting  pre-existing  conditions  that 
might  place  the  employee  at  increased  risk,  and  establishes  a  baseline 
for  future  health  monitoring.  These  examinations  should  include: 

1.  Clinical  impressions  of  the  nervous  system,  cardiovascular  func- 
tion and  pulmonary  function,  with  additional  tests  conducted  where 
indicated  or  determined  by  the  examining  physician  or  other  licensed 
health  care  professional  to  be  necessary. 

2.  An  evaluation  of  the  advisability  of  the  worker  using  a  respirator, 
because  the  use  of  certain  respirators  places  an  additional  burden 
on  the  cardiopulmonary  system.  It  is  necessary  for  the  attending 
physician  or  other  licensed  health  care  professional  to  evaluate  the 
cardiopulmonary  function  of  these  workers,  in  order  to  inform  the 
employer  in  a  written  medical  opinion  of  the  worker's  ability  or  fit- 
ness to  work  in  an  area  requiring  the  use  of  certain  types  of  respi- 
ratory protective  equipment.  The  presence  of  facial  hair  or  scars 
that  might  interfere  with  the  worker's  ability  to  wear  certain  types 
of  respirators  should  also  be  noted  during  the  examination  and  in 
the  written  medical  opinion. 

Because  of  the  importance  of  lung  function  to  workers  required  to 
wear  certain  types  of  respirators  to  protect  themselves  from  MC 
exposure,  these  workers  must  receive  an  assessment  of  pulmonary 
function  before  they  begin  to  wear  a  negative  pressure  respirator  and 
at  least  annually  thereafter.  The  recommended  pulmonary  function 
tests  include  measurement  of  the  employee's  forced  vital  capacity 
(FVC).  forced  expiratory  volume  at  one  second  (FEV1).  as  well  as 
calculation  of  the  ratios  of  FEV1  to  FVC,  and  the  ratios  of  measured 
FVC  and  measured  FEV1  to  expected  respective  values  corrected 
for  variation  due  to  age.  sex.  race,  and  height.  Pulmonary  function 
evaluation  must  be  conducted  by  a  physician  or  other  licensed  health 
care  professional  experienced  in  pulmonary  function  tests. 

The  following  is  a  summary  of  the  elements  of  a  physical  exam  which 
would  fulfill  the  requirements  under  the  MC  standard: 

PHYSICAL  EXAM 

/.  Skin  and  appendages 

1 .  Irritated  or  broken  skin 

2.  Jaundice 

3.  Clubbing  cyanosis,  edema 

4.  Capillary  refill  time 

5.  Pallor 


//.  Head 


1 .  Facial  deformities 

2.  Scars 

3.  Hair  growth 


///.  Eyes 


1 .  Scleral  icterus 

2.  Corneal  arcus 

3.  Pupillary  size  and  response 

4.  Fundoscopic  exam 


1 .  Standard  exam 

1 .  Standard  exam 

2.  Jugular  vein  distension 

3.  Peripheral  pulses 


IV.  Chest 


V.  Heart 


VI.  Abdomen 


1 .  Liver  span 


VII.  Nervous  System 
1 .  Complete  standard  neurologic  exam 


VIII.  Laboratory 

1 .  Hemoglobin  and  hematocrit 

2.  Alanine  aminotransferase  (ALT.  SGPT) 

3.  Post-shift  carboxyhemoglobin 

IX.  Studies 

1 .  Pulmonary  function  testing 

2.  Electrocardiogram 

An  evaluation  of  the  oxygen  carrying  capacity  of  the  blood  of  employ- 
ees (for  example  by  measured  red  blood  cell  volume)  is  considered 
useful,  especially  for  workers  acutely  exposed  to  MC. 

It  is  also  recommended,  but  not  required,  that  end  of  shift  carboxyh- 
emoglobin levels  be  determined  periodically,  and  any  level  above  3% 
for  non-smokers  and  above  10%  for  smokers  should  prompt  an  inves- 
tigation of  the  worker  and  his  workplace.  This  test  is  recommended 
because  MC  is  metabolized  to  CO.  which  combines  strongly  with 
hemoglobin,  resulting  in  a  reduced  capacity  of  the  blood  to  transport 
oxygen  in  the  body.  This  is  of  particular  concern  for  cigarette  smokers 
because  they  already  have  a  diminished  hemoglobin  capacity  due  to 
the  presence  of  CO  in  cigarette  smoke. 

C.  Additional  Examinations  and  Referrals 

1 .  Examination  by  a  Specialist 

When  a  worker  examination  reveals  unexplained  symptoms  or  signs 
(i.e.  in  the  physical  examination  or  in  the  laboratory  tests),  follow-up 
medical  examinations  are  necessary  to  assure  that  MC  exposure  is 
not  adversely  affecting  the  worker's  health.  When  the  examining 
physician  or  other  licensed  health  care  professional  finds  it  nec- 
essary, additional  tests  should  be  included  to  determine  the  nature 
of  the  medical  problem  and  the  underlying  cause.  Where  relevant, 
the  worker  should  be  sent  to  a  specialist  for  further  testing  and 
treatment  as  deemed  necessary. 

The  final  rule  requires  additional  investigations  to  be  covered  and  it 
also  permits  physicians  or  other  licensed  health  care  professionals 
to  add  appropriate  or  necessary  tests  to  improve  the  diagnosis  of 
disease  should  such  tests  become  available  in  the  future. 

2.  Emergencies 

The  examination  of  workers  exposed  to  MC  in  an  emergency  should 
be  directed  at  the  organ  systems  most  likely  to  be  affected.  If  the 
worker  has  received  a  severe  acute  exposure,  hospitalization  may  be 
required  to  assure  proper  medical  intervention.  It  is  not  possible  to 
precisely  define  "severe."  but  the  physician  or  other  licensed  health 
care  professional's  judgement  should  not  merely  rest  on  hospital- 
ization. If  the  worker  has  suffered  significant  conjunctival,  oral,  or 
nasal  irritation,  respiratory  distress,  or  discomfort,  the  physician  or 
other  licensed  health  care  professional  should  instigate  appropriate 
follow-up  procedures.  These  include  attention  to  the  eyes,  lungs  and 
the  neurological  system.  The  frequency  of  follow-up  examinations 
should  be  determined  by  the  attending  physician  or  other  licensed 
health  care  professional.  This  testing  permits  the  early  identification 
essential  to  proper  medical  management  of  such  workers. 

D.  Employer  Obligations 
The  employer  is  required  to  provide  the  responsible  physician  or  other 
licensed  health  care  professional  and  any  specialists  involved  in  a 
diagnosis  with  the  following  information:  a  copy  of  the  MC  standard 
including  relevant  appendices,  a  description  of  the  affected  employ- 
ee's duties  as  they  relate  to  his  or  her  exposure  to  MC:  an  estimate 
of  the  employee's  exposure  including  duration  (e.g..  15hr/wk,  three 
8-hour  shifts/wk.  full  time):  a  description  of  any  personal  protec- 
tive equipment  used  by  the  employee,  including  respirators;  and 
the  results  of  any  previous  medical  determinations  for  the  affected 
employee  related  to  MC  exposure  to  the  extent  that  this  information 
is  within  the  employer's  control. 

E.  Physicians'  or  Other  Licensed  Health  Care 
Professionals'  Obligations 
The  standard  requires  the  employer  to  ensure  that  the  physician  or 
other  licensed  health  care  professional  provides  a  written  statement 
to  the  employee  and  the  employer.  This  statement  should  contain 
the  physician's  or  licensed  health  care  professional's  opinion  as  to 
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APPENDIX  C  TO  SECTION  1910.1052— 
QUESTIONS  AND  ANSWERS— 
METHYLENE  CHLORIDE  CONTROL 
IN  FURNITURE  STRIPPING 
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Appendix  A  to  Part  1926 


APPENDIX  A  TO  PART  1926— DESIGNATIONS  FOR 
GENERAL  INDUSTRY  STANDARDS  INCORPORATED  INTO 
BODY  OF  CONSTRUCTION  STANDARDS 

New  Designations  i<>i  General  Industx]  si.nni.inK  Incorporated  Into  Bod) 

hi  (  hush  in  iii in  Stan*  i 

1926  DESIGNATIONS  FOR  APPLICABLE  1910  STANDARDS 


New  §  no.  and/or  para. 


Source  §  no.  and/or  para. 


0  |c) 

|[)o||,li 

|Do.|(e) 

1926.32(g) 

1926.33 

1926.34(a) 

|Do.|(b) 

|Do.)(c) 

1926.35 

1926.50(g) 

1926.51(a)(6) 

IDo  I  (d)(2) 

|Do.|  (0  (2)-(4) 

|Do.l(g) 

IDo.||h) 

IDo.l  (0 

1926.53  (c)— (r) 

1926.57(0—10 

1926.64 

1926.65 

1926.66(a) 

|Do.](b) 

|Do.|  (c)-(d) 

|Do.|(e)-(g) 

1926.95 

1926.96 

1926.9;  i  0    |e) 

|Do.|(0-(h) 

1926.98 

1926.102(a)(6) 

|Do.|(7) 

|Do.|(8) 

1926.103(d) 

IDo.]  (e) 

(Do.KO-(i) 

1926.150(c)(1)  (xi) 

[Do]  (xli) 

[Do.]  (xiii) 

IDo.]  (xiv) 

1926.152(b)(5) 

(Do.l(h) 

IDo.MO 

|Do.l(j) 

(Do.|(k)(l)-(3)... 

IDo.]  (k)(4) 

1926.153(a)  (3) 

IDo.l  (m)(l) 

IDo.l  (2) 

[Do.]  (3) 

[Do.]  (4) 

|Do.)(n) 

[Do.l(o) 

1926.156 

1926.157 

1926.158 

1926.159 

1926.200(c)(3) 

1926.250(c)  

[Do.]  (d)  (l)-(4)  ... 
1926.251(a)(5) 

[Do.]  (a)(6) 

IDo.)(b)(6)(0— (ii).. 

IDo.]  (c)(6)-(7) 

[Do.]  (c)(8) 

[Do.]  (c)(9) 

IDo.l(c)llO)— (12). 

[Do.](c)(13)-(15). 

[Do]  (d)(3)— (6)  .... 

[Do.]  (e)(3)— (5) 

[Do.]  (e)(6)— (7) 

[Do.]  (e)(8) 


1910.5(a) 

IDo.l  Id 

|Do.|  Id) 
1910.12(b) 
1910.20 
1910.36(b)(4) 
1910.37  (q)(l) 

IDo. |  (k)(2) 
1910.38(a) 
1910.151(c) 
1910.141(a)(2)(v) 

IDo.]  (h) 

|Do.|(d)(l)-(3| 

|Do.|  (g)(2) 

IDo.]  (a)(5) 

IDo.l  (e) 
1910.96 
1910.94 
1910.119 
1910.120 
191  0.107  (a) 

IDo.l  (b)(l)-(  10) 

|Do.|  (c)-(d) 

IDo]  (h)-0) 
1910.132 
1910.136 
1910.156(e) 

|Do.|  Subpt.  L  App.  E 
1910.156(0 
1910.133(a)  (2) 

IDo.]  (4) 

|Do.|  (5) 
1910.134  (a) 

IDo.l  (b) 

[Do.|  (d)-(g) 
1910.157(g)(1) 

[Do.)  (g)(2) 

IDo.]  [c)(4l 

IDo.l  (e)(3) 
1910.107(e)(2) 
1910.106(j) 

(Do.)  (b) 

|Do.|(c) 

IDo.l  (g)(4) 

IDo.l  (a)(22) 
1910.110(a)(4) 

IDo.l  (d)(1) 

IDo.)  (d)(2) 

IDo.l  (d)(7)(vii) 

[Do.l  (d)(7)(viii) 

IDo.)  (b)(5)(iii) 

|Do.)  (d)(10) 
1910.160 
1910.162 
1910.164 
1910.165 
1910.145(d)(4) 
1910.176(c) 

1910.30(a)  (1).  (2).  (4)  and  (5) 
1910.184(a) 

IDo.l  (d) 

[Do.]  (e)(3)(i)-(ii) 

(Do.)  (c)  (2)-(3) 

IDo.l  (c)(5) 

IDo.]  (c)(7) 

|Do.|  (c)(10)-(12) 

IDo.KO  (2)— (4) 

IDo.l  (h)  (2)— (5) 

[Do.|  (0  (2)— (4) 

[Do.l  (i)  (6)— (7) 

[Do.l  (0(9) 


New  §  no.  and/or  para.  Source  S  no.  and/or  para. 

1926.300(b)  (3) 1910  2l2(a)(l| 

IDo.]  (4|  IDo.l  (a)(3) 

|Do.|(5)  ID..  I  (a)(5) 

[Do.|(6J [Do.|(b) 

|Do.|  (71  ...  1910.2  1 

[ [Do.]  (b)  (3)  and  (4) 

l(b)(10)  1910.244(b) 

1910  2l5(.i|  121 

|Do.|(e] [Do.]  (4) 

04  (g) 1910.213(h)(1) 

ID..  I  110   ID..  I  (d)(1) 

in.. 110 Ii".  I  (e)(1) 

1926.305(d)(1) 1910.244(a)(2)  (III)— Mil) 

1926.306 1910.169 

1926.307 1910.219 

1926.350(a)  (10) 1910.253(b)  (4)(lll) 

IDo.l  (11) IDo.l  (21(11) 

IDo.l  (12) 1910.101(b) 

1926.353(b)(3) 1910.252(b)(4|(lv| 

1926.416(a)(4) 1910.3331(1121 

IDo.l  (0(1) IDo.l  (c|(10| 

|Do.|  (2) 1910.334(a)(1) 

IDo.l  (3) ID..  I  (.0(2)(ill| 

IDo.l  (4) |Do.|  (a)(5) 

|Do.|  (5)-(6) IDo.l  (b)  (l)-(2) 

IDo.l  (7)-(9) IDo.l  (<)  (l)-(3) 

IDo.l  (10) IDo  ](d| 

1926.417(d) 1910.333(b)(2) 

1926.451(a)  (22) 1910.28(a)  (15) 

IDo.)  (23) IDo.l  (18) 

[Do.]  (24) |Do.|  (20) 

1926.453  (a) 1910.29  (a) 

|Do.|(b) |Do.](c) 

1926.550  (a)(19) 1910.184(c)(9) 

1926.600(a)(7) 1910.176(0 

1926.602(c)(1)  (vlO 1910.178(m)  (3) 

(Do.]  (viii) IDo.l  (121 

1926.900  (s)  1910.109  (g)l2)(iil 

IDo.l  (t) [Do.l  (h)(3)(H) 

1926.905(u) [Do.|  (e)(3)(Ul) 

1926.914(aa) [Do.|  (a](12) 

1926.1050(b) 1910.21(g)(9) 

1926.1071 1910.401 

1926.1072 1910.402 

1926.1076 1910.410 

1926.1080 1910.420 

1926.1081 1910.421 

1926.1082 1910.422 

1926.1083 1910.423 

1926.1084 1910.424 

1926.1085 1910.425 

1926.1086 1910.426 

1926.1087 1910.427 

1926.1090 1910.430 

1926.1091 1910.440 

1926.1092 1910.441 

1926.1102 1910.1002 

1926.1103 1910.1003 

1926.1104 1910.1004 

1926.1105 1910.1005 

1926.1106 1910.1006 

1926.1107 1910.1007 

1926.1108 1910.1008 

1926.1109 1910.1009 

1926.1110 1910.1010 

1926.1111 1910.1011 

1926.1112 1910.1012 

1926.1113 1910.1013 

1926.1114 1910.1014 

1926.1115 1910.1015 

1926.1116 1910.1016 

1926.1117 1910.1017 

1926.1118 1910.1018 

1926.1 128 1910.1028 

1926.1129 1910.1029 

1926.1144 1910.1044 

1926.1145 1910.1045 

1926.1147 1910.1047 

1926.1148 1910.1048 

|58  FR  35305.  June  30.  1993.  as  amended  at  61  FR  9255.  Mar.  7.  1996] 


Occupational  Safety  and  Health  Act,  Sec.  5.  Duties  52g 

"General  Duty  Clause" 


[The  following  is  commonly  referred  to  as  the  "General  Duty  Clause" — CCH.] 
Sec.  5.  (a)  Each  employer — 

(1)  shall  furnish  to  each  of  his  employees  employment  and  a  place  of  em- 
ployment which  are  free  from  recognized  hazards  that  are  causing  or  are 
likely  to  cause  death  or  serious  physical  harm  to  his  employees; 

(2)  shall  comply  with  occupational  safety  and  health  standards  promulgated 
under  this  Act. 


29CFR  Part  1903— 

Inspections,  Citations,  and  Proposed  Penalties 


531 


Authority:  Sections  8  and  9  of  the  Occupational  Safety  and  Health 
Act  of  1970  (29  U.S.C.  657,  658);  5  U.S.C.  553;  Secretary  of  Labors 
Order  No.  1-90  (55  FR  9033)  or  6-96  (62  FR  1 1 1).  as  applicable. 

Source:  1903.7  also  issued  under  5  U.S.C.  553. 

Source:  36  FR  17850.  Sept.  4,  1971.  unless  otherwise  noted. 


§1903.1  Purpose  and  scope. 

The  Williams-Steiger  Occupational  Safety  and  Health  Act  of  1970  (84 
Stat.  1590  et  seq.,  29  U.S.C.  651  et  seq.)  requires,  in  part,  that  every 
employer  covered  under  the  Act  furnish  to  his  employees  employment 
and  a  place  of  employment  which  are  free  from  recognized  hazards  that 
are  causing  or  are  likely  to  cause  death  or  serious  physical  harm  to  his 
employees.  The  Act  also  requires  that  employers  comply  with  occupa- 
tional safety  and  health  standards  promulgated  under  the  Act.  and  that 
employees  comply  with  standards,  rules,  regulations  and  orders  issued 
under  the  Act  which  are  applicable  to  their  own  actions  and  conduct. 
The  Act  authorizes  the  Department  of  Labor  to  conduct  inspections,  and 
to  issue  citations  and  proposed  penalties  for  alleged  violations.  The  Act, 
under  section  20(b).  also  authorizes  the  Secretary  of  Health.  Education, 
and  Welfare  to  conduct  inspections  and  to  question  employers  and  em- 
ployees in  connection  with  research  and  other  related  activities.  The  Act 
contains  provisions  for  adjudication  of  violations,  periods  prescribed  for 
the  abatement  of  violations,  and  proposed  penalties  by  the  Occupational 
Safety  and  Health  Review  Commission,  if  contested  by  an  employer  or  by 
an  employee  or  authorized  representative  of  employees,  and  for  judicial 
review.  The  purpose  of  this  Part  1903  is  to  prescribe  rules  and  to  set  forth 
general  policies  for  enforcement  of  the  inspection,  citation,  and  proposed 
penalty  provisions  of  the  Act.  In  situations  where  this  Part  1903  sets 
forth  general  enforcement  policies  rather  than  substantive  or  procedural 
rules,  such  policies  may  be  modified  in  specific  circumstances  where  the 
Secretary  or  his  designee  determines  that  an  alternative  course  of  action 
would  better  serve  the  objectives  of  the  Act. 

§1903.2  Posting  of  notice;  availability  of  Act, 
regulations  and  applicable  standards. 

1903.2(a)(1)  Each  employer  shall  post  and  keep  posted  a  notice  or  notices, 
to  be  furnished  by  the  Occupational  Safety  and  Health  Administration. 
U.S.  Department  of  Labor,  informing  employees  of  the  protections  and 
obligations  provided  for  in  the  Act.  and  that  for  assistance  and  informa- 
tion, including  copies  of  the  Act  and  of  specific  safety  and  health  stan- 
dards, employees  should  contact  the  employer  or  the  nearest  office  of 
the  Department  of  Labor.  Such  notice  or  notices  shall  be  posted  by  the 
employer  in  each  establishment  in  a  conspicuous  place  or  places  where 
notices  to  employees  are  customarily  posted.  Each  employer  shall  take 
steps  to  insure  that  such  notices  are  not  altered,  defaced,  or  covered 
by  other  material. 

1903.2(a)(2)  Where  a  State  has  an  approved  poster  informing  employees 
of  their  protections  and  obligations  as  defined  in  §1952.10  of  this  chapter, 
such  poster,  when  posted  by  employers  covered  by  the  State  plan,  shall 
constitute  compliance  with  the  posting  requirements  of  section  8(c)(1)  of 
the  Act.  Employers  whose  operations  are  not  within  the  issues  covered  by 
the  State  plan  must  comply  with  paragraph  (a)(1)  of  this  section. 

1 903.2(a)(3)  Reproductions  or  facsimiles  of  such  Federal  or  State  posters 
shall  constitute  compliance  with  the  posting  requirements  of  section  8(c)(1) 
of  the  Act  where  such  reproductions  or  facsimiles  are  at  least  8  1/2  inches 
by  14  inches,  and  the  printing  size  is  at  least  10  pt.  Whenever  the  size  of 
the  poster  increases,  the  size  of  the  print  shall  also  increase  accordingly. 
The  caption  or  heading  on  the  poster  shall  be  in  large  type,  generally  not 
less  than  36  pt. 

1903.2(b)  Establishment  means  a  single  physical  location  where  business 
is  conducted  or  where  services  or  industrial  operations  are  performed. 
(For  example:  A  factory,  mill,  store,  hotel,  restaurant,  movie  theatre,  farm, 
ranch,  bank,  sales  office,  warehouse,  or  central  administrative  office.)  Where 
distinctly  separate  activities  are  performed  at  a  single  physical  location 
(such  as  contract  construction  activities  from  the  same  physical  location 
as  a  lumber  yard),  each  activity  shall  be  treated  as  a  separate  physical  es- 
tablishment, and  a  separate  notice  or  notices  shall  be  posted  in  each  such 


establishment,  to  the  extent  that  such  notices  have  been  furnished  by  the 
Occupational  Safety  and  Health  Administration.  U.S.  Department  of  Labor. 
Where  employers  are  engaged  in  activities  which  are  physically  dispersed, 
such  as  agriculture,  construction,  transportation,  communications,  and 
electric,  gas  and  sanitary  services,  the  notice  or  notices  required  by  this 
section  shall  be  posted  at  the  location  to  which  employees  report  each  day. 
Where  employees  do  not  usually  work  at,  or  report  to,  a  single  establish- 
ment, such  as  longshoremen,  traveling  salesmen,  technicians,  engineers. 
etc..  such  notice  or  notices  shall  be  posted  at  the  location  from  which  the 
employees  operate  to  carry  out  their  activities.  In  all  cases,  such  notice  or 
notices  shall  be  posted  in  accordance  with  the  requirements  of  paragraph 
(a)  of  this  section. 

1 903.2(c)  Copies  of  the  Act.  all  regulations  published  in  this  chapter  and  all 
applicable  standards  will  be  available  at  all  Area  Offices  of  the  Occupational 
Safety  and  Health  Administration,  U.S.  Department  of  Labor.  If  an  employer 
has  obtained  copies  of  these  materials,  he  shall  make  them  available  upon 
request  to  any  employee  or  his  authorized  representative  for  review  in  the 
establishment  where  the  employee  is  employed  on  the  same  day  the  request 
is  made  or  at  the  earliest  time  mutually  convenient  to  the  employee  or  his 
authorized  representative  and  the  employer. 

1903.2(d)  Any  employer  failing  to  comply  with  the  provisions  of  this  section 
shall  be  subject  to  citation  and  penalty  in  accordance  with  the  provisions 
of  section  1 7  of  the  Act . 

(36  FR  17850.  Sept.  4.  1971.  as  amended  at  39  FR  39036,  Nov.  5.  19741 

§1903.3  Authority  for  inspection. 

1 903.3(a)  Compliance  Safety  and  Health  Officers  of  the  Department  of 
Labor  are  authorized  to  enter  without  delay  and  at  reasonable  times  any 
factory,  plant,  establishment,  construction  site,  or  other  area,  workplace 
or  environment  where  work  is  performed  by  an  employee  of  an  employer; 
to  inspect  and  investigate  during  regular  working  hours  and  at  other  rea- 
sonable times,  and  within  reasonable  limits  and  in  a  reasonable  manner, 
any  such  place  of  employment,  and  all  pertinent  conditions,  structures, 
machines,  apparatus,  devices,  equipment  and  materials  therein;  to  ques- 
tion privately  any  employer,  owner,  operator,  agent  or  employee;  and 
to  review  records  required  by  the  Act  and  regulations  published  in  this 
chapter,  and  other  records  which  are  directly  related  to  the  purpose  of 
the  inspection.  Representatives  of  the  Secretary  of  Health,  Education,  and 
Welfare  are  authorized  to  make  inspections  and  to  question  employers  and 
employees  in  order  to  carry  out  the  functions  of  the  Secretary  of  Health. 
Education,  and  Welfare  under  the  Act.  Inspections  conducted  by  Depart- 
ment of  Labor  Compliance  Safety  and  Health  Officers  and  representatives 
of  the  Secretary  of  Health.  Education,  and  Welfare  under  section  8  of  the 
Act  and  pursuant  to  this  Part  1903  shall  not  affect  the  authority  of  any 
State  to  conduct  inspections  in  accordance  with  agreements  and  plans 
under  section  18  of  the  Act. 

1903.3(b)  Prior  to  inspecting  areas  containing  information  which  is  classified 
by  an  agency  of  the  United  States  Government  in  the  interest  of  national 
security.  Compliance  Safety  and  Health  Officers  shall  have  obtained  the 
appropriate  security  clearance. 

§1903.4  Objection  to  inspection. 

1903.4(a)  Upon  a  refusal  to  permit  the  Compliance  Safety  and  Health  Officer, 
in  exercise  of  his  official  duties,  to  enter  without  delay  and  at  reasonable 
times  any  place  of  employment  or  any  place  therein,  to  inspect,  to  review 
records,  or  to  question  any  employer,  owner,  operator,  agent,  or  employee, 
in  accordance  with  §1903.3  or  to  permit  a  representative  of  employees  to 
accompany  the  Compliance  Safety  and  Health  Officer  during  the  physical 
inspection  of  any  workplace  in  accordance  with  §1903.8,  the  Safety  and 
Health  Officer  shall  terminate  the  inspection  or  confine  the  inspection  to 
other  areas,  conditions,  structures,  machines,  apparatus,  devices,  equip- 
ment, materials,  records,  or  interviews  concerning  which  no  objection  is 
raised.  The  Compliance  Safety  and  Health  Officer  shall  endeavor  to  ascertain 
the  reason  for  such  refusal,  and  shall  immediately  report  the  refusal  and 
the  reason  therefor  to  the  Area  Director.  The  Area  Director  shall  consult 
with  the  Regional  Solicitor,  who  shall  take  appropriate  action,  including 
compulsory  process,  if  necessary. 

1903.4(b)  Compulsory  process  shall  be  sought  in  advance  of  an  attempted 
inspection  or  investigation  if,  in  the  judgment  of  the  Area  Director  and 
the  Regional  Solicitor,  circumstances  exist  which  make  such  preinspec- 
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t  ion  process  desirable  oi  necessarj    Some  examples  "i  drcumsl 
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1903.4(b)(1)  When  t In- cinpli  nn-|i.i'.i  |  ii.ii  Hi  i  -t  II I  m  i  mi)  tin  iil\  arOmUl  II  1\  'puts 
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1903.4(b)(2)  When  .in  Inspection  Is  scheduled  Eu  Brom  the  lot  .ii  c >r i »•  e  and 
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to  return  lo  I  In  ullii  r  ohtain  .i  warrant  and  return  to  the  worksite; 
1903.4(b)(3)  When  an  Inspection  Includes  the  use  of  special  equipment  or 
when  the  presence  ot  an  expert  or  experts  Is  needed  In  order  to  properly 
conduct  the  Inspection,  and  procuring  ■  warrant  prior  to  an  attempt  to 
Inspect  would  alto  late  the  difficulties  or  rusts  encountered  in  coordinating 
tin-  availability  ul  such  equipment  or  expert. 

1903.4(c)  With  the  approval  of  the  Regional  Administrator  and  the  Regional 
Solicitor,  compulsory  process  may  also  be  obtained  by  the  Area  Director 
01  bis  designee. 

1903.4(d)  For  purposes  of  this  section,  the  term  compulsory  process  shall 
mean  the  institution  of  any  appropriate  action.  Including  ex  parte  application 
for  an  inspection  warrant  or  its  equivalent.  Ex  parte  inspection  warrants 
shall  be  In  the  preferred  form  of  compulsory  process  In  all  circumstances 
where  compulsory  process  is  relied  upon  to  seek  entry  to  a  workplace 
under  this  section. 

|45  FR  65923.  Oct.  3.  1980| 

§1903.5  Entry  not  a  waiver. 

Any  permission  to  enter.  Inspect,  review  records,  or  question  any  person, 
shall  not  imply  or  be  conditioned  upon  a  waiver  of  any  cause  of  action, 
citation,  or  penalty  under  the  Act.  Compliance  Safety  and  Health  Officers 
are  not  authorized  to  grant  any  such  waiver. 

§1903.6  Advance  notice  of  inspections. 

1903.6(a)  Advance  notice  of  inspections  may  not  be  given,  except  in  the 
following  situations: 

1903.6(a)(1)  In  cases  of  apparent  imminent  danger,  to  enable  the  employer 
to  abate  the  danger  as  quickly  as  possible; 

1903.6(a)(2)  In  circumstances  where  the  inspection  can  most  effectively  be 
conducted  after  regular  business  hours  or  where  special  preparations  are 
necessary  for  an  inspection; 

1 903.6(a)(3)  Where  necessary  to  assure  the  presence  of  representatives  of 
the  employer  and  employees  or  the  appropriate  personnel  needed  to  aid  in 
the  inspection;  and 

1 903.6(a)(4)  In  other  circumstances  where  the  Area  Director  determines  that 
the  giving  of  advance  notice  would  enhance  the  probability  of  an  effective 
and  thorough  inspection. 

1903.6(b)  In  the  situations  described  in  paragraph  (a)  of  this  section. 
advance  notice  of  inspections  may  be  given  only  if  authorized  by  the  Area 
Director,  except  that  in  cases  of  apparent  imminent  danger,  advance 
notice  may  be  given  by  the  Compliance  Safety  and  Health  Officer  without 
such  authorization  if  the  Area  Director  is  not  immediately  available.  When 
advance  notice  is  given,  it  shall  be  the  employer's  responsibility  promptly 
to  notify  the  authorized  representative  of  employees  of  the  inspection, 
if  the  identity  of  such  representative  is  known  to  the  employer.  (See 
§  1903.8(b)  as  to  situations  where  there  is  no  authorized  representative 
of  employees.)  Upon  the  request  of  the  employer,  the  Compliance  Safety 
and  Health  Officer  will  inform  the  authorized  representative  of  employees 
of  the  inspection,  provided  that  the  employer  furnishes  the  Compliance 
Safety  and  Health  Officer  with  the  identity  of  such  representative  and 
with  such  other  information  as  is  necessary  to  enable  him  promptly  to 
inform  such  representative  of  the  inspection.  An  employer  who  fails  to 
comply  with  his  obligation  under  this  paragraph  promptly  to  inform  the 
authorized  representative  of  employees  of  the  inspection  or  to  furnish 
such  information  as  is  necessary  to  enable  the  Compliance  Safety  and 
Health  Officer  promptly  to  inform  such  representative  of  the  inspection, 
may  be  subject  to  citation  and  penalty  under  section  17(c)  of  the  Act. 
Advance  notice  in  any  of  the  situations  described  in  paragraph  (a)  of  this 
section  shall  not  be  given  more  than  24  hours  before  the  inspection  is 
scheduled  to  be  conducted,  except  in  apparent  imminent  danger  situa- 
tions and  in  other  unusual  circumstances. 


1903.6(c) 'llir  Act  provides  In  set  linn  17(1)  that  any  |K'rvni  who  | 
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§1903.7  Conduct  of  inspections. 
1903.7(a)  Sublet  i  to  the  provisions  c4  gl903 :;.  tnspet  dons  shall  take  place 
.it  sin  h  nun's  and  in  such  plat  ea  ot  employment  .is  the  Area  Director  or 

the  Compliance  Safety  and  Health  '  >lf  n  it  mav  direct  Al  the  beginning  of 
.hi  Inspection,  Compliance  Safety  and  Health  Officers  shall  present  their 
credentials  to  the  owner,  operator,  or  agent  in  charge  at  the  establishment 
explain  the  nature  and  purpose  ol  the  inspection;  and  indicate  generally 
the  scope  of  the  inspection  and  the  records  specified  In  §1903.3  which  they 
wish  to  review.  However,  such  designation  of  records  shall  not  preclude 
access  to  additional  records  specified  In  §1903.3. 

1903.7(b)  Compliance  Safety  and  Health  Officers  shall  have  authority  to 
take  environmental  samples  and  to  take  or  obtain  photographs  related  to  the 
purpose  of  the  Inspection,  employ  other  reasonable  Investigative  techniques, 
and  question  privately  any  employer,  owner,  operator,  agent  or  employee  of 
an  establishment.  (See  §1903.9  on  trade  secrets.)  As  used  herein,  the  term 
"employ  other  reasonable  Investigative  techniques"  Includes,  but  Is  not  limited 
to.  the  use  of  devices  to  measure  employee  exposures  and  the  attachment  of 
personal  sampling  equipment  such  as  dosimeters,  pumps,  badges  and  other 
similar  devices  to  employees  In  order  to  monitor  their  exposures. 

|§1903.7(b)  amended  at  47  FR  55478  December  10.  1982.  effective 
January  10.  1983,| 

1 903.7(c)  In  taking  photographs  and  samples.  Compliance  Safety  and  Health 
Officers  shall  take  reasonable  precautions  to  insure  that  such  actions  with 
flash,  spark-producing,  or  other  equipment  would  not  be  hazardous.  Com- 
pliance Safety  and  Health  Officers  shall  comply  with  all  employer  safety  and 
health  rules  and  practices  at  the  establishment  being  inspected,  and  they 
shall  wear  and  use  appropriate  protective  clothing  and  equipment. 

1903.7(d)  The  conduct  of  inspections  shall  be  such  as  to  preclude  unrea- 
sonable disruption  of  the  operations  of  the  employer's  establishment. 

1903.7(e)  At  the  conclusion  of  an  inspection,  the  Compliance  Safety  and 
Health  Officer  shall  confer  with  the  employer  or  his  representative  and  in- 
formally ad  vise  him  of  any  apparent  safety  or  health  violations  disclosed  by 
the  inspection.  During  such  conference,  the  employer  shall  be  afforded  an 
opportunity  to  bring  to  the  attention  of  the  Compliance  Safety  and  Health 
Officer  any  pertinent  information  regarding  conditions  in  the  workplace. 

1903.7(f)  Inspections  shall  be  conducted  in  accordance  with  the  require- 
ments of  this  part. 

|36  FR  17850.  Sept.  14.  1971.  as  amended  at  47  FR  6533.  Feb.  12.  1982: 
47  FR  55481.  Dec.  10.  1982) 

§1903.8  Representatives  of  employers  and  employees. 

1903.8(a)  Compliance  Safety  and  Health  Officers  shall  be  in  charge  of  in- 
spections and  questioning  of  persons.  A  representative  of  the  employer  and 
a  representative  authorized  by  his  employees  shall  be  given  an  opportunity 
to  accompany  the  Compliance  Safety  and  Health  Officer  during  the  phys- 
ical inspection  of  any  workplace  for  the  purpose  of  aiding  such  inspection. 
A  Compliance  Safety  and  Health  Officer  may  permit  additional  employer 
representatives  and  additional  representatives  authorized  by  employees 
to  accompany  him  where  he  determines  that  such  additional  representa- 
tives will  further  aid  the  inspection.  A  different  employer  and  employee 
representative  may  accompany  the  Compliance  Safety  and  Health  Officer 
during  each  different  phase  of  an  inspection  if  this  will  not  interfere  with 
the  conduct  of  the  inspection. 

1903.8(b)  Compliance  Safety  and  Health  Officers  shall  have  authority  to 
resolve  all  disputes  as  to  who  is  the  representative  authorized  by  the  em- 
ployer and  employees  lor  the  purpose  of  this  section.  If  there  is  no  authorized 
representative  of  employees,  or  if  the  Compliance  Safety  and  Health  Officer 
is  unable  to  determine  with  reasonable  certainty  who  is  such  representative, 
he  shall  consult  with  a  reasonable  number  of  employees  concerning  matters 
of  safety  and  health  in  the  workplace. 

1 903.8(c)  The  representative(s)  authorized  by  employees  shall  be  an  employee(s) 
of  the  employer.  However,  if  in  the  judgment  of  the  Compliance  Safety  and 
Health  Officer,  good  cause  has  been  shown  why  accompaniment  by  a  third 
party  who  is  not  an  employee  of  the  employer  (such  as  an  industrial  hygienlst 
or  a  safety  engineer)  is  reasonably  necessary  to  the  conduct  of  an  effective  and 
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thorough  physical  inspection  of  the  workplace,  such  third  party  may  ac- 
company the  Compliance  Safety  and  Health  Officer  during  the  inspection. 

1903.8(d)  Compliance  Safety  and  Health  Officers  are  authorized  to  deny 
the  right  of  accompaniment  under  this  section  to  any  person  whose  con- 
duct interferes  with  a  fair  and  orderly  inspection.  The  right  of  accompan- 
iment in  areas  containing  trade  secrets  shall  be  subject  to  the  provisions  of 
§1903. 9(d).  With  regard  to  information  classified  by  an  agency  of  the  U.S. 
Government  in  the  interest  of  national  security,  only  persons  authorized 
to  have  access  to  such  information  may  accompany  a  Compliance  Safety 
and  Health  Officer  in  areas  containing  such  information. 

§1903.9  Trade  secrets. 

1903.9(a)  Section  15  of  the  Act  provides:  "All  information  reported  to  or 
otherwise  obtained  by  the  Secretary  or  his  representative  in  connection 
with  any  inspection  or  proceeding  under  this  Act  which  contains  or  which 
might  reveal  a  trade  secret  referred  to  in  section  1905  of  title  18  of  the 
United  States  Code  shall  be  considered  confidential  for  the  purpose  of  that 
section,  except  that  such  information  may  be  disclosed  to  other  officers 
or  employees  concerned  with  carrying  out  this  Act  or  when  relevant  in 
any  proceeding  under  this  Act.  In  any  such  proceeding  the  Secretary,  the 
Commission,  or  the  court  shall  issue  such  orders  as  may  be  appropriate 
to  protect  the  confidentiality  of  trade  secrets."  Section  15  of  the  Act  is 
considered  a  statute  within  the  meaning  of  section  552(b)(3)  of  title  5  of 
the  United  States  Code,  which  exempts  from  the  disclosure  requirements 
matters  that  are  "specifically  exempted  from  disclosure  by  statute." 

1903.9(b)  Section  1905  of  title  18  of  the  United  States  Code  provides: 
"Whoever,  being  an  officer  or  employee  of  the  United  States  or  of  any 
department  or  agency  thereof,  publishes,  divulges,  discloses,  or  makes 
known  in  any  manner  or  to  any  extent  not  authorized  by  law  any  infor- 
mation coming  to  him  in  the  course  of  his  employment  or  official  duties 
or  by  reason  of  any  examination  or  investigation  made  by,  or  return, 
report  or  record  made  to  or  filed  with,  such  department  or  agency  or  of- 
ficer or  employee  thereof,  which  information  concerns  or  relates  to  the 
trade  secrets,  processes,  operations,  style  of  work,  or  apparatus,  or  to  the 
identity,  confidential  statistical  data,  amount  or  source  of  any  income, 
profits,  losses,  or  expenditures  of  any  person,  firm,  partnership,  corpo- 
ration, or  association;  or  permits  any  income  return  or  copy  thereof  or 
any  book  containing  any  abstract  or  particulars  thereof  to  be  seen  or 
examined  by  any  person  except  as  provided  by  law:  shall  be  fined  not 
more  than  $  1 ,000,  or  imprisoned  not  more  than  1  year,  or  both;  and  shall 
be  removed  from  office  or  employment." 

1903.9(c)  At  the  commencement  of  an  inspection,  the  employer  may  iden- 
tify areas  in  the  establishment  which  contain  or  which  might  reveal  a  trade 
secret.  If  the  Compliance  Safety  and  Health  Officer  has  no  clear  reason  to 
question  such  identification,  information  obtained  in  such  areas,  including 
all  negatives  and  prints  of  photographs,  and  environmental  samples,  shall 
be  labeled  "confidential — trade  secret"  and  shall  not  be  disclosed  except 
in  accordance  with  the  provisions  of  section  1 5  of  the  Act. 

1 903.9(d)  Upon  the  request  of  an  employer,  any  authorized  representative 
of  employees  under  §1903.8  in  an  area  containing  trade  secrets  shall  be  an 
employee  in  that  area  or  an  employee  authorized  by  the  employer  to  enter 
that  area.  Where  there  is  no  such  representative  or  employee,  the  Compliance 
Safety  and  Health  Officer  shall  consult  with  a  reasonable  number  of  employ- 
ees who  work  in  that  area  concerning  matters  of  safety  and  health. 

§1903.10  Consultation  with  employees. 

Compliance  Safety  and  Health  Officers  may  consult  with  employees 
concerning  matters  of  occupational  safety  and  health  to  the  extent  they 
deem  necessary  for  the  conduct  of  an  effective  and  thorough  inspection. 
During  the  course  of  an  inspection,  any  employee  shall  be  afforded  an 
opportunity  to  bring  any  violation  of  the  Act  which  he  has  reason  to 
believe  exists  in  the  workplace  to  the  attention  of  the  Compliance  Safety 
and  Health  Officer. 

§1903.11  Complaints  by  employees. 

1903.1 1(a)  Any  employee  or  representative  of  employees  who  believe  that 
a  violation  of  the  Act  exists  in  any  workplace  where  such  employee  is 
employed  may  request  an  inspection  of  such  workplace  by  giving  notice 
of  the  alleged  violation  to  the  Area  Director  or  to  a  Compliance  Safety 
and  Health  Officer.  Any  such  notice  shall  be  reduced  to  writing,  shall  set 
forth  with  reasonable  particularity  the  grounds  for  the  notice,  and  shall 
be  signed  by  the  employee  or  representative  of  employees.  A  copy  shall 
be  provided  the  employer  or  his  agent  by  the  Area  Director  or  Compliance 


Safety  Health  Officer  no  later  than  at  the  time  of  inspection,  except  that, 
upon  the  request  of  the  person  giving  such  notice,  his  name  and  the 
names  of  individual  employees  referred  to  therein  shall  not  appear  in 
such  copy  or  on  any  record  published,  released,  or  made  available  by 
the  Department  of  Labor. 

1 903. 1 1  (b)  If  upon  receipt  of  such  notification  the  Area  Director  determines 
that  the  complaint  meets  the  requirements  set  forth  in  paragraph  (a)  of 
this  section,  and  that  there  are  reasonable  grounds  to  believe  that  the  al- 
leged violation  exists,  he  shall  cause  an  inspection  to  be  made  as  soon  as 
practicable,  to  determine  if  such  alleged  violation  exists.  Inspections  under 
this  section  shall  not  be  limited  to  matters  referred  to  in  the  complaint. 

1903.1 1(c)  Prior  to  or  during  any  inspection  of  a  workplace,  any  employee 
or  representative  of  employees  employed  in  such  workplace  may  notify  the 
Compliance  Safety  and  Health  Officer,  in  writing,  of  any  violation  of  the  Act 
which  they  have  reason  to  believe  exists  in  such  workplace.  Any  such  notice 
shall  comply  with  the  requirements  of  paragraph  (a)  of  this  section. 

1903.1 1(d)  Section  1 1(c)(1)  of  the  Act  provides:  "No  person  shall  discharge 
or  in  any  manner  discriminate  against  any  employee  because  such  em- 
ployee has  filed  any  complaint  or  instituted  or  caused  to  be  instituted  any 
proceeding  under  or  related  to  this  Act  or  has  testified  or  is  about  to  testify 
in  any  such  proceeding  or  because  of  the  exercise  by  such  employee  on 
behalf  of  himself  or  others  of  any  right  afforded  by  this  Act." 

(Approved  by  the  Office  of  Management  and  Budget  under  control  num- 
ber 1218-0064) 

[36  FR  17850.  Sept.  4.  1973,  as  amended  at  54  FR  24333.  June  7,  1989) 

§1903.12  Inspection  not  warranted;  informal  review. 

1 903.1 2(a)  If  the  Area  Director  determines  that  an  Inspection  is  not  war- 
ranted because  there  are  no  reasonable  grounds  to  believe  that  a  violation 
or  danger  exists  with  respect  to  a  complaint  under  §1903.11,  he  shall 
notify  the  complaining  party  in  writing  of  such  determination.  The  com- 
plaining party  may  obtain  review  of  such  determination  by  submitting  a 
written  statement  of  position  with  the  Assistant  Regional  Director  and, 
at  the  same  time,  providing  the  employer  with  a  copy  of  such  statement 
by  certified  mail.  The  employer  may  submit  an  opposing  written  state- 
ment of  position  with  the  Assistant  Regional  Director  and,  at  the  same 
time,  provide  the  complaining  party  with  a  copy  of  such  statement  by 
certified  mail.  Upon  the  request  of  the  complaining  party  or  the  employer, 
the  Assistant  Regional  Director  at  his  discretion,  may  hold  an  informal 
conference  in  which  the  complaining  party  and  the  employer  may  orally 
present  their  views.  After  considering  all  written  and  oral  views  presented, 
the  Assistant  Regional  Director  shall  affirm,  modify,  or  reverse  the  de- 
termination of  the  Area  Director  and  furnish  the  complaining  party  and 
the  employer  and  written  notification  of  his  decision  and  the  reasons 
therefor.  The  decision  of  the  Assistant  Regional  Director  shall  be  final 
and  not  subject  to  further  review. 

1903.12(b)  If  the  Area  Director  determines  that  an  inspection  is  not  war- 
ranted because  the  requirements  of  §1903.1 1(a)  have  not  been  met,  he 
shall  notify  the  complaining  party  in  writing  of  such  determination.  Such 
determination  shall  be  without  prejudice  to  the  filing  of  a  new  complaint 
meeting  the  requirements  of  §1903. 1 1(a). 

§1903.13  Imminent  danger. 

Whenever  and  as  soon  as  a  Compliance  Safety  and  Health  Officer  concludes 
on  the  basis  of  an  inspection  that  conditions  or  practices  exist  in  any  place  of 
employment  which  could  reasonably  be  expected  to  cause  death  or  serious 
physical  harm  immediately  or  before  the  imminence  of  such  danger  can  be 
eliminated  through  the  enforcement  procedures  otherwise  provided  by  the 
Act.  he  shall  inform  the  affected  employees  and  employers  of  the  danger 
and  that  he  is  recommending  a  civil  action  to  restrain  such  conditions  or 
practices  and  for  other  appropriate  relief  in  accordance  with  the  provisions 
of  section  1 3(a)  of  the  Act.  Appropriate  citations  and  notices  of  proposed 
penalties  may  be  issued  with  respect  to  an  imminent  danger  even  though, 
after  being  informed  of  such  danger  by  the  Compliance  Safety  and  Health 
Officer,  the  employer  immediately  eliminates  the  imminence  of  the  danger 
and  initiates  steps  to  abate  such  danger. 

§1903.14  Citations;  notices  of  de  minimis  violations; 
policy  regarding  employee  rescue  activities. 

1903.14(a)  The  Area  Director  shall  review  the  inspection  report  of  the 
Compliance  Safety  and  Health  Officer.  If,  on  the  basis  of  the  report  the 
Area  Director  believes  that  the  employer  has  violated  a  requirement  of 
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set  i i  .'i  iii.   \.  i  oi  any  standard,  rule da  promulgated  punu 

.mi  in  si  i  iimi  a  "i  the  Ai  i  ..I  iii  any  substantive  rah  publlabed  In  thla 
chapter,  he  ahall  If  appropriate,  conault  with  the  Regional  Solicitor,  and 
in  shall  laaue  to  the  employe)  elthei  s  i  ttatlan  oi  ■<  oath  t  ol  de  minimis 

violation*  which  have  no  direct  oi  i ledlate  relatlonahlp  to  safety  oi 

health  An  appropriate  •  Itatlon  oi  notice  ol  de  minimta  violation!  shall 
be  Issued  even  though  aftei  being  Informed  ol  an  alleged  violation  lis  the 
Compliance  Safety  and  Health  Officer ,  the  employei  Immediately  aba 
nr  Initiates  steps  to  abate,  such  alleged  violation  Any  i  Itatlon  or  notice 
of  dc  minimis  violations  shall  be  Issued  with  reasonable  pi ptnees 

aftei    termination  Ol  the  Inspection.   No  i  Matin .iv  In-  Issued  nuclei 

ihis  section  aftei  the  expiration  of  6  months  following  the  occurrence  ol 
any  allege'"1  Violation 

1903.14(b)  Any  rii.ii  inn  shall  describe  with  particularity  the  nature  of 
the  alleged  violation,  Including  a  reference  to  the  provisions]  ol  the  Act, 

Standard,  rule,  regulation,  or  order  aliened  to  h.ive  heen  violated    Any 

Citation  shall  also  lix  a  reason, il>lc  llnie  or  limes  for  the  abatement  of 

the  alleged  violation, 

1903.14(c)  If  a  citation  or  notice  of  de  minimis  violations  is  issued  for  a 
violation  alleged  In  a  request  for  Inspection  under  §1903.1 1(a)  or  a  noti- 
fication of  violation  under  §1903. 1 1(c).  a  copy  of  the  citation  or  notice  of 
de  minimis  violations  shall  also  be  sent  to  the  employee  or  representaUve 
of  employees  who  made  such  request  or  notification. 

1903.14(d)  After  an  inspection,  if  the  Area  Director  determines  that  a  cita- 
tion Is  not  warranted  with  respect  to  a  danger  or  violation  alleged  to  exist 
in  a  request  for  inspection  under  §1903. 1 1(a)  or  a  notification  of  violation 
under  §  1 903. 1 1  (c).  the  Informal  review  procedures  prescribed  In  §  1 903. 1 2(a) 
shall  be  applicable.  After  considering  all  \1ews  presented,  the  Assistant  Re- 
gional Director  shall  affirm  the  determination  of  the  Area  Director,  order  a 
reinspectlon.  or  Issue  a  citation  if  he  believes  that  the  inspection  disclosed 
a  violation.  The  Assistant  Regional  Director  shall  furnish  the  complaining 
party  and  the  employer  with  written  notification  of  his  determination  and 
the  reasons  therefor.  The  determination  of  the  Assistant  Regional  Director 
shall  be  final  and  not  subject  to  review. 

1903.14(e)  Every  citation  shall  state  that  the  issuance  of  a  citation  does  not 
constitute  a  finding  that  a  violation  of  the  Act  has  occurred  unless  there 
is  a  failure  to  contest  as  provided  for  in  the  Act  or.  if  contested,  unless  the 
citation  is  affirmed  by  the  Review  Commission. 

1903.14(f)  No  citation  may  be  issued  to  an  employer  because  of  a  rescue 
acUvity  undertaken  by  an  employee  of  that  employer  with  respect  to  an 
individual  in  imminent  danger  unless: 

1903.14(f)(1)(i)  Such  employee  is  designated  or  assigned  by  the  employer  to 
have  responsibility  to  perform  or  assist  in  rescue  operations,  and 

1903.14(f)(1)(H)  the  employer  fails  to  provide  protection  of  the  safety  and 
health  of  such  employee,  including  failing  to  provide  appropriate  training 
and  rescue  equipment;  or 

1903.14(f)(2)(i)  Such  employee  is  directed  by  the  employer  to  perform  rescue 
activities  in  the  course  of  carrying  out  the  employee's  job  duties,  and 

1903.14(f)(2)(H)  The  employer  falls  to  provide  protection  of  the  safety  and 
health  of  such  employee,  including  failing  to  provide  appropriate  training 
and  rescue  equipment;  or 

1903.14(f)(3)(i)  Such  employee  is  employed  in  a  workplace  that  requires 
the  employee  to  carry  out  duties  that  are  directly  related  to  a  workplace 
operation  where  the  likelihood  of  life-threatening  accidents  is  foreseeable, 
such  as  a  workplace  operation  where  employees  are  located  in  confined 
spaces  or  trenches,  handle  hazardous  waste,  respond  to  emergency  sit- 
uations, perform  excavations,  or  perform  construction  over  water;  and 

1903.14(f)(3)(H)  Such  employee  has  not  been  designated  or  assigned  to 
perform  or  assist  in  rescue  operations  and  voluntarily  elects  to  rescue  such 
an  individual;  and 

1 903.1 4(f)(3)(iii)  The  employer  has  failed  to  instruct  employees  not  desig- 
nated or  assigned  to  perform  or  assist  in  rescue  operations  of  the  arrange- 
ments for  rescue,  not  to  attempt  rescue,  and  of  the  hazards  of  attempting 
rescue  without  adequate  training  or  equipment. 

1903.14(f)(4)  For  purposes  of  this  policy,  the  term  "imminent  danger- 
means  the  existence  of  any  condition  or  practice  that  could  reasonably  be 
expected  to  cause  death  or  serious  physical  harm  before  such  condition  or 
practice  can  be  abated. 

[36  FR  17850.  Sept.  4.  1971.  as  amended  at  59  FR  66613.  Dec.  27.  1994) 


§1903. 14a  Petitions  for  modification 
of  abatement  date. 

1903.148(a)  An  employe!  may  Ble  I  petition  for  iihmIiIii  atloii  nl  alMlflllWII 

dale  when  he  has  made  a  good  lallh  efforl  to  i  nni|>ly  With  the  abatement 

requlrementa  ol  ■>  i  Itatlon,  but  sm  h  abatement  has  not  been  i  onph  ted 

In  i  suae  ol  lac-tors  beyond  his  reasonable  i  ontrol 

1903.148(b)  A  petition  ini  modtfli  ation  ••!  abati  tnenl  date  shall  in-  in  writing 
ami  shall  mi  iiuii  the  following  Information 

1903.14.1(b)(1)  All  steps  taken  by  the  employer,  and  the  dates  of  sm  h  ai  Hon. 
in  an  effort  to  achieve  compliance  during  the  prescribed  abatement  p 

1903.14.1(b)(2)  The  spec  Hie  additional  abatement  time  ne<  cssary  In  order 

in  achieve  compliance 

1903.14a(b)(3)  The  reasons  such  additional  time  Is  necessary.  Including 
the  unavailability  of  professional  or  technical  personnel  or  of  materials  ami 
equipment,  or  because  necessary  construction  or  alteration  of  facilities 
cannot  be  completed  by  the  original  abatement  date. 

1903.14.1(b)(4)  All  available  Interim  steps  being  taken  to  safeguard  the 
employees  against  the  cited  hazard  during  the  abatement  period. 

1 903. 1 4a(b)(5)  A  certification  that  a  copy  of  the  petition  has  been  posted  and. 
if  appropriate,  served  on  the  authorized  representaUve  of  affected  employees, 
in  accordance  with  subsection  (c)(1)  of  this  section  and  a  certlficaUon  of  the 
date  upon  which  such  posting  and  service  was  made. 

1 903.1 4a(c)  A  petition  for  modification  of  abatement  date  shall  be  filed  with 
the  Area  Director  of  the  United  States  Department  of  Labor  who  Issued  the 
citation  no  later  than  the  close  of  the  next  working  day  following  the  date 
on  which  abatement  was  originally  required.  A  later-filed  petition  shall  be 
accompanied  by  the  employer's  statement  of  exceptional  circumstances 
explaining  the  delay. 

1903.14a(c)(1)  A  copy  of  such  petition  shall  be  posted  In  a  conspicuous 
place  where  all  affected  employees  will  have  notice  thereof  or  near  such 
location  where  the  violation  occurred.  The  petition  shall  remain  posted  for 
a  period  of  ten  ( 1 0)  working  days.  Where  affected  employees  are  represented 
by  an  authorized  representative,  said  representaUve  shall  be  served  with 
a  copy  of  such  petition. 

1903.14a(c)(2)  Affected  employees  or  their  representatives  may  file  an  ob- 
jection in  writing  to  such  petition  with  the  aforesaid  Area  Director.  Failure 
to  file  such  objection  within  ten  ( 1 0)  working  days  of  the  date  of  posting  of 
such  petition  or  of  service  upon  an  authorized  representaUve  shall  consUtute 
a  waiver  of  any  further  right  to  object  to  said  petiUon. 
1903.14a(c)(3)  The  Secretary  or  his  duly  authorized  agent  shall  have  the 
authority  to  approve  any  petition  for  modification  of  abatement  date  filed 
pursuant  to  paragraphs  (b)  and  (c)  of  this  section.  Such  uncontested  petitions 
shall  become  final  orders  pursuant  to  sections  10(a)  and  (c)  of  the  Act. 

1903.14a(c)(4)  The  Secretary  or  his  authorized  representative  shall  not 
exercise  his  approval  power  until  the  expiration  of  fifteen  ( 1 5)  working  days 
from  the  date  the  petition  was  posted  or  served  pursuant  to  paragraphs 
(c)(1)  and  (2)  of  this  section  by  the  employer. 

1903.14a(d)  Where  any  petition  is  objected  to  by  the  Secretary  or  affected 
employees,  the  petition,  citation,  and  any  objections  shall  be  forwarded  to 
the  Commission  within  three  (3)  working  days  after  the  expiration  of  the 
fifteen  (15)  day  period  set  out  in  paragraph  (c)(4)  of  this  section. 

(40  FR6334.  Feb.  11.  1975;  40  FR  11351.  Mar.  11.  19751 

§1903.15  Proposed  penalties. 

1903.15(a)  After,  or  concurrent  with,  the  issuance  of  a  citation,  and  within  a 
reasonable  time  after  the  termination  of  the  inspection,  the  Area  Director  shall 
notify  the  employer  by  certified  mail  or  by  personal  service  by  the  Compliance 
Safety  and  Health  Officer  of  the  proposed  penalty  under  section  1 7  of  the  Act, 
or  that  no  penalty  is  being  proposed.  Any  notice  of  proposed  penalty  shall 
state  that  the  proposed  penalty  shall  be  deemed  to  be  the  final  order  of  the 
Review  Commission  and  not  subject  to  review  by  any  court  or  agency  unless, 
within  15  working  days  from  the  date  of  receipt  of  such  notice,  the  employer 
notifies  the  Area  Director  in  writing  that  he  intends  to  contest  the  citation  or 
the  notification  of  proposed  penalty  before  the  Review  Commission. 
1903.15(b)  The  Area  Director  shall  determine  the  amount  of  any  proposed 
penalty,  giving  due  consideration  to  the  appropriateness  of  the  penalty  with 
respect  to  the  size  of  the  business  of  the  employer  being  charged .  the  gravity 
of  the  violation,  the  good  faith  of  the  employer,  and  the  history  of  previous 
violations,  in  accordance  with  the  provisions  of  section  17  of  the  Act. 
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1 903. 1 5(c)  Appropriate  penalties  may  be  proposed  with  respect  to  an  al- 
leged violation  even  though  after  being  informed  of  such  alleged  violation 
by  the  Compliance  Safety  and  Health  Officer,  the  employer  immediately 
abates,  or  initiates  steps  to  abate,  such  alleged  violation.  Penalties  shall 
not  be  proposed  for  de  minimis  violations  which  have  no  direct  or  im- 
mediate relationship  to  safety  or  health. 

§1903.16  Posting  of  citations. 

1 903. 1 6(a)  Upon  receipt  of  any  citation  under  the  Act.  the  employer  shall 
immediately  post  such  citation,  or  a  copy  thereof,  unedited,  at  or  near 
each  place  an  alleged  violation  referred  to  in  the  citation  occurred,  except 
as  provided  below.  Where,  because  of  the  nature  of  the  employer's  op- 
erations, it  is  not  practicable  to  post  the  citation  at  or  near  each  place  of 
alleged  violation,  such  citation  shall  be  posted,  unedited,  in  a  prominent 
place  where  it  will  be  readily  observable  by  all  affected  employees.  For 
example,  where  employers  are  engaged  in  activities  which  are  physically 
dispersed  (see  §1903. 2(b)),  the  citation  may  be  posted  at  the  location  to 
which  employees  report  each  day.  Where  employees  do  not  primarily 
work  at  or  report  to  a  single  location  (see  §  1903.2(b)).  the  citation  may 
be  posted  at  the  location  from  which  the  employees  operate  to  carry  out 
their  activities.  The  employer  shall  take  steps  to  ensure  that  the  citation 
is  not  altered,  defaced,  or  covered  by  other  material.  Notices  of  de  minimis 
violations  need  not  be  posted. 

1903.16(b)  Each  citation,  or  a  copy  thereof,  shall  remain  posted  until  the 
violation  has  been  abated,  or  for  3  working  days,  whichever  is  later.  The 
filing  by  the  employer  of  a  notice  of  intention  to  contest  under  §1903. 17 
shall  not  affect  his  posting  responsibility  under  this  section  unless  and 
until  the  Review  Commission  issues  a  final  order  vacating  the  citation. 

1903.16(c)  An  employer  to  whom  a  citation  has  been  issued  may  post  a 
notice  in  the  same  location  where  such  citation  is  posted  indicating  that 
the  citation  is  being  contested  before  the  Review  Commission,  and  such 
notice  may  explain  the  reasons  for  such  contest.  The  employer  may  also 
indicate  that  specified  steps  have  been  taken  to  abate  the  violation. 

1903.16(d)  Any  employer  failing  to  comply  with  the  provisions  of  para- 
graphs (a)  and  (b)  of  this  section  shall  be  subject  to  citation  and  penalty 
in  accordance  with  the  provisions  of  section  17  of  the  Act. 

§1903.17  Employer  and  employee  contests  before 
the  Review  Commission. 

1903.17(a)  Any  employer  to  whom  a  citation  or  notice  of  proposed  penalty 
has  been  issued  may.  under  section  10(a)  of  the  Act.  notify  the  Area  Director 
in  writing  that  he  intends  to  contest  such  citation  or  proposed  penalty  before 
the  Review  Commission.  Such  notice  of  intention  to  contest  shall  be  post- 
marked within  15  working  days  of  the  receipt  by  the  employer  of  the  notice 
of  proposed  penalty.  Every  notice  of  intention  to  contest  shall  specify  whether 
it  is  directed  to  the  citation  or  to  the  proposed  penalty,  or  both.  The  Area 
Director  shall  immediately  transmit  such  notice  to  the  Review  Commission 
in  accordance  with  the  rules  of  procedure  prescribed  by  the  Commission. 

1903.17(b)  Any  employee  or  representative  of  employees  of  an  employer 
to  whom  a  citation  has  been  issued  may,  under  section  10(c)  of  the  Act. 
file  a  written  notice  with  the  Area  Director  alleging  that  the  period  of  time 
fixed  in  the  citation  for  the  abatement  of  the  violation  is  unreasonable. 
Such  notice  shall  be  postmarked  within  15  working  days  of  the  receipt  by 
the  employer  of  the  notice  of  proposed  penalty  or  notice  that  no  penalty 
is  proposed.  The  Area  Director  shall  immediately  transmit  such  notice 
to  the  Review  Commission  in  accordance  with  the  rules  of  procedure 
prescribed  by  the  Commission. 

§1903.18  Failure  to  correct  a  violation 
for  which  a  citation  has  been  issued. 

1903.18(a)  If  an  inspection  discloses  that  an  employer  has  failed  to  cor- 
rect an  alleged  violation  for  which  a  citation  has  been  issued  within  the 
period  permitted  for  its  correction,  the  Area  Director  shall,  if  appropriate, 
consult  with  the  Regional  Solicitor,  and  he  shall  notify  the  employer  by 
certified  mail  or  by  personal  service  by  the  Compliance  Safety  and  Health 
Officer  of  such  failure  and  of  the  additional  penalty  proposed  under  section 
1 7(d)  of  the  Act  by  reason  of  such  failure.  The  period  for  the  correction 
of  a  violation  for  which  a  citation  has  been  issued  shall  not  begin  to  run 
until  the  entry  of  a  final  order  of  the  Review  Commission  in  the  case  of 
any  review  proceedings  initiated  by  the  employer  in  good  faith  and  not 
solely  for  delay  or  avoidance  of  penalties. 

1903.18(b)  Any  employer  receiving  a  notification  of  failure  to  correct  a 
violation  and  of  proposed  additional  penalty  may.  under  section  10(b)  of 


the  Act.  notify  the  Area  Director  in  writing  that  he  intends  to  contest  such 
notification  or  proposed  additional  penalty  before  the  Review  Commission. 
Such  notice  of  intention  to  contest  shall  be  postmarked  within  1 5  working 
days  of  the  receipt  by  the  employer  of  the  notification  of  failure  to  correct 
a  violation  and  of  proposed  additional  penalty.  The  Area  Director  shall 
immediately  transmit  such  notice  to  the  Review  Commission  in  accordance 
with  the  rules  of  procedure  prescribed  by  the  Commission. 

1903.18(c)  Each  notification  of  failure  to  correct  a  violation  and  of  pro- 
posed additional  penalty  shall  state  that  it  shall  be  deemed  to  be  the 
final  order  of  the  Review  Commission  and  not  subject  to  review  by  any 
court  or  agency  unless,  within  15  working  days  from  the  date  of  receipt  of 
such  notification,  the  employer  notifies  the  Area  Director  in  writing  that 
he  intends  to  contest  the  notification  or  the  proposed  additional  penalty 
before  the  Review  Commission. 

§1903.19  Abatement  verification. 

Purpose.  OSHA's  inspections  are  intended  to  result  in  the  abatement  of 
violations  of  the  Occupational  Safety  and  Health  Act  of  1970  (the  OSH 
Act).  This  section  sets  forth  the  procedures  OSHA  will  use  to  ensure 
abatement.  These  procedures  are  tailored  to  the  nature  of  the  violation 
and  the  employer's  abatement  actions. 

1903.19(a)  Scope  and  application.  This  section  applies  to  employers 
who  receive  a  citation  for  a  violation  of  the  Occupational  Safety  and 
Health  Act. 

1903.19(b)  Definitions.  (1)  Abatement  means  action  by  an  employer  to 
comply  with  a  cited  standard  or  regulation  or  to  eliminate  a  recognized 
hazard  identified  by  OSHA  during  an  inspection. 

1903.19(b)(2)  Abatement  date  means: 

1 903.1 9(b)(2)(i)  For  an  uncontested  citation  item,  the  later  of: 

1 903.1 9(b)(2)(i)(A)  The  date  in  the  citation  for  abatement  of  the  violation: 

1 903.1 9(b)(2)(i)(B)  The  date  approved  by  OSHA  or  established  in  litigation 
as  a  result  of  a  petition  for  modification  of  the  abatement  date  (PMA):  or 

1903.19(b)(2)(i)(C)  The  date  established  in  a  citation  by  an  informal  set- 
tlement agreement. 

1903.19(b)(2)(ii)  Fora  contested  citation  item  forwhich  the  Occupational 
Safety  and  Health  Review  Commission  (OSHRC)  has  issued  a  final  order 
affirming  the  violation,  the  later  of: 

1 903.1 9(b)(2)(ii)(A)  The  date  identified  in  the  final  order  for  abatement:  or 

1903.19(b)(2)(ii)(B)  The  date  computed  by  adding  the  period  allowed  in 
the  citation  for  abatement  to  the  final  order  date: 

1903.19(b)(2)(ii)(C)  The  date  established  by  a  formal  settlement  agreement. 

1 903.1 9(b)(3)  Affected  employees  means  those  employees  who  are  exposed 
to  the  hazard(s)  identified  as  violation(s)  in  a  citation. 

1903.19(b)(4)  Final  order  date  means: 

1903.19(b)(4)(i)  For  an  uncontested  citation  item,  the  fifteenth  working 
day  after  the  employer's  receipt  of  the  citation; 

1903.19(b)(4)(ii)  For  a  contested  citation  item: 

1903.19(b)(4)(ii)(A)  The  thirtieth  day  after  the  date  on  which  a  decision 
or  order  of  a  commission  administrative  law  judge  has  been  docketed 
with  the  commission,  unless  a  member  of  the  commission  has  directed 
review:  or 

1903.19(b)(4)(ii)(B)  Where  review  has  been  directed,  the  thirtieth  day  after 
the  date  on  which  the  Commission  issues  its  decision  or  order  disposing 
of  all  or  pertinent  part  of  a  case;  or 

1 903.1 9(b)(4)(ii)(C)  The  date  on  which  a  federal  appeals  court  issues  a 
decision  affirming  the  violation  in  a  case  in  which  a  final  order  of  OSHRC 
has  been  stayed. 

1903.19(b)(5)  Movable  equipment  means  a  hand-held  or  non-hand-held 
machine  or  device,  powered  or  unpowered,  that  is  used  to  do  work  and 
is  moved  within  or  between  worksites. 

1903.19(c)  Abatement  certification.  (1)  Within  10  calendar  days  after 
the  abatement  date,  the  employer  must  certify  to  OSHA  (the  Agency)  that 
each  cited  violation  has  been  abated,  except  as  provided  in  paragraph 
(c)(2)  of  this  section. 

1903.19(c)(2)  The  employer  is  not  required  to  certify  abatement  if  the 
OSHA  Compliance  Officer,  during  the  on-site  portion  of  the  inspection: 
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1903.19(c)(2)(I)  Observes,  within  24  hours  aftst  ..  i/loli n  la  Identified, 

iii. ii  abatement  has  oecui red!  and 

1903. 19(c)(2)(H)  Notes  in  the  citation  thai  abatement  haa  oo  unred 

1903.19(c)(3)  i  in-  employer's  certification  thai  abatement  la  complete  mual 
Include,  foi  each  dted  violation,  In  addition  to  the  Information  required 
b)  paragraph  (iii  ol  this  section,  the  date  and  method  ol  abatement  and 

,i  statement  lh.il  .ill<<  i«<l  employees  and  Ihclr  ri-pnsriitatives  have  l>een 

Informed  "i  the  abatement 

NOTE  to  paragraph  (c):  Appendix  A  contains  a  s.mi|)ii'  Abatement 

t  erUflcation  Lettw 

1903.19(d)  Abatement  documentation.  (1)  Tin-  employe]  musi  submit  to 
the  Agency,  Btong  With  the  Information  on  abatement  certification  required 
by  paragraph  (c)(3)  ol  c l i i - —  section,  documents  demonstrating  thai  abate- 
menl  is  complete  for  each  willful  or  repeat  violation  and  for  any  serious 
violation  for  which  the  Agency  Indicates  In  the  citation  that  such  abatement 

documentation  Is  required. 

1903.19(d)(2)  Documents  demonstrating  that  abatement  is  complete 
may  Include,  but  are  not  limited  to.  evidence  of  the  purchase  or  repair 
of  equipment,  photographic  or  video  evidence  of  abatement,  or  other 
written  records. 

1903.19(e)  Abatement  plans.  (1)  The  Agency  may  require  an  employer 
to  submit  an  abatement  plan  for  each  cited  violation  (except  an  other- 
than-sertous  violation)  when  the  time  permitted  for  abatement  is  more 
than  90  calendar  days.  If  an  abatement  plan  is  required,  the  citation 
must  so  indicate 

1903.19(e)(2)  The  employer  must  submit  an  abatement  plan  for  each  cited 
violation  within  25  calendar  days  from  the  final  order  date  when  the  citation 
indicates  that  such  a  plan  is  required.  The  abatement  plan  must  identify 
the  violation  and  the  steps  to  be  taken  to  achieve  abatement.  Including  a 
schedule  for  completing  abatement  and.  where  necessary,  how  employees 
will  be  protected  from  exposure  to  the  violative  condition  in  the  interim 
until  abatement  is  complete. 

NOTE  TO  PARAGRAPH  (e):  Appendix  B  contains  a  Sample  Abatement 
Plan  form. 

1903.19(f)  Progress  reports.  (1)  An  employer  who  is  required  to  submit  an 
abatement  plan  may  also  be  required  to  submit  periodic  progress  reports 
for  each  cited  violation.  The  citation  must  indicate: 

1 903.1 9(f)(1)(i)  That  periodic  progress  reports  are  required  and  the  citation 
items  for  which  they  are  required: 

1903.19(f|(1  )(ii)  The  date  on  which  an  initial  progress  report  must  be  sub- 
mitted, which  may  be  no  sooner  than  30  calendar  days  after  submission 
of  an  abatement  plan; 

1903.19(f)(1)(iii)  Whether  additional  progress  reports  are  required:  and 

1903.19(f)(1)(iv)  The  date(s)  on  which  additional  progress  reports  must 
be  submitted. 

1903.19(f)(2)  For  each  violation,  the  progress  report  must  identify,  in  a 
single  sentence  if  possible,  the  action  taken  to  achieve  abatement  and  the 
date  the  action  was  taken. 

NOTE  TO  PARAGRAPH  (f):  Appendix  B  contains  a  Sample  Progress 
Report  Form. 

1903.19(g)  Employee  notification.  (1)  The  employer  must  inform  affected 
employees  and  their  representative(s)  about  abatement  activities  covered  by 
this  section  by  posting  a  copy  of  each  document  submitted  to  the  Agency  or 
a  summary  of  the  document  near  the  place  where  the  violation  occurred. 

1 903. 1 9(g)(2)  Where  such  posting  does  not  effectively  inform  employees  and 
their  representatives  about  abatement  activities  (for  example,  for  employers 
who  have  mobile  work  operations),  the  employer  must: 

1903.19(g)(2)(i)  Post  each  document  or  a  summary  of  the  document  in  a 
location  where  it  will  be  readily  observable  by  affected  employees  and  their 
representatives',  or 

1 903. 1 9(g)(2)(H)  Take  other  steps  to  communicate  fully  to  affected  employees 
and  their  representatives  about  abatement  activities. 

1903.19(g)(3)  The  employer  must  inform  employees  and  their  represent- 
atives of  their  right  to  examine  and  copy  all  abatement  documents  submitted 
to  the  Agency. 


I903.i9(g)(3)(i)  An  employee  <"  an  employee  representative  mual  submit  .i 

i  to  examine  and  c  op\  abatement  documents  within  3  working  days 

<ji  re  i  iMiir  in, ii,  e  that  thi  dot  umt mta  have  bo  n  submitted 

1903.19(g)(3)(H)  Tin- employei  muat  comply  wit  Ii  an  employee's  or  employee 

representative's  requesi  u>  examine  and  ropy  abatement  documents  within 

5  working  days  ol  receiving  the  request 

1903.19(g)(4)  The  employer  must  ensure  thai  notice  to  employees  and  em- 

ployee  representatives  la  provided  at  the  same  time  or  before  the  Information 
is  provided  in  the  Agency  and  thai  abatement  dm  umt ats  are: 

1903.19(g)(4)(i)  Not  altered,  defaced,  or  covered  by  oilier  material;  and 

1903.19(g)(4)(H)  Remain  posted  for  three  working  days  alter  submission 

to  the  Agency. 

1903.19(h)  Transmitting  abatement  documents.  (1)  The  employer 
must  Include.  In  each  submission  required  by  this  section,  the  follow 
lug  information: 

1903.19(h)(1)(i)  The  employer's  name  and  address 

1903.19(h)(1)(H)  The  Inspection  number  to  which  the  submission  relates: 

1 903. 19(h)(1)(iii)  The  citation  and  item  numbers  to  which  the  submission 
relates: 

1903.19(h)(1)(iv)  A  statement  that  the  Information  submitted  Is  accu- 
rate: and 

1903.19(h)(1)(v)  The  signature  of  the  employer  or  the  employer's  autho- 
rized representative. 

1903.19(h)(2)  The  date  of  postmark  is  the  date  of  submission  for  mailed 
documents.  For  documents  transmitted  by  other  means,  the  date  the  Agency 
receives  the  document  is  the  date  of  submission. 

1 903. 1 9(i)  Movable  equipment.  (1 )  For  serious,  repeat,  and  willful  violations 
involving  movable  equipment,  the  employer  must  attach  a  warning  tag  or 
a  copy  of  the  citation  to  the  operating  controls  or  to  the  cited  component  of 
equipment  that  is  moved  within  the  worksite  or  between  worksites. 

NOTE  TO  PARAGRAPH  (1)(1):  Attaching  a  copy  of  the  citation  to  the  equip- 
ment is  deemed  by  OSHA  to  meet  the  tagging  requirement  of  paragraph  (i)(  1 ) 
of  this  section  as  well  as  the  posting  requirement  of  29  CFR  1903. 16. 

1903.19(i)(2)  The  employer  must  use  a  warning  tag  that  properly  warns 
employees  about  the  nature  of  the  violation  involving  the  equipment  and 
identifies  the  location  of  the  citation  issued. 

NOTE  TO  PARAGRAPH  (1)(2):  Non-Mandatory  Appendix  C  contains  a 
sample  tag  that  employers  may  use  to  meet  this  requirement. 

1903.19(l)(3)  If  the  violation  has  not  already  been  abated,  a  warning  tag  or 
copy  of  the  citation  must  be  attached  to  the  equipment: 

1903.19(i)(3)(i)  For  hand-held  equipment,  immediately  after  the  employer 
receives  the  citation:  or 

1903.19(i)(3)(ii)  For  non-hand-held  equipment,  prior  to  moving  the  equip- 
ment within  or  between  worksites. 

1 903. 1 9(i)(4)  For  the  construction  industry,  a  tag  that  is  designed  and  used 
in  accordance  with  29  CFR  1926.20(b)(3)  and  29  CFR  1926.200(h)  is  deemed 
by  OSHA  to  meet  the  requirements  of  this  section  when  the  information 
required  by  paragraph  (i)(2)  is  included  on  the  tag. 

1903. 19(1) (5)  The  employer  must  assure  that  the  tag  or  copy  of  the  ci- 
tation attached  to  movable  equipment  is  not  altered,  defaced,  or  covered 
by  other  material. 

1 903. 1 9(i)(6)  The  employer  must  assure  that  the  tag  or  copy  of  the  citation 
attached  to  movable  equipment  remains  attached  until: 

1903.19(i)(6)(i)  The  violation  has  been  abated  and  all  abatement  verification 
documents  required  by  this  regulation  have  been  submitted  to  the  Agency; 

1903.19(i)(6)(ii)  The  cited  equipment  has  been  permanently  removed  from 
service  or  is  no  longer  within  the  employer's  control;  or 

1903.19(i)(6)(iii)  The  Commission  issues  a  final  order  vacating  the  citation. 

APPENDICES  TO  §1903.19— 
ABATEMENT  VERIFICATION 

NOTE:  Appendices  A  through  C  provide  information  and  nonmandatory 
guidelines  to  assist  employers  and  employees  in  complying  with  the  ap- 
propriate requirements  of  this  section. 
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APPENDIX  A  TO  SECTION  1903.19— 

SAMPLE  ABATEMENT-CERTIFICATION  LETTER 

(NONMANDATORY) 

(Name),  Area  Director 

U.S.  Department  of  Labor— OSHA 

Address  of  the  Area  Office  (on  the  citation) 

[Company's  Name] 

[Company's  Address) 

The  hazard  referenced  in  Inspection  Number  [insert  9-digit  #)  for  vio- 
lation identified  as: 

Citation  [insert  #)  and  item  [insert  #)  was  corrected  on  [insert  date]  by: 
Citation  [insert  #]  and  item  [insert  #]  was  corrected  on  [insert  date]  by: 
Citation  [insert  #]  and  item  [insert  #]  was  corrected  on  [insert  date)  by: 
Citation  [insert  #]  and  item  [insert  #]  was  corrected  on  [insert  date]  by: 
Citation  [insert  #|  and  item  [insert  #)  was  corrected  on  [insert  date]  by: 
Citation  [insert  #|  and  item  [insert  #]  was  corrected  on  [Insert  datel  by: 
Citation  [insert  #|  and  item  [insert  #|  was  corrected  on  insert  date  by: 
Citation  [insert  #|  and  item  [insert  #)  was  corrected  on  [Insert  date]  by: 
I  attest  that  the  information  contained  in  this  document  is  accurate. 
Signature 

Typed  or  Printed  Name 

APPENDIX  B  TO  SECTION  1903.19— 

SAMPLE  ABATEMENT  PLAN  OR  PROGRESS  REPORT 

(NONMANDATORY) 

(Name).  Area  Director 

U.  S.  Department  of  Labor— OSHA 

Address  of  Area  Office  (on  the  citation) 

[Company's  Name] 

[Company's  Address] 

Check  one: 

Abatement  Plan  [  [ 

Progress  Report  [  [ 

Inspection  Number  

Page of 

Citation  Number(s)'    

Item  Number(s)*    


Proposed  Completion  Completion  Date 

Oate  (for  abatement  (for  progress 

plans  only)  reports  only) 


1.. 
2. 
3., 
4., 
5. 
6 


Date  required  for  final  abatement:  

I  attest  that  the  Information  contained  in  this  document  is  accurate. 

Signature 

Typed  or  Printed  Name 

Name  of  primary  point  of  contact  for  questions:  [optional] 

Telephone  number:  


•Abatement  plans  or  progress  reports  for  more  than  one  citation  item  may 
be  combined  in  a  single  abatement  plan  or  progress  report  if  the  abate- 
ment actions,  proposed  completion  dates,  and  actual  completion  dates 
(for  progress  reports  only)  are  the  same  for  each  of  the  citation  items. 

APPENDIX  C  TO  SECTION  1903.19— 
Sample  Warning  Tag  (Nonmandatory) 


WARNING: 

EQUIPMENT  HAZARD 

CITED  BY  OSHA 
EQUIPMENT  CITED: 


HAZARD  CITED: 


FOR  DETAILED  INFORMATION 
SEE  OSHA  CITATION  POSTED  AT: 


BACKGROUND  COLOR— ORANGE 
MESSAGE  COLOR— BLACK 

(62  FR  15337.  Mar.  31.  1997] 

§1903.20  Informal  conferences. 

At  the  request  of  an  affected  employer,  employee,  or  representative  of 
employees,  the  Assistant  Regional  Director  may  hold  an  informal  con- 
ference for  the  purpose  of  discussing  any  issues  raised  by  an  inspection, 
citation,  notice  of  proposed  penalty,  or  notice  of  intention  to  contest.  The 
settlement  of  any  issue  at  such  conference  shall  be  subject  to  the  rules 
of  procedure  prescribed  by  the  Review  Commission.  If  the  conference  is 
requested  by  the  employer,  an  affected  employee  or  his  representative 
shall  be  afforded  an  opportunity  to  participate,  at  the  discretion  of  the 
Regional  Administrator.  If  the  conference  is  requested  by  an  employee 
or  representative  of  employees,  the  employer  shall  be  afforded  an  op- 
portunity to  participate,  at  the  discretion  of  the  Regional  Administrator. 
Any  party  may  be  represented  by  counsel  at  such  conference.  No  such 
conference  or  request  for  such  conference  shall  operate  as  a  stay  of  any 
1 5-worklng-day  period  for  filing  a  notice  of  intention  to  contest  as  pre- 
scribed in  §1903. 17. 

[36  FR  17850,  Sept.  4.  1971.  Redesignated  at  62  FR  15337,  Mar.  31.  1997] 

§1903.21  State  administration. 

Nothing  in  this  Part  1903  shall  preempt  the  authority  of  any  State  to 
conduct  inspections,  to  initiate  enforcement  proceedings  or  otherwise 
to  implement  the  applicable  provisions  of  State  law  with  respect  to 
State  occupational  safety  and  health  standards  in  accordance  with 
agreements  and  plans  under  section  18  of  the  Act  and  Parts  1901  and 
1902  of  this  chapter. 

[36  FR  17850.  Sept.  4,  1971.  Redesignated  at  62  FR  15337.  Mar.  31.  1997) 
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§1903.22  Definitions. 

1903.22(a)  A<  I  mi.  .ins  llir  Willi. mis  stelgn  I  >i  I  up.i .il  s.ilelv I  Health 

\,  i  ,,i  [970  [8  i  '-in    I  I90  ■  I  '■..(  .  29  I    9  I     SB!  ••(  •*<■<)  | 

1 903. 22(b)  The  drill i II mils   nnl  Intel  pn 1. 1 1  Ions  i  .ml  all  in  I  In  s.-i  lion  9 a)  Hi. 

Ai  i  shall  i»  appUi  tble  to  such  tenni  when  used  in  ihis  Pari  i 

1903.22(c)  Working  days  means  Monday*  through  Fridays  Imi  sh.ill  mil 

Include  Saturdays,  Sundays,  oi  Federal  holidays  In  computing  15  working 
days,  the  < i . i \  ol  receipt  ol  any  notice  shall  not  !><■  included,  and  ihr  lasi  d.n 
oi  the  ir>  working  days  shaD  be  included. 

1903.22(d)  Compliance Sqfety  and  Haillli  <  >//u  a  means  a  person  authorized 
by  the  Occupational  Safety  and  Hi  ill  1 1  Adiiiliilsli.ii  Inn.  U.S.  Department  of 

Labor,  to  conduct  Inspections. 

1903.22(e)  Aral  Dilator  means  Hie  employee  or  officer  regularly  or  lem 
I  k  n  .ii  IK  In  charge  ol  an  Area  Office  of  the  Occupational  Safety  and  Health 

Ail list  ration.  U.S.  Department  of  Labor,  or  any  other  person  or  persons 

who  .ire  authorized  to  act  for  such  employee  or  officer.  The  latter  authoriz- 
ations may  include  general  delegations  of  the  authority  of  an  Area  Director 
under  this  part  to  a  Compliance  Safety  and  Health  Officer  or  delegations  to 
sin  1 1  in  officer  for  more  limited  purposes,  such  as  the  exercise  of  the  Area 
Director's  duties  under  §1903. 14(a).  The  term  also  includes  any  employee 
or  officer  exercising  supervisory  responsibilities  over  an  Area  Director.  A 


supervisory  employee  or  officer  la  considered  to  exercise  concurrent  author 
it v  with  the  Are.i  i  in.  i  i..i 

1903.22(f)  Assistant  Regional  Dim  k><  means  the  employee  oi  offli  er  regu 
lartyoi  temporarily  In  charge  of  a  Region  of  the  Occupational  Safety  and 
Health  Administration.  (J  s   Department  ol  Labor,  oi  an)  othei  person 

01    persona  who  are  specifically  designated  to  ai  I  foi   su.  h  emplo 

olli i  his  alis.  in  e    I  lie  term  also  In.  hides  any  employee  orofflCCI  in 

ih.  i ). ,  up.iiioii.il  s.ii.iv  and  Health  Administration  exen  ising  supervisory 
responsibilities  over  the  Assistant  Regional  Duet  tor.  Sui  h  supei 

einplov Ih.  ■  i   Is  considered  to  exei hi.um.hi  authority  With 

the  Assistant   Regional  Director.  No  delegation  of  authority  under  this 
paragraph  shall  adversely  all.it  the  procedures  for  Independent  Inloi 
iii.il  review  ol  Investigative  ilil.rniin.il ions  prescribed  under  §1903. 12 
ol  Ihis  part. 

1903.22(g)  Inspection  means  any  Inspection  of  an  employer's  factory,  plant. 
establishment,  construction  site,  or  other  area,  workplace  or  environment 
where  work  Is  performed  by  an  employee  of  an  employer,  and  Includes  any 
Inspection  conducted  pursuant  to  a  complaint  filed  under  §1903, 1  1(a)  and 
(c).  any  reinspcctlon.  followup  inspection,  accident  Investigation  or  other 
Inspection  conducted  under  section  8(a)  of  the  Act. 

136  FR  17850.  Sept.  4.  1971.  as  amended  at  38  FR  22624.  Aug.  23.  1973. 
Redesignated  at  62  FR  15337.  Mar.  31.  1997] 
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Authority:  29  U.S.C.  657.  658.  660.  666.  669.  673.  Secretary  of 
Labor's  Order  No.  3-2000  (65  FR  50017).  and  5  U.S.C.  533. 


0 


Subpart  A — Purpose 

§1904.0  Purpose. 

The  purpose  of  this  rule  (Part  1904)  is  to  require  employers  to  record  and 
report  work-related  fatalities,  injuries  and  illnesses. 

Note  to  §1904.0:  Recording  or  reporting  a  work-related  injury,  illness,  or 
fatality  does  not  mean  that  the  employer  or  employee  was  at  fault,  that  an 
OSHA  rule  has  been  violated,  or  that  the  employee  is  eligible  for  workers' 
compensation  or  other  benefits. 

166  FR  5915.  Jan.  19.  2001] 

Subpart  B — Scope 
Note  to  Subpart  B:  All  employers  covered  by  the  Occupational  Safety  and 
Health  Act  (OSH  Act)  are  covered  by  these  Part  1904  regulations.  However, 
most  employers  do  not  have  to  keep  OSHA  injury  and  illness  records  unless 
OSHA  or  the  Bureau  of  Labor  Statistics  (BLS)  informs  them  in  writing  that 
they  must  keep  records.  For  example,  employers  with  10  or  fewer  employees 
and  business  establishments  in  certain  industry  classifications  are  partially 
exempt  from  keeping  OSHA  injury  and  illness  records. 

§1904.1  Partial  exemption  for  employers 

with  10  or  fewer  employees. 
1904.1(a)  Basic  requirement.  (1)  If  your  company  had  ten  (10)  or  fewer 
employees  at  all  times  during  the  last  calendar  year,  you  do  not  need  to 
keep  OSHA  injury  and  illness  records  unless  OSHA  or  the  BLS  informs 
you  in  writing  that  you  must  keep  records  under  §1904.41  or  §1904.42. 
However,  as  required  by  §1904.39.  all  employers  covered  by  the  OSH  Act 
must  report  to  OSHA  any  workplace  incident  that  results  in  a  fatality  or 
the  hospitalization  of  three  or  more  employees. 

1904.1(a)(2)  If  your  company  had  more  than  ten  (10)  employees  at  any 
time  during  the  last  calendar  year,  you  must  keep  OSHA  injury  and  ill- 
ness records  unless  your  establishment  is  classified  as  a  partially  exempt 
industry  under  §1904.2. 

1904.1(b)  Implementation.  (1)  Is  the  partial  exemption  for  size  based 
on  the  size  of  my  entire  company  or  on  the  size  of  an  individual  business 
establishment?  The  partial  exemption  for  size  is  based  on  the  number  of 
employees  in  the  entire  company. 

1904.1(b)(2)  How  do  I  determine  the  size  of  my  company  to  find  out  if  I  qualify 
for  the  partial  exemption  for  size?  To  determine  if  you  are  exempt  because  of 
size,  you  need  to  determine  your  company's  peak  employment  during  the  last 
calendar  year.  If  you  had  no  more  than  10  employees  at  any  time  in  the  last 
calendar  year,  your  company  qualifies  for  the  partial  exemption  for  size. 

(66  FR  5915.  Jan.  19.  2001) 

§1904.2  Partial  exemption 

for  establishments  in  certain  industries. 
1904.2(a)  Basic  requirement.  (1)  If  your  business  establishment  is  clas- 
sified in  a  specific  low  hazard  retail,  service,  finance,  insurance  or  real 
estate  industry  listed  in  Appendix  A  to  this  Subpart  B.  you  do  not  need 
to  keep  OSHA  injury  and  illness  records  unless  the  government  asks  you 
to  keep  the  records  under  §1904.41  or  §1904.42.  However,  all  employers 
must  report  to  OSHA  any  workplace  incident  that  results  in  a  fatality  or 
the  hospitalization  of  three  or  more  employees  (see  §1904.39). 

1904.2(a)(2)  If  one  or  more  of  your  company's  establishments  are  classified 
in  a  non-exempt  industry,  you  must  keep  OSHA  injury  and  illness  records 
for  all  of  such  establishments  unless  your  company  is  partially  exempted 
because  of  size  under  §  1 904 . 1 . 

1904.2(b)  Implementation.  (1)  Does  the  partial  industry  classification  ex- 
emption apply  only  to  business  establishments  in  the  retaiL  services,  finance, 
insurance  or  real  estate  industries  (SICs  52-89)?  Yes.  business  establishments 
classified  in  agriculture;  mining;  construction;  manufacturing;  transportation; 
communication,  electric,  gas  and  sanitary  services;  or  wholesale  trade  are 
not  eligible  for  the  partial  industry  classification  exemption. 


1 904.2(b)(2)  Is  the  partial  industry  classification  exemption  based  on  the  in- 
dustry classification  of  my  entire  company  or  on  the  classification  of  individual 
business  establishments  operated  by  my  company?  The  partial  industry 
classification  exemption  applies  to  individual  business  establishments.  If  a 
company  has  several  business  establishments  engaged  in  different  classes  of 
business  activities,  some  of  the  company's  establishments  may  be  required 
to  keep  records,  while  others  may  be  exempt. 

1904.2(b)(3)  How  do  I  determine  the  Standard  Industrial  Classification 
code  for  my  company  or  for  individual  establishments?  You  determine 
your  Standard  Industrial  Classification  (SIC)  code  by  using  the  Standard 
Industrial  Classification  Manual,  Executive  Office  of  the  President.  Office 
of  Management  and  Budget.  You  may  contact  your  nearest  OSHA  office  or 
State  agency  for  help  in  determining  your  SIC. 

(66  FR  5915.  Jan.  19,  2001] 

§1904.3  Keeping  records  for  more  than  one  agency. 

If  you  create  records  to  comply  with  another  government  agency's  injury  and  ill- 
ness recordkeeping  requirements.  OSHA  will  consider  those  records  as  meeting 
OSHA's  Part  1 904  recordkeeping  requirements  if  OSHA  accepts  the  other  agency's 
records  under  a  memorandum  of  understanding  with  that  agency,  or  if  the  other 
agency's  records  contain  the  same  information  as  this  Part  1904  requires  you 
to  record.  You  may  contact  your  nearest  OSHA  office  or  State  agency  for  help  in 
determining  whether  your  records  meet  OSHA's  requirements. 

(66  FR  5915,  Jan.  19,  2001] 

Non-Mandatory  Appendix  A  to  Subpart  B — 
Partially  Exempt  Industries 
Employers  are  not  required  to  keep  OSHA  injury  and  illness  records  for  any 
establishment  classified  in  the  following  Standard  Industrial  Classification 
(SIC)  codes,  unless  they  are  asked  in  writing  to  do  so  by  OSHA.  the  Bureau 
of  Labor  Statistics  (  BLS).  or  a  state  agency  operating  under  the  authority 
of  OSHA  or  the  BLS.  All  employers,  including  those  partially  exempted  by 
reason  of  company  size  or  industry  classification,  must  report  to  OSHA  any 
workplace  incident  that  results  in  a  fatality  or  the  hospitalization  of  three 
or  more  employees  (see  §1904.39). 

SIC  code  Industry  description 


525 

Hardware  Stores 

542 

Meat  and  Fish  Markets 

544 

Candy.  Nut.  and  Confectionery  Stores 

545 

Dairy  Products  Stores 

546 

Retail  Bakeries 

549 

Miscellaneous  Food  Stores 

551 

New  and  Used  Car  Dealers 

552 

Used  Car  Dealers 

554 

Gasoline  Service  Stations 

557 

Motorcycle  Dealers 

56 

Apparel  and  Accessory  Stores 

573 

Radio.  Television,  &  Computer  Stores 

58 

Eating  and  Drinking  Places 

591 

Drug  Stores  and  Proprietary  Stores 

592 

Liquor  Stores 

594 

Miscellaneous  Shopping  Goods  Stores 

599 

Retail  Stores,  Not  Elsewhere  Classified 

60 Depository  Institutions  (banks  &  savings  institutions) 

61 Nondepository 

62 Security  and  Commodity  Brokers 

63 Insurance  Carriers 

64 Insurance  Agents,  Brokers  &  Services 

653 Real  Estate  Agents  and  Managers 

654 Title  Abstract  Offices 

67 Holding  and  Other  Investment  Offices 

722 Photographic  Studios .  Portrait 

723 Beauty  Shops 

724 Barbershops 

725 Shoe  Repair  and  Shoeshine  Parlors 
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Industry  description 


726 Funeral  Service  and  Crematories. 

729  mini  rllaneous  Personal  Services. 

731 Advertising  Services. 

732 Credit  Reporting  and  Collection  Services. 

733  M.illlng.  Reproduction.  &  Stenographic  Services. 

737 Computer  and  Data  Processing  Services. 

738 Miscellaneous  Business  Services. 

764 Rcupholstery  and  Furniture  Repair. 

78 Motion  Picture. 

791 Dance  Studios.  Schools,  and  Halls. 

792 Producers.  Orchestras.  Entertainers. 

793 Bowling  Centers. 

801 Offices  &  Clinics  Of  Medical  Doctors. 

802 Offices  and  Clinics  Of  Dentists. 

803 Offices  Of  Osteopathic. 

804 Offices  Of  Other  Health  Practitioners. 

807 Medical  and  Dental  Laboratories. 

809 Health  and  Allied  Services.  Not  Elsewhere  Classified. 

81 Legal  Services. 

82 Educational  Services  (schools,  colleges,  universities  and  libraries). 

832 Individual  and  Family  Services. 

835 Child  Day  Care  Services. 

839 Social  Services.  Not  Elsewhere  Classified. 

841 Museums  and  Art  Galleries. 

86 Membership  Organizations. 

87 Engineering.  Accounting.  Research.  Management,  and 

Related  Services. 

899 Services.  Not  Elsewhere  Classified. 

Subpart  C — Recordkeeping  Forms  and  Recording  Criteria 
Note  to  Subpart  C:  This  Subpart  describes  the  work-related  Injuries  and 
Illnesses  that  an  employer  must  enter  Into  the  OSHA  records  and  explains 
the  OSHA  forms  that  employers  must  use  to  record  work-related  fatalities, 
injuries,  and  illnesses. 

§1904.4  Recording  criteria. 
1 904.4(a)  Basic  requirement.  Each  employer  required  by  this  Part  to  keep 
records  of  fatalities,  injuries,  and  illnesses  must  record  each  fatality,  Injury 
and  illness  that: 

1904.4(a)(1)  Is  work- related;  and 

1 904.4(a)(2)  Is  a  new  case;  and 

1904.4(a)(3)  Meets  one  or  more  of  the  general  recording  criteria  of  §1904.7 
or  the  application  to  specific  cases  of  §1904.8  through  §1904. 12. 

1 904.4(b)  Implementation.  ( 1 )  What  sections  of  this  rule  describe  recording 
criteria  for  recording  work-related  injuries  and  illnesses?  The  table  below 
indicates  which  sections  of  the  rule  address  each  topic. 

1904.4(b)(1)(i)  Determination  of  work-relatedness.  See  §1904.5. 

1904.4(b)(1)(H)  Determination  of  a  new  case.  See  §1904.6. 

1904.4(b)(1)(iii)  General  recording  criteria.  See  §1904.7. 


1904.4(b)(1)(lv)  Addition. il  i  ritrri.i  INrrdlestlck  and  sharps  Injury  cases, 
tiiberr-iilosls  cas«~i,  hewing  l«m»  case*,  medical  removal  cases,  and  mus- 
c  uloNkrletal  disorder  cases).  See  §1904.8  through  §1904.12. 

1904.4(b)(2)  How  do  I  decide  whether  a  particular  Injury  or  Illness  Is  re- 
cordable? The  decision  tree  for  recording  work-related  Injuries  and  Illnesses 
below  shows  the  steps  Involved  In  making  this  determination. 

|66  FR  5915.  Jan.  19.  2001] 


NO 

an  injury  or  illness? 

YES 

NO 

Is  the  m|ury  or 
illness  work-related? 

YES 

Update  the  previously 

recorded  injury  of  illness 

entry  it  necessary 

Is  the  injury  or 
illness  a  new  case 

NO 

YES 

NO 

Does  the  in|ury  or  illness  meet 
the  general  recording  criteria  or 
the  application  to  specific  cases 

YES 

Do  not  record  the 
injury  or  illness 

Record  the 
injury  or  illness 

§1904.5  Determination  of  work-relatedness. 
1904.5(a)  Basic  requirement.  You  must  consider  an  injury  or  Illness  to 
be  work-related  If  an  event  or  exposure  in  the  work  environment  either 
caused  or  contributed  to  the  resulting  condition  or  significantly  aggravated 
a  pre-existing  injury  or  illness.  Work-relatedness  is  presumed  for  injuries 
and  illnesses  resulting  from  events  or  exposures  occurring  In  the  work 
environment,  unless  an  exception  in  §  1904.5(b)(2)  specifically  applies. 

1904.5(b)  Implementation.  (1)  What  is  the  'work  environment"?  OSHA 
defines  the  work  environment  as  "the  establishment  and  other  locations 
where  one  or  more  employees  are  working  or  are  present  as  a  condition  of 
their  employment.  The  work  environment  includes  not  only  physical  loca- 
tions, but  also  the  equipment  or  materials  used  by  the  employee  during 
the  course  of  his  or  her  work." 

1 904.5(b)(2)  Are  there  situations  where  an  injury  or  illness  occurs  in  the  work 
environment  and  is  not  considered  work-related?  Yes.  an  injury  or  illness 
occurring  in  the  work  environment  that  falls  under  one  of  the  following 
exceptions  is  not  work-related,  and  therefore  is  not  recordable. 


OSHA  Standards  for  Construction  Industry 
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1904.5(b)(2)  You  are  not  required  to  record  injuries  and  illnesses  if... 

(i)  At  the  time  of  the  injury  or  illness,  the  employee  was 

present  in  the  work  environment  as  a  member  of  the 
general  public  rather  than  as  an  employee. 

(ii)  The  injury  or  illness  involves  signs  or  symptoms  that 

surface  at  work  but  result  solely  from  a  non-work- 
related  event  or  exposure  that  occurs  outside  the 
work  environment. 

(iii)  The  injury  or  illness  results  solely  from  voluntary 

participation  in  a  wellness  program  or  in  a  medical, 
fitness,  or  recreational  activity  such  as  blood  dona- 
tion, physical  examination,  flu  shot,  exercise  class, 
racquetball.  or  baseball. 

(iv)  The  injury  or  illness  is  solely  the  result  of  an  employee 

eating,  drinking,  or  preparing  food  or  drink  for  personal 
consumption  (whether  boughton  the  employer's  premises 
or  brought  in).  For  example,  if  the  employee  is  injured  by 
choking  on  a  sandwich  while  in  the  employer's  estab- 
lishment, the  case  would  not  be  considered  work-related. 
NOTE:  If  the  employee  is  made  ill  by  ingesting  food  con- 
taminated by  workplace  contaminants  (such  as  lead),  or 
gets  food  poisoning  from  food  supplied  by  the  employer, 
the  case  would  be  considered  work-related. 


solely  from  a  non-work-related  event  or  exposure  that  occured  outside 
the  work  environment. 

1904.5(b)(6)  How  do  I  decide  whether  an  injury  or  illness  is  work- 
related  if  the  employee  is  on  travel  status  at  the  time  the  injury  or 
illness  occurs?  Injuries  and  illnesses  that  occur  while  an  employee 
is  on  travel  status  are  work-related  if.  at  the  time  of  the  injury  or  ill- 
ness, the  employee  was  engaged  in  work  activities  "in  the  interest  of 
the  employer."  Examples  of  such  activities  include  travel  to  and  from 
customer  contacts,  conducting  job  tasks,  and  entertaining  or  being 
entertained  to  transact,  discuss,  or  promote  business  (work-related 
entertainment  includes  only  entertainment  activities  being  engaged  in 
at  the  direction  of  the  employer). 

Injuries  or  illnesses  that  occur  when  the  employee  is  on  travel  status  do 
not  have  to  be  recorded  if  they  meet  one  of  the  exceptions  listed  below. 


(v)  The  injury  or  illness  is  solely  the  result  of  an  employee 

doing  personal  tasks  (unrelated  to  their  employment) 
at  the  establishment  outside  of  the  employee's  assigned 
working  hours. 

(vi)  The  injury  or  illness  is  solely  the  result  of  persona] 

grooming,  self  medication  for  a  non  work-related  condi- 
tion, or  is  intentionally  self  inflicted. 

(vii)  The  injury  or  illness  is  caused  by  a  motor  vehicle  ac- 
cident and  occurs  on  a  company  parking  lot  or  com- 
pany access  road  while  the  employee  is  commuting  to 
or  from  work. 

(viii)  The  illness  is  the  common  cold  or  flu  (Note:  contagious 

iseases  such  as  tuberculosis,  brucellosis,  hepatitis  A, 
or  plague  are  considered  work-related  if  the  employee 
is  infected  at  work). 

(ix)  The  illness  is  a  mental  illness.  Mental  illness  will  not  be 

considered  work-related  unless  the  employee  voluntarily 
provides  the  employer  with  an  opinion  from  a  physician 
or  other  licensed  health  care  professional  with  appropriate 
training  and  experience  (psychiatrist,  psychologist,  psy- 
chiatric nurse  practitioner,  etc.)  stating  that  the  employee 
has  a  mental  illness  that  is  work-related. 

1 904.5(b)(3)  How  do  I  handle  a  case  if  it  is  not  obvious  whether  the  pre- 
cipitating event  or  exposure  occurred  in  the  work  environment  or  occurred 
away  from  work?  In  these  situations,  you  must  evaluate  the  employee's 
work  duties  and  environment  to  decide  whether  or  not  one  or  more  events 
or  exposures  in  the  work  environment  either  caused  or  contributed  to  the 
resulting  condition  or  significantly  aggravated  a  pre-existing  condition. 
1 904.5(b)(4)  How  do  I  know  if  an  event  or  exposure  in  the  work  environment 
"significantly  aggravated"  a  preexisting  injury  or  illness?  A  preexisting 
injury  or  illness  has  been  significantly  aggravated,  for  purposes  of  OSHA 
injury  and  illness  recordkeeping,  when  an  event  or  exposure  in  the  work 
environment  results  in  any  of  the  following: 

1904.5(b)(4)(i)  Death,  provided  that  the  preexisting  injury  or  illness 
would  likely  not  have  resulted  in  death  but  for  the  occupational  event 
or  exposure. 

1904.5(b)(4)(ii)  Loss  of  consciousness,  provided  that  the  preexisting  injury 
or  illness  would  likely  not  have  resulted  in  loss  of  consciousness  but  for 
the  occupational  event  or  exposure. 

1904.5(b)(4)(iii)  One  or  more  days  away  from  work,  or  days  of  restricted 
work,  or  days  of  job  transfer  that  otherwise  would  not  have  occurred  but 
for  the  occupational  event  or  exposure. 

1904.5(b)(4)(iv)  Medical  treatment  in  a  case  where  no  medical  treat- 
ment was  needed  for  the  injury  or  illness  before  the  workplace  event 
or  exposure,  or  a  change  in  medical  treatment  was  necessitated  by  the 
workplace  event  or  exposure. 

1904.5(b)(5)  Which  injuries  and  illnesses  are  considered  pre-existing 
conditions?  An  injury  or  illness  is  a  preexisting  condition  if  it  resulted 


1904.5 

(b)(6)  If  the  employee  has.. 


You  may  use  the  following 
to  determine  if  an  injury  or 
illness  is  work  related 


checked  into  a  hotel 
or  motel  for  one  or 
more  days. 


taken  a  detour  for 
personal  reasons. 


When  a  traveling  employee  checks 
into  a  hotel,  motel,  or  into  a  other 
temporary  residence,  he  or  she  es- 
tablishes a  "home  away  from  home." 
You  must  evaluate  the  employee's 
activities  after  he  or  she  checks  into 
the  hotel,  motel,  or  other  temporary 
residence  for  their  work-relatedness 
in  the  same  manner  as  you  evaluate 
the  activities  of  a  non  traveling  em- 
ployee. When  the  employee  checks 
into  the  temporary  residence,  he  or 
she  is  considered  to  have  left  the 
work  environment.  When  the  em- 
ployee begins  work  each  day.  he  or 
she  re-enters  the  work  environment. 
If  the  employee  has  established  a 
"home  away  from  home"  and  is  re- 
porting to  a  fixed  worksite  each  day, 
you  also  do  not  consider  injuries  or 
illnesses  work-related  if  they  occur 
while  the  employee  is  commuting 
between  the  temporary  residence 
and  the  job  location. 

Injuries  or  illnesses  are  not  con- 
sidered is  on  a  personal  detour 
from  a  reasonably  direct  route  of 
travel  (e.g..  has  taken  a  side  trip 
for  personal  reasons). 


CD 

I  u> 


1 904.5(b)(7)  How  do  I  decide  if  a  case  is  work-related  when  the  employee 
is  working  at  home?  Injuries  and  illnesses  that  occur  while  an  employee 
is  working  at  home,  including  work  in  a  home  office,  will  be  considered 
work-related  if  the  injury  or  illness  occurs  while  the  employee  is  performing 
work  for  pay  or  compensation  in  the  home,  and  the  injury  or  illness  is 
directly  related  to  the  performance  of  work  rather  than  to  the  general 
home  environment  or  setting.  For  example,  if  an  employee  drops  a  box 
of  work  documents  and  injures  his  or  her  foot,  the  case  is  considered 
work-related.  If  an  employee's  fingernail  is  punctured  by  a  needle  from  a 
sewing  machine  used  to  perform  garment  work  at  home,  becomes  infected 
and  requires  medical  treatment,  the  injury  is  considered  work-related.  If 
an  employee  is  injured  because  he  or  she  trips  on  the  family  dog  while 
rushing  to  answer  a  work  phone  call,  the  case  is  not  considered  work- 
related.  If  an  employee  working  at  home  is  electrocuted  because  of  faulty 
home  wiring,  the  injury  is  not  considered  work-related. 

[66  FR  5915,  Jan.  19.  2001) 

§1904.6  Determination  of  new  cases. 
1904.6(a)  Basic  requirement.  You  must  consider  an  injury  or  illness  to 
be  a  "new  case"  if: 

1 904.6(a)(1)  The  employee  has  not  previously  experienced  a  recorded  injury 
or  illness  of  the  same  type  that  affects  the  same  part  of  the  body,  or 

1904.6(a)(2)  The  employee  previously  experienced  a  recorded  injury  or 
illness  of  the  same  type  that  affected  the  same  part  of  the  body  but  had 
recovered  completely  (all  signs  and  symptoms  had  disappeared)  from  the 
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prevloustnjury  or  Illness  and  an  event  or  exposure  In  the  work  em  Ironmanl 
h  Sibils  a  symptoms  to  reappeai 

1904.6(b)  Implementation.  (1)  When  an  employes'  BXpSrtenCM  the  itgflt  •  « 

■ymptOmi  .>/  u  <  'noun    i  rink   i.  -lull  './  l/ln.  SI    id.  J  in  ■■■</  fi  I  .  I  .ri-.ii  I.  I 

r.-rui-  n/  sn/us  in  si/iri;)liims  I. .  N   u  n.  ir  .  .is,.'  \u,  for  occupational  lllnessc-i 

where  the  si^ns  01  sympl ■  may  res  uo  01  continue  In  the  abaence  "i  an 

exposure  In  the  wen  kplai  i    the  i  aae  must  only  i»  re i.  ,i i  mnplea 

i n.is  Include  occupational  cancer,  astx'Mosis  bysKiimsis  .mil  silicosis. 

1904.6(b)(2)  When  an  employe*  experiences  iin-  signs  a  symptom*  ../  on 
in/ 1 in/  oi  i//n.'ss  in  ii  result  ii/  mi  <■!■. 'in  hi  expt .■■mi-  in  the  workplat  >•  ,  su<  h  as 
mi  episode  oj  occupational  asthma,  musl  I  treat  (he  episode  as  a  nev 
res,  because  the  episode  oi  recurrence  was  caused  by  an  even!  oi  exposure 
in  the  workplace,  the  Im  Idenl  musl  be  treated  as  a  new  case. 

1904.6(b)(3)  May  I  rely  on  a  physician  m  othci  Iwensed  health  can-  \>i 

mi  .in  w  in  determine  whether  a  case  is  a  new  case  or  a  recurrence  oj  '»>  old 
'You  are  not  required  to  seek  the  advice  of  a  physician  or  other  licensed 
health  care  professional.  However.  If  you  do  seek  such  advice,  you  must 
follow  the  physician  m  nilin  licensed  health  care  professional's  recommend- 
. ill. in  ahoul  whether  the  case  Is  a  new  case  or  a  recurrence.  If  you  receive 
recommendations  from  two  or  more  physicians  or  other  licensed  health  cm- 
professionals,  you  must  make  a  decision  as  to  which  recommendation  is  the 
most  authoritative  (best  documented,  best  reasoned,  or  most  authoritative), 
and  record  the  case  based  upon  that  recommendation. 

|66  FR  5915.  Jan.  19,  2001| 

§1904.7  General  recording  criteria. 
1904.7(a)  Basic  requirement.  You  must  consider  an  Injury  or  Illness  to  meet 
the  general  recording  criteria,  and  therefore  to  be  recordable,  if  it  results  In 
any  of  the  following:  death,  days  away  from  work,  restricted  work  or  transfer 
to  another  job.  medical  treatment  beyond  first  aid.  or  loss  of  consciousness. 
You  must  also  consider  a  case  to  meet  the  genera]  recording  criteria  if  it 
Involves  a  significant  injury  or  illness  diagnosed  by  a  physician  or  other 
licensed  health  care  professional,  even  if  It  does  not  result  in  death,  days 
away  from  work,  restricted  work  or  job  transfer.  medicaJ  treatment  beyond 
first  aid.  or  loss  of  consciousness. 

1904.7(b)  Implementation.  (1)  How  do  I  decide  if  a  case  meets  one  or  more 
of  the  general  recording  criteria?  A  work-related  injury  or  illness  must  be 
recorded  if  it  results  in  one  or  more  of  the  following: 

1904.7(b)(1)(i)  Death.  See  §  1904.7(b)(2). 

1904.7(b)(1)(ii)  Days  away  from  work.  See  §1904.7(b)(3). 

1904.7(b)(1)(iii)  Restricted  work  or  transfer  to  another  job.  See 
§1904.7(b)(4). 

1904.7(b)(1)(iv)  Medical  treatment  beyond  first  aid.  See  §1904. 7(b)(5). 

1904.7(b)(1)(v)  Loss  of  consciousness.  See  §1904. 7(b)(6). 

1904.7(b)(1)(vi)  A  significant  injury  or  illness  diagnosed  by  a  physician  or 
other  licensed  health  care  professional.  See  §1904. 7(b)(7). 

1904.7(b)(2)  How  do  I  record  a  work-related  injury  or  illness  that  results 
in  the  employee's  death?  You  must  record  an  injury  or  illness  that  results 
in  death  by  entering  a  check  mark  on  the  OSHA  300  Log  in  the  space  for 
cases  resulting  in  death.  You  must  also  report  any  work-related  fatality  to 
OSHA  within  eight  (8)  hours,  as  required  by  §1904.39. 

1904.7(b)(3)  How  do  I  record  a  work-related  injury  or  illness  that  results 
in  days  away  from  work?  When  an  injury  or  illness  involves  one  or  more 
days  away  from  work,  you  must  record  the  injury  or  illness  on  the  OSHA 
300  Log  with  a  check  mark  in  the  space  for  cases  involving  days  away  and 
an  entry  of  the  number  of  calendar  days  away  from  work  in  the  number  of 
days  column.  If  the  employee  is  out  for  an  extended  period  of  time,  you  must 
enter  an  estimate  of  the  days  that  the  employee  will  be  away,  and  update 
the  day  count  when  the  actual  number  of  days  is  known. 

1 904.7(b)(3)(i)  Do  I  count  the  day  on  which  the  injury  occurred  or  the  illness 
began?  No.  you  begin  counting  days  away  on  the  day  after  the  injury  oc- 
curred or  the  illness  began. 

1 904.7(b)(3)(ii)  Hou>  do  I  record  an  injury  or  illness  when  a  physician  or  other 
licensed  health  care  professional  recommends  that  the  worker  stay  at  home 
but  the  employee  comes  to  work  anyway?  You  must  record  these  injuries 
and  illnesses  on  the  OSHA  300  Log  using  the  check  box  for  cases  with  days 
away  from  work  and  enter  the  number  of  calendar  days  away  recommended 
by  the  physician  or  other  licensed  health  care  professional.  If  a  physician 
or  other  licensed  health  care  professional  recommends  days  away,  you 


si  ii  n  i  Li  .in  ourafle  youi  employee  to  follow  thai  recommendation  Howi 
the  days  away  mustbi  recorded  whethei  the  Injured  oi  ill  employee  follows 
the  physician  oi  licensed  health  care  professional's  recommendation  ..i 
mil  [fyourecetvi  re*  ..nun.  ndatlona  from  two  oi  more  physb  lana  m  otha 
ii.  ins.  .i  health  .  are  prafeaalonals,  you  may  make  ■<  dei  lalon  .is  to  whit  h 
1 1 .  i  ii  i  urn  1 1. 1. 1 1 1.  hi  is  1 1 H- 1  Musi  authoritative,  and  record  the  case  hairrl  upon 
thai  ret  ..miiii'ini.iii.iii 

i904.7(b)(3)(iii)  How  do '  handle  <i  ease  when  a  physk  bin  o\  othei  Hi  ■ 
health  care  professional  recommends  thai  the  workei  return  to  work  but  the 
employee  stays  oi  home  anyway?  In  this  situation,  you  musl  end  the  count 
i.i  days  away  from  work  on  tht  dab  the  phyali  Ian  oi  other  licensed  health 

.  an   professional  recommends  that  I  he  employee  return  to  work. 

1904.7(b)(3)(iv)  How  do  I  count  weekends.  holWm/s  nr  other  days  the  em- 
ployee  would  not  have  worked  anyway?  You  musl  I  mini  the  number  of 
calendar  days  the  employee  was  unable  to  work  as  a  result  of  the  Injury  or 
Illness,  regardless  of  whether  or  not  the  employee  was  si  In  doled  to  work 
on  those  day(s).  Weekend  days,  holidays,  vacation  days  or  other  days  off 
are  Included  In  the  total  number  of  days  recorded  If  the  employee  would 
not  have  been  able  to  work  on  those  days  because  of  a  work-related  Injury 
or  illness. 

1 904.7(b)(3)(v)  How  do  I  record  a  case  in  which  a  worker  is  injured  or  becomes 
ill  on  a  Friday  and  reports  to  work  on  a  Monday,  and  was  not  scheduled 
to  work  on  the  weekend?  You  need  to  record  this  case  only  If  you  receive 
Information  from  a  physician  or  other  licensed  health  care  professional 
Indicating  that  the  employee  should  not  have  worked,  or  should  have  per- 
formed only  restricted  work,  during  the  weekend.  If  so.  you  must  record 
the  Injury  or  illness  as  a  case  with  days  away  from  work  or  restricted  work, 
and  enter  the  day  counts,  as  appropriate. 

1904. 7(b)(3)( vi)  How  do  I  record  a  case  in  which  a  worker  is  injured  or 
becomes  ill  on  the  day  before  scheduled  time  off  such  as  a  holiday,  a 
planned  vacation,  or  a  temporary  plant  closing?  You  need  to  record  a 
case  of  this  type  only  if  you  receive  information  from  a  physician  or  other 
licensed  health  care  professional  indicating  that  the  employee  should 
not  have  worked,  or  should  have  performed  only  restricted  work,  during 
the  scheduled  time  off.  If  so.  you  must  record  the  injury  or  illness  as 
a  case  with  days  away  from  work  or  restricted  work,  and  enter  the  day 
counts,  as  appropriate. 

1 904. 7(b)(3)(vii)  Is  there  a  limit  to  the  number  of  days  away  from  work  I  must 
count?  Yes.  you  may  "cap"  the  total  days  away  at  180  calendar  days.  You 
are  not  required  to  keep  track  of  the  number  of  calendar  days  away  from 
work  if  the  injury  or  illness  resulted  in  more  than  180  calendar  days  away 
from  work  and/or  days  of  job  transfer  or  restriction.  In  such  a  case,  enter- 
ing 1 80  in  the  total  days  away  column  will  be  considered  adequate. 

1904.7(b)(3)(viii)  May  I  stop  counting  days  if  an  employee  who  is  away 
from  work  because  of  an  injury  or  illness  retires  or  leaves  my  company? 
Yes,  if  the  employee  leaves  your  company  for  some  reason  unrelated  to  the 
Injury  or  illness,  such  as  retirement,  a  plant  closing,  or  to  take  another 
job.  you  may  stop  counting  days  away  from  work  or  days  of  restriction/ 
job  transfer.  If  the  employee  leaves  your  company  because  of  the  injury 
or  illness,  you  must  estimate  the  total  number  of  days  away  or  days  of 
restriction/job  transfer  and  enter  the  day  count  on  the  300  Log. 

1904.7(b)(3)(ix)  If  a  case  occurs  in  one  year  but  results  in  days  away 
during  the  next  calendar  year,  do  I  record  the  case  in  both  years?  No. 
you  only  record  the  injury  or  illness  once.  You  must  enter  the  number 
of  calendar  days  away  for  the  injury  or  illness  on  the  OSHA  300  Log  for 
the  year  in  which  the  injury  or  illness  occurred.  If  the  employee  is  still 
away  from  work  because  of  the  injury  or  illness  when  you  prepare  the 
annual  summary,  estimate  the  total  number  of  calendar  days  you  expect 
the  employee  to  be  away  from  work,  use  this  number  to  calculate  the 
total  for  the  annual  summary,  and  then  update  the  initial  log  entry  later 
when  the  day  count  is  known  or  reaches  the  180-day  cap. 

1904.7(b)(4)  How  do  I  record  a  work-related  injury  or  illness  that  results 
in  restricted  work  or  job  transfer?  When  an  injury  or  illness  involves  re- 
stricted work  or  job  transfer  but  does  not  involve  death  or  days  away 
from  work,  you  must  record  the  injury  or  illness  on  the  OSHA  300  Log 
by  placing  a  check  mark  in  the  space  for  job  transfer  or  restriction  and 
an  entry  of  the  number  of  restricted  or  transferred  days  in  the  restricted 
workdays  column. 

1904.7(b)(4)(i)  How  do  I  decide  if  the  injury  or  illness  resulted  in  restricted 
work?  Restricted  work  occurs  when,  as  the  result  of  a  work-related  injury 
or  illness: 


OSHA  Standards  for  Construction  Industry 


543 


1904.7(b)(4)(i)(A)  You  keep  the  employee  from  performing  one  or  more  of 
the  routine  functions  of  his  or  her  job,  or  from  working  the  full  workday 
that  he  or  she  would  otherwise  have  been  scheduled  to  work:  or 

1904.7(b)(4)(i)(B)  A  physician  or  other  licensed  health  care  professional 
recommends  that  the  employee  not  perform  one  or  more  of  the  routine 
functions  of  his  or  her  job.  or  not  work  the  full  workday  that  he  or  she 
would  otherwise  have  been  scheduled  to  work. 

1904.7(b)(4)(H)  What  is  meant  by  "routine  Junctions"?  For  recordkeeping 
purposes,  an  employee's  routine  functions  are  those  work  activities  the 
employee  regularly  performs  at  least  once  per  week. 

1904.7(b)(4)(iii)  Do  I  have  to  record  restricted  work  or  job  transfer  if  it  ap- 
plies only  to  the  day  on  which  the  injury  occurred  or  the  illness  began? 
No,  you  do  not  have  to  record  restricted  work  or  job  transfers  if  you. 
or  the  physician  or  other  licensed  health  care  professional,  impose  the 
restriction  or  transfer  only  for  the  day  on  which  the  injury  occurred  or 
the  illness  began. 

1 904.7(b)(4)(iv)  If  you  or  a  physician  or  other  licensed  health  care  profes- 
sional recommends  a  work  restriction,  is  the  injury  or  illness  automatically 
recordable  as  a  "restricted  work"  case?  No.  a  recommended  work  restric- 
tion is  recordable  only  if  it  affects  one  or  more  of  the  employee's  routine  job 
functions.  To  determine  whether  this  is  the  case,  you  must  evaluate  the 
restriction  in  light  of  the  routine  functions  of  the  injured  or  ill  employee's 
job.  If  the  restriction  from  you  or  the  physician  or  other  licensed  health 
care  professional  keeps  the  employee  from  performing  one  or  more  of  his 
or  her  routine  job  functions,  or  from  working  the  full  workday  the  injured 
or  ill  employee  would  otherwise  have  worked,  the  employee's  work  has 
been  restricted  and  you  must  record  the  case. 

1904.7(b)(4)(v)  How  do  I  record  a  case  where  the  worker  works  only  for 
a  partial  work  shift  because  of  a  work-related  injury  or  illness?  A  partial 
day  of  work  is  recorded  as  a  day  of  job  transfer  or  restriction  for  record- 
keeping purposes,  except  for  the  day  on  which  the  injury  occurred  or 
the  illness  began. 

1904.7(b)(4)(vi)  If  the  injured  or  ill  worker  produces  fewer  goods  or  ser- 
vices than  he  or  she  would  have  produced  prior  to  the  injury  or  illness 
but  otherwise  performs  all  of  the  routine  functions  of  his  or  her  work,  is 
the  case  considered  a  restricted  work  case?  No,  the  case  is  considered 
restricted  work  only  if  the  worker  does  not  perform  all  of  the  routine 
functions  of  his  or  her  job  or  does  not  work  the  full  shift  that  he  or  she 
would  otherwise  have  worked. 

1904.7(b)(4)(vii)  How  do  I  handle  vague  restrictions  from  a  physician  or 
other  licensed  health  care  professional,  such  as  that  the  employee  engage 
only  in  "light  duty"  or  "take  it  easy  for  a  week"?  If  you  are  not  clear  about 
the  physician  or  other  licensed  health  care  professional's  recommendation, 
you  may  ask  that  person  whether  the  employee  can  do  all  of  his  or  her 
routine  job  functions  and  work  all  of  his  or  her  normally  assigned  work 
shift.  If  the  answer  to  both  of  these  questions  is  "Yes."  then  the  case  does 
not  involve  a  work  restriction  and  does  not  have  to  be  recorded  as  such. 
If  the  answer  to  one  or  both  of  these  questions  is  "No,"  the  case  involves 
restricted  work  and  must  be  recorded  as  a  restricted  work  case.  If  you 
are  unable  to  obtain  this  additional  information  from  the  physician  or 
other  licensed  health  care  professional  who  recommended  the  restriction, 
record  the  injury  or  illness  as  a  case  involving  restricted  work. 

1 904.7(b)(4)(viii)  What  do  I  do  if  a  physician  or  other  licensed  health  care 
professional  recommends  ajob  restriction  meeting  OSHA's  definition,  but 
the  employee  does  all  of  his  or  her  routine job  functions  anyway?  You  must 
record  the  injury  or  illness  on  the  OSHA  300  Log  as  a  restricted  work  case. 
If  a  physician  or  other  licensed  health  care  professional  recommends  a 
job  restriction,  you  should  ensure  that  the  employee  complies  with  that 
restriction.  If  you  receive  recommendations  from  two  or  more  physicians 
or  other  licensed  health  care  professionals,  you  may  make  a  decision  as 
to  which  recommendation  is  the  most  authoritative,  and  record  the  case 
based  upon  that  recommendation. 

1904.7(b)(4)(ix)  How  do  I  decide  if  an  injury  or  illness  involved  a  transfer 
to  another  job?  If  you  assign  an  injured  or  ill  employee  to  ajob  other 
than  his  or  her  regular  job  for  part  of  the  day.  the  case  involves  transfer 
to  another  job.  Note:  This  does  not  include  the  day  on  which  the  injury 
or  illness  occurred. 

1904.7(b)(4)(x)  Are  transfers  to  another  job  recorded  in  the  same  way  as 
restricted  work  cases?  Yes.  both  job  transfer  and  restricted  work  cases  are 
recorded  in  the  same  box  on  the  OSHA  300  Log.  For  example,  if  you  assign, 
or  a  physician  or  other  licensed  health  care  professional  recommends  that 


you  assign,  an  injured  or  ill  worker  to  his  or  her  routine  job  duties  for  part 
of  the  day  and  to  another  job  for  the  rest  of  the  day.  the  injury  or  illness 
involves  ajob  transfer.  You  must  record  an  injury  or  illness  that  involves 
a  job  transfer  by  placing  a  check  in  the  box  for  job  transfer. 

1904.7(b)(4)(xi)  How  do  I  count  days  of  job  transfer  or  restriction?  You 
count  days  of  job  transfer  or  restriction  in  the  same  way  you  count  days 
away  from  work,  using  §1904.7(b)(3)(i)  to  (viii).  above.  The  only  differ- 
ence is  that,  if  you  permanently  assign  the  injured  or  ill  employee  to  a 
job  that  has  been  modified  or  permanently  changed  in  a  manner  that 
eliminates  the  routine  functions  the  employee  was  restricted  from  per- 
forming, you  may  stop  the  day  count  when  the  modification  or  change  is 
made  permanent.  You  must  count  at  least  one  day  of  restricted  work  or 
job  transfer  for  such  cases. 

1904.7(b)(5)  How  do  I  record  an  injury  or  illness  that  involves  medical 
treatment  beyond  first  aid?  If  a  work-related  injury  or  illness  results  in 
medical  treatment  beyond  first  aid,  you  must  record  it  on  the  OSHA  300 
Log.  If  the  injury  or  illness  did  not  involve  death,  one  or  more  days  away 
from  work,  one  or  more  days  of  restricted  work,  or  one  or  more  days 
of  job  transfer,  you  enter  a  check  mark  in  the  box  for  cases  where  the 
employee  received  medical  treatment  but  remained  at  work  and  was  not 
transferred  or  restricted. 

1 904.7(b)(5)(i)  What  is  the  definition  of  medical  treatment?  "Medical  treatment" 
means  the  management  and  care  of  a  patient  to  combat  disease  or  disorder. 
For  the  purposes  of  Part  1 904,  medical  treatment  does  not  include: 

1904.7(b)(5)(i)(A)  Visits  to  a  physician  or  other  licensed  health  care  pro- 
fessional solely  for  observation  or  counseling: 

1904.7(b)(5)(i)(B)  The  conduct  of  diagnostic  procedures,  such  as  x-rays 
and  blood  tests,  including  the  administration  of  prescription  medications 
used  solely  for  diagnostic  purposes  (e.g.,  eye  drops  to  dilate  pupils):  or 

1904.7(b)(5)(i)(C)  "First  aid"  as  defined  in  paragraph  (b)(5)(ii)  of  this 
section. 

1904.7(b)(5)(ii)  What  is  "first  aid"?  For  the  purposes  of  Part  1904,  "first 
aid"  means  the  following: 

1 904.7(b)(5)(ii)(A)  Using  a  non-prescription  medication  at  nonprescription 
strength  (for  medications  available  in  both  prescription  and  non-prescrip- 
tion form,  a  recommendation  by  a  physician  or  other  licensed  health  care 
professional  to  use  a  non-prescription  medication  at  prescription  strength 
is  considered  medical  treatment  for  recordkeeping  purposes); 

1904.7(b)(5)(ii)(B)  Administering  tetanus  immunizations  (other  immu- 
nizations, such  as  Hepatitis  B  vaccine  or  rabies  vaccine,  are  considered 
medical  treatment): 

1904.7(b)(5)(ii)(C)  Cleaning,  flushing  or  soaking  wounds  on  the  surface 
of  the  skin: 

1904.7(b)(5)(ii)(D)  Using  wound  coverings  such  as  bandages.  Band-Aids™, 
gauze  pads,  etc.;  or  using  butterfly  bandages  or  Steri-Strips™  (other 
wound  closing  devices  such  as  sutures,  staples,  etc.,  are  considered 
medical  treatment); 

1904.7(b)(5)(ii)(E)  Using  hot  or  cold  therapy; 

1904.7(b)(5)(ii)(F)  Using  any  non-rigid  means  of  support,  such  as  elastic 
bandages,  wraps,  non-rigid  back  belts,  etc.  (devices  with  rigid  stays  or 
other  systems  designed  to  immobilize  parts  of  the  body  are  considered 
medical  treatment  for  recordkeeping  purposes); 

1 904.7(b)(5)(ii)(G)  Using  temporary  immobilization  devices  while  transporting 
an  accident  victim  (e.g..  splints,  slings,  neck  collars,  back  boards,  etc.). 

1904.7(b)(5)(ii)(H)  Drilling  of  a  fingernail  or  toenail  to  relieve  pressure,  or 
draining  fluid  from  a  blister: 

1904.7(b)(5)(ii)(l)  Using  eye  patches; 

1904.7(b)(5)(ii)(J)  Removing  foreign  bodies  from  the  eye  using  only  irri- 
gation or  a  cotton  swab: 

1904.7(b)(5)(ii)(K)  Removing  splinters  or  foreign  material  from  areas 
other  than  the  eye  by  irrigation,  tweezers,  cotton  swabs  or  other 
simple  means: 

1904.7(b)(5)(ii)(L)  Using  finger  guards; 

1 904.7(b)(5)(ii)(M)  Using  massages  (physical  therapy  or  chiropractic  treat- 
ment are  considered  medical  treatment  for  recordkeeping  purposes);  or 

1904.7(b)(5)(ii)(N)  Drinking  fluids  for  relief  of  heat  stress. 
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1904 — Recording  and  Reporting  Occupational  Injuries  and  Illnesses 


i904.7(b)(5)(in)  Are  ii/n/  otfMi  procedural  in  ludsd  in  first  old  '  \"   this  Is   i 

complete  list  i.l  .ill  iii  .ii  mi  ni .i.l.  ii  .1  In  .1  .in  I  loi  I '.n  I    I '.KM  |mii|k.-.i  s 

I904.7(b)(5)(iv)  Doe*  thwprpJesstonnJ  sr  i  in  is  u/  the  pi  is.  .n  i  if  iru  inn  1 1 1  a  treat 

tin  til  I  ii  if-  i  it  it  i  effst  I  mi  1 1 '/in  i  is  •  iiiisii/iiii/  In  si  mil  in  iinijii  ii/  treatment? 

Nn.  OSIIA  i  iuisiiIiis  On-  In-.i ills  lislnl  in  §  1904. 7(b)(5)(ll]  nl  llils  I'.ut 

In  be  Misl  Bid  regardless  nl  ihi   prnlessliiii.il  stains  nl  the  person  providing 

the  treatment   Even  when  these  treatments  are  provided  by  ..  phj 
in  nihil  licensed  health  care  professional,  they  are  considered  iiisi  .mi  fbi 
the  purposea  cd  Pari  mum   mimii.uk    OSHA  consldere  treatment  beyond 
iiisi  sld  to  be  medical  treatment  even  when  u  is  provided  by  someone  otha 
ih. in  .i  physli  Ian  oi  other  licensed  health  care  professional. 

I904.7(b)(5)(v)  What  i;  ii  physician  a  otha  U  ensed  health  care  professional 
recommends  medical  treatment  but  the  employee  does  not  follow  (he  ream 
mendation? \( a  physician  or  other  licensed  health  <  are  professional  recom- 
mends medical  treatment,  you  should  encourage  the  injured  or  ill  employee 
to  follow  that  recommendation.  However,  you  must  record  the  case  even  ii 
the  Injured  or  ill  employee  does  not  follow  the  physician  or  other  licensed 
health  care  professional's  recommendation. 

1904.7(b)(6)  Is  eivry  work  related  Injury  or  illness  case  involving  a  loss  of 
consciousness  recordable?  Yes.  you  must  record  a  work-related  Injury  or 
Illness  If  the  worker  becomes  unconscious,  regardless  of  the  length  of  time 
the  employee  remains  unconscious. 

1904.7(b)(7)  What  is  a  'significant"  diagnosed  injury  or  illness  that  is  re- 
cordable under  the  general  criteria  even  if  il  does  not  result  in  death,  days 
away  from  work,  restricted  work  or  Job  transfer,  medical  treatment  beyond 
first  aid.  or  loss  of  consciousness?  Work-related  cases  involving  cancer, 
chronic  irreversible  disease,  a  fractured  or  cracked  bone,  or  a  punctured 
eardrum  must  always  be  recorded  under  the  general  criteria  at  the  time  of 
diagnosis  by  a  physician  or  other  licensed  health  care  professional. 

Note  to  §1904.7:  OSHA  believes  that  most  significant  injuries  and  illnesses 
will  result  in  one  of  the  criteria  listed  in  §1904. 7(a):  death,  days  away  from 
work,  restricted  work  or  job  transfer,  medical  treatment  beyond  first  aid. 
or  loss  of  consciousness.  However,  there  are  some  significant  injuries, 
such  as  a  punctured  eardrum  or  a  fractured  toe  or  rib.  for  which  neither 
medical  treatment  nor  work  restrictions  may  be  recommended.  In  addi- 
tion, there  are  some  significant  progressive  diseases,  such  as  byssinosis. 
silicosis,  and  some  types  of  cancer,  for  which  medical  treatment  or  work 
restrictions  may  not  be  recommended  at  the  time  of  diagnosis  but  are  likely 
to  be  recommended  as  the  disease  progresses.  OSHA  believes  that  cancer, 
chronic  irreversible  diseases,  fractured  or  cracked  bones,  and  punctured 
eardrums  are  generally  considered  significant  injuries  and  illnesses,  and 
must  be  recorded  at  the  initial  diagnosis  even  if  medical  treatment  or  work 
restrictions  are  not  recommended,  or  are  postponed,  in  a  particular  case. 

|66  FR  5915.  Jan.  19.  2001| 

§1904.8  Recording  criteria 

for  needlestick  and  sharps  injuries. 
1904.8(a)  Basic  requirement.  You  must  record  all  work-related  needlestick 
injuries  and  cuts  from  sharp  objects  that  are  contaminated  with  another 
person's  blood  or  other  potentially  infectious  material  (as  defined  by  29  CFR 
19 10. 1030).  You  must  enter  the  case  on  the  OSHA  300  Log  as  an  injury.  To 
protect  the  employee's  privacy,  you  may  not  enter  the  employee's  name  on 
the  OSHA  300  Log  (see  the  requirements  for  privacy  cases  in  paragraphs 
1904.29(b)(6)  through  1904.29(b)(9)). 

1904.8(b)  Implementation.  (1)  What  does  "other  potentially  infectious  ma- 
terial" mean?  The  term  "other  potentially  infectious  materials"  is  defined 
in  the  OSHA  Bloodborne  Pathogens  standard  at  §1910. 1030(b).  These 
materials  include: 

1904.8(b)(1)(i)  Human  bodily  fluids,  tissues  and  organs,  and 

1904.8(b)(1)(ii)  Other  materials  infected  with  the  HIV  or  hepatitis  B  (HBV) 
virus  such  as  laboratory  cultures  or  tissues  from  experimental  animals. 

1904.8(b)(2)  Does  this  mean  that  I  must  record  all  cuts,  lacerations,  punc- 
tures, and  scratches?  No.  you  need  to  record  cuts,  lacerations,  punctures, 
and  scratches  only  if  they  are  work-related  and  involve  contamination  with 
another  person's  blood  or  other  potentially  infectious  material.  If  the  cut. 
laceration,  or  scratch  involves  a  clean  object,  or  a  contaminant  other  than 
blood  or  other  potentially  infectious  material,  you  need  to  record  the  case 
only  if  it  meets  one  or  more  of  the  recording  criteria  in  §1904.7. 

1 904.8(b)(3)  If  I  record  an  injury  and  the  employee  is  later  diagnosed  with  an 
infectious  bloodborne  disease,  do  I  need  to  update  the  OSHA  300  Log?  Yes. 


you  iinisi  update  iii<  classification  ol  the  i  ase  on  the  OSHA  300  i.ng  ii  the 
•  .isr  results  in  death,  days  away  from  work,  reetrii  ted  work,  nr  |ob  branaCa 
You  iinisi  also  update  the  description  to  Identify  tin  inu-<  -turns  disease  and 

i  hange  the  classlfll  ation  Ol  thl   I  ase  from  an  Injurs  In  an  Illness 

1904.8(b)(4)  What  it  one  qj  my  employees  Is  splashed  oi  exposed  to  blood 
in  otha  potentially  tnfa  Oous  material  without  being  <  m  at  m  ran  had?  i">  I 
need  t"  ret  ord  tin*-,  im  Ident?  V/ou  need  to  re*  ord  sui  h  an  Ini  Ident  on  the 

OSHA  300  Log  as  an  lllinss  it 

1904.8(b)(4)(i)  II  n-sulls  in  the  diagnosis  nl  .i  bloodbome  Illness,  sin  Ii  as 

iiiv.  hepatitis  B,  en  hepatitis  C;  oi 

1904.8(b)(4)(H)  it  meeta  one  or  more  ol  On  recording  i  rtn  ria  In  §1904.7. 

|66  FR  5915.  Jan.  19.  2001) 

§1904.9  Recording  criteria  for  cases  involving 
medical  removal  under  OSHA  standards. 

1904.9(a)  Basic  requirement.  II  an  employee  Is  medically  removed  under 

iIh   medical  surveillance  requirements  of  an  OSHA  standard,  you  must 

in  ..nl  the  case  on  the  OSHA  300  Log. 

1904.9(b)  Implementation.  (1)  How  do  1  classify  medical  removal  cases 
on  the  OSHA  300  Log?  You  must  enter  each  medical  removal  case  on  the 
OSHA  300  Log  as  either  a  case  Involving  days  away  from  work  or  a  case 
involving  restricted  work  activity,  depending  on  how  you  decide  to  comply 
willi  the  medical  removal  requirement.  If  the  medical  removal  is  the  result 
of  a  chemical  exposure,  you  must  enter  the  case  on  the  OSHA  300  Log  by 
checking  the  "poisoning"  column. 

1904.9(b)(2)  Do  all  ofOSHA's  standards  have  medical  removal  provisions? 
No.  some  OSHA  standards,  such  as  the  standards  covering  bloodborne 
pathogens  and  noise,  do  not  have  medical  removal  provisions.  Many  OSHA 
standards  that  cover  specific  chemical  substances  have  medical  removal 
provisions.  These  standards  include,  but  are  not  limited  to.  lead,  cadmium, 
methylene  chloride,  formaldehyde,  and  benzene. 

1904.9(b)(3)  Do  I  have  to  record  a  case  where  I  voluntarily  removed  the 
employee  from  exposure  before  the  medical  removal  criteria  in  an  OSHA 
standard  are  met?  No.  if  the  case  involves  voluntary  medical  removal  before 
the  medical  removal  levels  required  by  an  OSHA  standard,  you  do  not  need 
to  record  the  case  on  the  OSHA  300  Log. 

(66  FR  5915.  Jan.  19.  2001) 

§1904.10  Recording  criteria 

for  cases  involving  occupational  hearing  loss. 
1 904. 1 0(a)  Basic  requirement.  If  an  employee's  hearing  test  (audiogram)  re- 
veals that  the  employee  has  experienced  a  work-related  Standard  Threshold 
Shift  (STS)  in  hearing  in  one  or  both  ears,  and  the  employee's  total  hearing 
level  is  25  decibels  (dB)  or  more  above  audiometric  zero  (averaged  at  2000. 
3000.  and  4000  Hz)  in  the  same  ear(s)  as  the  STS.  you  must  record  the 
case  on  the  OSHA  300  Log. 

1 904. 1 0(b)  Implementation.  (1 )  What  is  a  Standard  Threshold  Shift?  A  Stan- 
dard Threshold  Shift,  or  STS.  is  defined  in  the  occupational  noise  exposure 
standard  at  29  CFR  19 10. 95(g) ( 10) (i)  as  a  change  in  hearing  threshold,  relative 
to  the  baseline  audiogram  for  that  employee,  of  an  average  of  10  decibels  (dB) 
or  more  at  2000.  3000.  and  4000  hertz  (Hz)  in  one  or  both  ears. 

1 904.1 0(b)(2)  How  do  I  evaluate  the  current  audiogram  to  determine  whether 
an  employee  has  an  STS  and  a  25-dB  hearing  level?  If  the  employee  has 
never  previously  experienced  a  recordable  hearing  loss,  you  must  compare 
the  employee's  current  audiogram  with  that  employee's  baseline  audiogram. 
If  the  employee  has  previously  experienced  a  recordable  hearing  loss,  you 
must  compare  the  employee's  current  audiogram  with  the  employee's  re- 
vised baseline  audiogram  (the  audiogram  reflecting  the  employee's  previous 
recordable  hearing  loss  case) . 

1 904.1 0(b)(2)(i)  STS.  If  the  employee  has  never  previously  experienced  a  re- 
cordable hearing  loss,  you  must  compare  the  employee's  current  audiogram 
with  that  employee's  baseline  audiogram.  If  the  employee  has  previously 
experienced  a  recordable  hearing  loss,  you  must  compare  the  employee's 
current  audiogram  with  the  employee's  revised  baseline  audiogram  (the  au- 
diogram reflecting  the  employee's  previous  recordable  hearing  loss  case). 

1904.10(b)(2)(H)  25-dB  loss.  Audiometric  test  results  reflect  the  employee's 
overall  hearing  ability  in  comparison  to  audiometric  zero.  Therefore,  using 
the  employee's  current  audiogram,  you  must  use  the  average  hearing  level 
at  2000.  3000.  and  4000  Hz  to  determine  whether  or  not  the  employee's 
total  hearing  level  is  25  dB  or  more. 
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1904.10(b)(3)  May  I  adjust  the  current  audiogram  to  reflect  the  effects 
of  aging  on  hearing?  Yes.  When  you  are  determining  whether  an  STS 
has  occurred,  you  may  age  adjust  the  employee's  current  audiogram 
results  by  using  Tables  F-l  or  F-2,  as  appropriate,  in  Appendix  F  of 

29  CFR  1910.95.  You  may  not  use  an  age  adjustment  when  determin- 
ing whether  the  employee's  total  hearing  level  is  25  dB  or  more  above 
audiometric  zero. 

1904.10(b)(4)  Do  I  have  to  record  the  hearing  loss  if  I  am  going  to  retest 
the  employee's  hearing?  No.  if  you  retest  the  employee's  hearing  within 

30  days  of  the  first  test,  and  the  retest  does  not  confirm  the  recordable 
STS.  you  are  not  required  to  record  the  hearing  loss  case  on  the  OSHA 
300  Log.  If  the  retest  confirms  the  recordable  STS.  you  must  record  the 
hearing  loss  illness  within  seven  (7)  calendar  days  of  the  retest.  If  sub- 
sequent audiometric  testing  performed  under  the  testing  requirements 
of  the  §1910.95  noise  standard  indicates  that  an  STS  is  not  persistent, 
you  may  erase  or  line-out  the  recorded  entry. 

1904.10(b)(5)  Are  there  any  special  rules  for  determining  whether  a  hear- 
ing loss  case  is  work-related?  No.  You  must  use  the  rules  in  §1904.5  to 
determine  if  the  hearing  loss  is  work-related.  If  an  event  or  exposure  in 
the  work  environment  either  caused  or  contributed  to  the  hearing  loss, 
or  significantly  aggravated  a  pre-existing  hearing  loss,  you  must  consider 
the  case  to  be  work  related. 

1904.10(b)(6)  If  a  physician  or  other  licensed  health  care  professional 
determines  the  hearing  loss  is  not  work-related,  do  I  still  need  to  record 
the  case?  If  a  physician  or  other  licensed  health  care  professional 
determines  that  the  hearing  loss  is  not  work-related  or  has  not  been 
significantly  aggravated  by  occupational  noise  exposure,  you  are  not 
required  to  consider  the  case  work-related  or  to  record  the  case  on 
the  OSHA  300  Log. 

1904.1 0(b)(7)  How  do  I  complete  the  300  Log  for  a  hearing  loss  case?  When 
you  enter  a  recordable  hearing  loss  case  on  the  OSHA  300  Log.  you  must 
check  the  300  Log  column  for  hearing  loss. 

Note  to  §1904. 10(b)(7):  The  applicability  of  paragraph  (b)(7)  is  delayed 
until  further  notice. 

1904.10(c)  Recording  criteria  for  calendar  year  2002.  From  January  1. 
2002  until  December  31,  2002.  you  are  required  to  record  a  work-related 
hearing  loss  averaging  25dB  or  more  at  2000.  3000,  and  4000  hertz  in 
either  ear  on  the  OSHA  300  Log.  You  must  use  the  employee's  original 
baseline  audiogram  for  comparison.  You  may  make  a  correction  for  pres- 
bycusis (aging)  by  using  the  tables  in  Appendix  F  of  29  CFR  1910.95. 
The  requirement  of  §1904. 37(b)(1)  that  States  with  OSHA-approved  state 
plans  must  have  the  same  requirements  for  determining  which  injuries 
and  illnesses  are  recordable  and  how  they  are  recorded  shall  not  preclude 
the  states  from  retaining  their  existing  criteria  with  regard  to  this  section 
during  calendar  year  2002. 

Note  to  §1904.10:  Paragraphs  (a)  and  (b)  of  this  section  are  effective  on 
January  1,  2003.  Paragraph  (c)  of  this  section  applies  from  January  1. 
2002  until  December  31.  2002. 

|66  FR  5915.  Jan.  19.  2001] 

§1904.11  Recording  criteria 

for  work-related  tuberculosis  cases. 
1904.11(a)  Basic  requirement.  If  any  of  your  employees  has  been  oc- 
cupationally  exposed  to  anyone  with  a  known  case  of  active  tuberculosis 
(TB),  and  that  employee  subsequently  develops  a  tuberculosis  infection, 
as  evidenced  by  a  positive  skin  test  or  diagnosis  by  a  physician  or  other 
licensed  health  care  professional,  you  must  record  the  case  on  the  OSHA 
300  Log  by  checking  the  "respiratory  condition"  column. 

1 904. 1 1  (b)  Implementation.  ( 1 )  Do  I  have  to  record,  on  the  Log.  a  positive 
TB  skin  test  result  obtained  at  a  pre-employment  physical?  No.  you  do  not 
have  to  record  it  because  the  employee  was  not  occupationally  exposed 
to  a  known  case  of  active  tuberculosis  in  your  workplace. 

1 904. 1 1  (b)(2)  May  I  line-out  or  erase  a  recorded  TB  case  if  I  obtain  evidence 
that  the  case  was  not  caused  by  occupational  exposure?  Yes.  you  may  line- 
out  or  erase  the  case  from  the  Log  under  the  following  circumstances: 

1904.1 1(b)(2)(i)  The  worker  is  living  in  a  household  with  a  person  who 
has  been  diagnosed  with  active  TB; 

1904.1 1(b)(2)(ii)  The  Public  Health  Department  has  identified  the  worker 
as  a  contact  of  an  individual  with  a  case  of  active  TB  unrelated  to  the 
workplace;  or 


1904.1 1(b)(2)(iii)  A  medical  investigation  shows  that  the  employee's  in- 
fection was  caused  by  exposure  to  TB  away  from  work,  or  proves  that  the 
case  was  not  related  to  the  workplace  TB  exposure. 

[66  FR  5915.  Jan.  19,  2001] 
§1904.12  [Removed] 

§1904.13—1904.28  [Reserved] 

[66  FR  5915,  Jan.  19.  2001] 

§1904.29  Forms. 
1904.29(a)  Basic  requirement.  You  must  use  OSHA  300.  300-A,  and 
301  forms,  or  equivalent  forms,  for  recordable  injuries  and  illnesses.  The 
OSHA  300  form  is  called  the  Log  of  Work- Related  Injuries  and  Illnesses, 
the  300-A  is  the  Summary  of  Work-Related  Injuries  and  Illnesses,  and  the 
OSHA  301  form  is  called  the  Injury  and  Illness  Incident  Report. 

1904.29(b)  Implementation.  (1)  What  do  I  need  to  do  to  complete  the 
OSHA  300  Log?  You  must  enter  information  about  your  business  at  the 
top  of  the  OSHA  300  Log,  enter  a  one  or  two  line  description  for  each 
recordable  injury  or  illness,  and  summarize  this  information  on  the  OSHA 
300-A  at  the  end  of  the  year. 

1904.29(b)(2)  What  do  I  need  to  do  to  complete  the  OSHA  301  Incident 
Report?  You  must  complete  an  OSHA  301  Incident  Report  form,  or  an 
equivalent  form,  for  each  recordable  injury  or  illness  entered  on  the 
OSHA  300  Log. 

1904.29(b)(3)  How  quickly  must  each  injury  or  illness  be  recorded?  You 
must  enter  each  recordable  injury  or  illness  on  the  OSHA  300  Log  and  30 1 
Incident  Report  within  seven  (7)  calendar  days  of  receiving  information 
that  a  recordable  injury  or  illness  has  occurred. 

1 904.29(b)(4)  What  is  an  equivalent  form?  An  equivalent  form  is  one  that  has 
the  same  information,  is  as  readable  and  understandable,  and  is  completed 
using  the  same  instructions  as  the  OSHA  form  it  replaces.  Many  employers 
use  an  insurance  form  instead  of  the  OSHA  30 1  Incident  Report,  or  sup- 
plement an  insurance  form  by  adding  any  additional  information  required 
by  OSHA. 

1904.29(b)(5)  May  I  keep  my  records  on  a  computer?  Yes.  if  the  computer 
can  produce  equivalent  forms  when  they  are  needed,  as  described  under 
§§1904.35  and  1904.40.  you  may  keep  your  records  using  the  computer 
system. 

1 904.29(b)(6)  Are  there  situations  where  I  do  not  put  the  employee's  name 
on  the  forms  for  privacy  reasons?Yes.  if  you  have  a  "privacy  concern  case," 
you  may  not  enter  the  employee's  name  on  the  OSHA  300  Log.  Instead, 
enter  "privacy  case"  in  the  space  normally  used  for  the  employee's  name. 
This  will  protect  the  privacy  of  the  injured  or  ill  employee  when  another 
employee,  a  former  employee,  or  an  authorized  employee  representative 
is  provided  access  to  the  OSHA  300  Log  under  §1904. 35(b)(2).  You  must 
keep  a  separate,  confidential  list  of  the  case  numbers  and  employee  names 
for  your  privacy  concern  cases  so  you  can  update  the  cases  and  provide 
the  information  to  the  government  if  asked  to  do  so. 

1 904.29(b)(7)  How  do  I  determine  if  an  injury  or  illness  is  a  privacy  concern 
case?  You  must  consider  the  following  injuries  or  illnesses  to  be  privacy 
concern  cases: 

1904.29(b)(7)(i)  An  injury  or  illness  to  an  intimate  body  part  or  the  re- 
productive system; 

1 904.29(b)(7)(ii)  An  injury  or  illness  resulting  from  a  sexual  assault; 

1904.29(b)(7)(iii)  Mental  illnesses; 

1904.29(b)(7)(iv)  HIV  infection,  hepatitis,  or  tuberculosis:  (NOTE:  The  first 
sentence  of  this  §1904.29(b)(7)(iv)  is  effective  on  January  1,  2002.  The 
second  sentence  is  effective  beginning  on  January  1 ,  2003.) 

1 904.29(b)(7)(v)  Needlestick  injuries  and  cuts  from  sharp  objects  that  are 
contaminated  with  another  person's  blood  or  other  potentially  infectious 
material  (see  §1904.8  for  definitions);  and 

1 904.29(b)(7)(vi)  Other  illnesses,  if  the  employee  voluntarily  requests  that 
his  or  her  name  not  be  entered  on  the  log. 

1 904.29(b)(8)  May  I  classify  any  other  types  of  injuries  and  illnesses  as 
privacy  concern  cases?  No.  this  is  a  complete  list  of  all  injuries  and  ill- 
nesses considered  privacy  concern  cases  for  Part  1904  purposes. 

1 904.29(b)(9)  If  I  have  removed  the  employee's  name,  but  still  believe 
that  the  employee  may  be  identified  from  the  information  on  the  forms,  is 
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there  anything  • ''"•■' ''"'' ' ' ""  ''"  '"  '""'"''  protm  <  thm  employee's.  /» 

Nrs  ii  \.m  hive  i  reasonable  baste  to  believe  thai  Information  dea<  ribtng 

the  prtvacj  concern  case  maj  be  peraonaUy  Idenuhabh  even  though  the 

employee's  name  h.is  bee nltted  you  m.is  use  dlsi  retlon  In  dew  riblng 

1 1  ii-  Injury  oi  Illness  on  both  the  OSHA  300  and  301 1 is  You  musl  enta 

enough  Information  to  Identify  the  cause  <>i  the  tni  Idenl  and  the  general 
■evertt]  "i  the  Injury  n  Illness,  i>m  you  <i"  nol  need  to  Ira  lude  iin.nis  o) 
.hi  intimate  oi  private  nature   Fm  example,  ■>  sexual  .iss.mii  (.is,-  could 

mi,,, i  is   1 1 1 1 1 1 1  \  firom  assault,*  oi  an  Injury  to  a  reproductlvi 
could  be  described  as  "lowei  abdominal  minis 

i904.29(b)(  10)  What  musl  fdo  toprotscl  employee  privacy  If  I  wish  to  provide 
access  to  the  ( tSHA  Forms  300  and  301  to  persons  other  than  aouemmenl 
representattues,  employees,  former  employees  or  authorised  representattues  ' 
II  you  decide  to  voluntarily  disclose  die  Forme  to  prisons  othei  than  gos- 
eminent  representatives,  employees,  formei  employees  or  authorized  rep 
resentattvea  (.is  required  by  §§1904.35  and  1904.40).  yen  must  remove  or 
hide  the  employees'  names  and  other  personalty  Identifying  Information, 
except  for  the  following  cases.  You  maj  disclose  the  Forms  with  personalrj 
Identifying  Information  onh, 

1 904.29(b)(  1 0)(i)  to  an  auditor  or  consultant  hired  by  the  employer  to  eval- 
uate the  safety  and  health  program: 

1904.29(b)(10)(ii)  to  the  extent  necessary  for  processing  a  claim  for  workers' 
compensation  or  other  insurance  benefits:  or 

1904.29(b)(10)(iii)  to  a  public  health  authority  or  law  enforcement  agency 
for  uses  and  disclosures  for  which  consent,  an  authorization,  or  opportunity 
to  agree  or  object  is  not  required  under  Department  of  Health  and  Human 
Services  Standards  for  Privacy  of  Individually  Identifiable  Health  Informa- 
tion. 45  CFR  164.512. 

|66  FR  5915.  Jan.  19.  200 1| 

Subpart  D — Other  OSHA  Injury  and  Illness 
Recordkeeping  Requirements 

§1904.30  Multiple  business  establishments. 
1904.30(a)  Basic  requirement.  You  must  keep  a  separate  OSHA  300  Log  for 
each  establishment  that  is  expected  to  be  in  operation  for  one  year  or  longer. 

1904.30(b)  Implementation.  (1)  Do  /  need  to  keep  OSHA  injury  and  illness 
records  for  short-term  establishments  lie.,  establishments  that  will  exist  for 
less  than  a  year)?  Yes.  however,  you  do  not  have  to  keep  a  separate  OSHA 
300  Log  for  each  such  establishment.  You  may  keep  one  OSHA  300  Log 
that  covers  all  of  your  short-term  establishments.  You  may  also  include  the 
short-term  establishments'  recordable  injuries  and  illnesses  on  an  OSHA 
300  Log  that  covers  short-term  establishments  for  individual  company 
divisions  or  geographic  regions. 

1904.30(b)(2)  May  /  keep  the  records  for  all  of  my  establishments  at  my 
headquarters  location  or  at  some  other  central  location?  Yes.  you  may  keep 
the  records  for  an  establishment  at  your  headquarters  or  other  central 
location  if  you  can: 

1904.30(b)(2)(i)  Transmit  information  about  the  injuries  and  illnesses  from 
the  establishment  to  the  central  location  within  seven  (7)  calendar  days  of  re- 
ceiving information  that  a  recordable  injury  or  illness  has  occurred:  and 

1904.30(b)(2)(H)  Produce  and  send  the  records  from  the  central  location 
to  the  establishment  within  the  time  frames  required  by  §1904.35  and 
§1904.40  when  you  are  required  to  provide  records  to  a  government  repre- 
sentative, employees,  former  employees  or  employee  representatives. 

1 904.30(b)(3)  Some  of  my  employees  work  at  several  different  locations  or  do 
not  work  at  any  of  my  establishments  at  alL  How  do  I  record  cases  for  these 
employees?  You  must  link  each  of  your  employees  with  one  of  your  estab- 
lishments, for  recordkeeping  purposes.  You  must  record  the  injury  and  illness 
on  the  OSHA  300  Log  of  the  injured  or  ill  employee's  establishment,  or  on  an 
OSHA  300  Log  that  covers  that  employee's  short-term  establishment. 

1 904.30(b)(4)  How  do  I  record  an  injury  or  illness  u'hen  an  employee  of  one  of 
my  establishments  is  injured  or  becomes  ill  while  visiting  or  working  at  another 
of  my  establishments,  or  while  working  away  from  any  of  my  establishments? 
If  the  Injury  or  illness  occurs  at  one  of  your  establishments,  you  must  record 
the  injury  or  illness  on  the  OSHA  300  Log  of  the  establishment  at  which  the 
injury  or  illness  occurred.  If  the  employee  is  injured  or  becomes  ill  and  is  not 
at  one  of  your  establishments,  you  must  record  the  case  on  the  OSHA  300 
Log  at  the  establishment  at  which  the  employee  normally  works. 

|66  FR  5915.  Jan.  19.  2001] 


§1904.31  Covered  employees. 

1904.31(a)  Basic  requirement.  You  must  i.-i  onl  on  the  OSHA  300  D>g  the 

I,  i  ordable  Injuries  and  lllnrssrs  ol  ill  employees  on  youi  payroll,  whether 
they  an  led ecutlve   hourly,  salary   part-time   seasonal,  or  migrant 

Workers    You  also  must  record  thl    recordable  Injuries  .mil  lllmssrs  ih,it 

iii  i  in  in  employees  who  are  not  on  youi  payroll  ii  sou  supervise  these 
.  mployees  an  •>  day  to  dag  basis  n  youi  business  is  organized  as  a  sole 
proprietorship  ">  partnership,  the  owna  a  partners  are  not  considered 
employees  foi  rei  ordkeeplng  pui  poses 

1904.31(b)  implementation.  (1)  //  a  wey-employed  person  is  Injured  a 
Ih-i ■miii"  ill  iWn7r  tU tint )  work  tit  mi/  im.sincss.  tin  I  need  to  record  the  Injury 
m  Illness? No,  sell  employed  Individuals  are  nol  covered  by  the  osii  Ait 

01  this  regulation. 

1904.31(b)(2)  If  I  obtain  employees  from  a  temporary  Ixelp  service,  employee 
leasing  service,  or  personnel  supply  service,  do  I  have  to  record  an  injury  or 
Illness  occurring  to  one  of  tliose  employees?  You  must  record  these  injuries 
and  lllnrssrs  i!  sou  supervise  these  employees  on  a  day-to-day  basis. 

1904.31(b)(3)  If  an  employee  in  my  establishment  is  a  contractor's  em- 
ployee, must  I  record  an  injury  or  illness  occurring  to  that  employee?  If  the 
contractor's  employee  is  under  the  day-to-day  supervision  of  the  com  in 
tor.  the  contractor  Is  responsible  for  recording  the  Injury  or  illness.  If  you 
supervise  the  contractor  employee's  work  on  a  day-to-day  basis,  you  must 
record  the  injury  or  illness. 

1904.31(b)(4)  Must  the  personnel  supply  service,  temporary  help  service, 
employee  leasing  service,  or  contractor  also  record  the  injuries  or  illnesses 
occurring  to  temporary,  leased  or  contract  employees  that  I  supervise  on  a 
day-to-day  basis?  No.  you  and  the  temporary  help  service,  employee  leas- 
ing service,  personnel  supply  service,  or  contractor  should  coordinate  your 
efforts  to  make  sure  that  each  injury  and  illness  is  recorded  only  once: 
either  on  your  OSHA  300  Log  (If  you  provide  day-to-day  supervision)  or  on 
the  other  employer's  OSHA  300  Log  (if  that  company  provides  day-to-day 
supervision). 

|66  FR  5915.  Jan.  19.  20011 

§1904.32  Annual  summary. 
1904.32(a)  Basic  requirement.  At  the  end  of  each  calendar  year,  you 

must: 

1904.32(a)(1)  Review  the  OSHA  300  Log  to  verify  that  the  entries  are  com- 
plete and  accurate,  and  correct  any  deficiencies  identified: 

1904.32(a)(2)  Create  an  annual  summary  of  injuries  and  illnesses  recorded 
on  the  OSHA  300  Log; 

1904.32(a)(3)  Certify  the  summary;  and 

1904.32(a)(4)  Post  the  annual  summary. 

1 904.32(b)  Implementation.  (1 )  How  extensively  do  I  have  to  review  the  OSHA 
300  Log  entries  at  the  end  of  the  year?  You  must  review  the  entries  as  extensively 
as  necessary  to  make  sure  that  they  are  complete  and  correct. 

1 904.32(b)(2)  How  do  I  complete  the  annual  summary?  You  must: 

1904.32(b)(2)(i)  Total  the  columns  on  the  OSHA  300  Log  (if  you  had  no 
recordable  cases,  enter  zeros  for  each  column  total):  and 

1904.32(b)(2)(h)  Enter  the  calendar  year  covered,  the  company's  name, 
establishment  name,  establishment  address,  annual  average  number  of 
employees  covered  by  the  OSHA  300  Log.  and  the  total  hours  worked  by 
all  employees  covered  by  the  OSHA  300  Log. 

1904.32(b)(2)(iii)  If  you  are  using  an  equivalent  form  other  than  the  OSHA 
300-A  summary  form,  as  permitted  under  §1904. 6(b)(4).  the  summary  you 
use  must  also  include  the  employee  access  and  employer  penalty  statements 
found  on  the  OSHA  300-A  Summary  form. 

1904.32(b)(3)  How  do  I  certify  the  annual  summary?  A  company  executive 
must  certify  that  he  or  she  has  examined  the  OSHA  300  Log  and  that  he 
or  she  reasonably  believes,  based  on  his  or  her  knowledge  of  the  process 
by  which  the  information  was  recorded,  that  the  annual  summary  is  cor- 
rect and  complete. 

1904.32(b)(4)  Who  is  considered  a  company  executive?  The  company  ex- 
ecutive who  certifies  the  log  must  be  one  of  the  following  persons: 

1904.32(b)(4)(i)  An  owner  of  the  company  (only  if  the  company  is  a  sole 
proprietorship  or  partnership): 

1904.32(b)(4)(H)  An  officer  of  the  corporation: 
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1904.32(b)(4)(iii)  The  highest  ranking  company  official  working  at  the 
establishment;  or 

1904.32(b)(4)(iv)  The  immediate  supervisor  of  the  highest  ranking  com- 
pany official  working  at  the  establishment. 

1 904.32(b)(5)  How  do  I  post  the  annual  summary?  You  must  post  a  copy 
of  the  annual  summary  in  each  establishment  in  a  conspicuous  place 
or  places  where  notices  to  employees  are  customarily  posted.  You  must 
ensure  that  the  posted  annual  summary  is  not  altered,  defaced  or  covered 
by  other  material. 

1904.32(b)(6)  When  do  I  have  to  post  the  annual  summary?  You  must 
post  the  summary  no  later  than  February  1  of  the  year  following  the  year 
covered  by  the  records  and  keep  the  posting  in  place  until  April  30. 

166  FR  5915.  Jan.  19.  2001] 

§1904.33  Retention  and  updating. 
1904.33(a)  Basic  requirement.  You  must  save  the  OSHA  300  Log.  the 
privacy  case  list  (if  one  exists),  the  annual  summary,  and  the  OSHA  301 
Incident  Report  forms  for  five  (5)  years  following  the  end  of  the  calendar 
year  that  these  records  cover. 

1904.33(b)  Implementation.  (1)  Do  I  have  to  update  the  OSHA  300  Log 
during  the  Jive-year  storage  period?  Yes.  during  the  storage  period,  you 
must  update  your  stored  OSHA  300  Logs  to  include  newly  discovered 
recordable  injuries  or  illnesses  and  to  show  any  changes  that  have  oc- 
curred in  the  classification  of  previously  recorded  injuries  and  illnesses. 
If  the  description  or  outcome  of  a  case  changes,  you  must  remove  or  line 
out  the  original  entry  and  enter  the  new  information. 

1 904.33(b)(2)  Do  I  have  to  update  the  annual  summary?  No.  you  are  not  re- 
quired to  update  the  annual  summary,  but  you  may  do  so  if  you  wish. 

1904.33(b)(3)  Do  I  have  to  update  the  OSHA  301  Incident  Reports?  No. 
you  are  not  required  to  update  the  OSHA  301  Incident  Reports,  but  you 
may  do  so  if  you  wish. 

[66  FR  5915.  Jan.  19.  2001] 

§1904.34  Change  in  business  ownership. 

If  your  business  changes  ownership,  you  are  responsible  for  recording  and 
reporting  work-related  injuries  and  Illnesses  only  for  that  period  of  the  year 
during  which  you  owned  the  establishment.  You  must  transfer  the  Part 
1904  records  to  the  new  owner.  The  new  owner  must  save  all  records  of 
the  establishment  kept  by  the  prior  owner,  as  required  by  §  1 904.33  of  this 
Part,  but  need  not  update  or  correct  the  records  of  the  prior  owner. 

166  FR  5915.  Jan.  19,  2001] 

§1904.35  Employee  involvement. 
1 904.35(a)  Basic  requirement.  Your  employees  and  their  representatives 
must  be  involved  in  the  recordkeeping  system  in  several  ways. 

1 904.35(a)(1)  You  must  inform  each  employee  of  how  he  or  she  is  to  report 
an  injury  or  illness  to  you. 

1904.35(a)(2)  You  must  provide  limited  access  to  your  injury  and  illness 
records  for  your  employees  and  their  representatives. 

1904.35(b)  Implementation.  (1)  What  must  I  do  to  make  sure  that  em- 
ployees report  work-related  injuries  and  illnesses  to  me? 

1904.35(b)(1)(i)  You  must  set  up  a  way  for  employees  to  report  work-re- 
lated injuries  and  illnesses  promptly:  and 

1904.35(b)(1)(ii)  You  must  tell  each  employee  how  to  report  work-related 
injuries  and  illnesses  to  you. 

1904.35(b)(2)  Do  I  have  to  give  my  employees  and  their  representatives 
access  to  the  OSHA  injury  and  illness  records?  Yes.  your  employees, 
former  employees,  their  personal  representatives,  and  their  authorized 
employee  representatives  have  the  right  to  access  the  OSHA  injury  and 
illness  records,  with  some  limitations,  as  discussed  below. 

1904.35(b)(2)(i)  Who  is  an  authorized  employee  representative?  An  au- 
thorized employee  representative  is  an  authorized  collective  bargaining 
agent  of  employees. 

1904.35(b)(2)(ii)  Who  is  a  "personal  representative"  of  an  employee  or 
former  employee?  A  personal  representative  is: 

1904.35(b)(2)(ii)(A)  Any  person  that  the  employee  or  former  employee 
designates  as  such,  in  writing;  or 


1904.35(b)(2)(ii)(B)  The  legal  representative  of  a  deceased  or  legally  inca- 
pacitated employee  or  former  employee. 

1904.35(b)(2)(iii)  If  an  employee  or  representative  asksfor  access  to  the  OSHA 
300  Log.  when  do  I  have  to  provide  it?  When  an  employee,  former  employee, 
personal  representative,  or  authorized  employee  representative  asks  for 
copies  of  your  current  or  stored  OSHA  300  Log(s)  for  an  establishment  the 
employee  or  former  employee  has  worked  in.  you  must  give  the  requester  a 
copy  of  the  relevant  OSHA  300  Log(s)  by  the  end  of  the  next  business  day. 

1 904.35(b)(2)(iv)  May  I  remove  the  names  of  the  employees  or  any  other 
information  from  the  OSHA  300  Log  before  I  give  copies  to  an  employee, 
former  employee,  or  employee  representative?  No.  you  must  leave  the 
names  on  the  300  Log.  However,  to  protect  the  privacy  of  injured  and 
ill  employees,  you  may  not  record  the  employee's  name  on  the  OSHA 
300  Log  for  certain  "privacy  concern  cases,"  as  specified  in  paragraphs 
1904.29(b)(6)  through  1904.29(b)(9). 

1904.35(b)(2)(v)  If  an  employee  or  representative  asks  for  access  to  the 
OSHA  301  Incident  Report,  when  do  I  have  to  provide  it? 

1 904.35(b)(2)(v)(A)  When  an  employee,  former  employee,  or  personal  rep- 
resentative asks  for  a  copy  of  the  OSHA  30 1  Incident  Report  describing 
an  injury  or  illness  to  that  employee  or  former  employee,  you  must  give 
the  requester  a  copy  of  the  OSHA  301  Incident  Report  containing  that 
information  by  the  end  of  the  next  business  day. 

1 904.35(b)(2)(v)(B)  When  an  authorized  employee  representative  asks  for  a 
copies  of  the  OSHA  301  Incident  Reports  for  an  establishment  where  the 
agent  represents  employees  under  a  collective  bargaining  agreement,  you 
must  give  copies  of  those  forms  to  the  authorized  employee  representative 
within  7  calendar  days.  You  are  only  required  to  give  the  authorized  em- 
ployee representative  information  from  the  OSHA  30 1  Incident  Report  sec- 
tion titled  "Tell  us  about  the  case."  You  must  remove  all  other  information 
from  the  copy  of  the  OSHA  30 1  Incident  Report  or  the  equivalent  substitute 
form  that  you  give  to  the  authorized  employee  representative. 

1 904.35(b)(2)(vi)  May  I  charge  for  the  copies?  No,  you  may  not  charge  for 
these  copies  the  first  time  they  are  provided.  However,  if  one  of  the  des- 
ignated persons  asks  for  additional  copies,  you  may  assess  a  reasonable 
charge  for  retrieving  and  copying  the  records. 

|66  FR  5915.  Jan.  19.  2001] 

§1904.36  Prohibition  against  discrimination. 

Section  11(c)  of  the  Act  prohibits  you  from  discriminating  against  an 
employee  for  reporting  a  work-related  fatality,  injury  or  illness.  That 
provision  of  the  Act  also  protects  the  employee  who  files  a  safety  and 
health  complaint,  asks  for  access  to  the  Part  1904  records,  or  otherwise 
exercises  any  rights  afforded  by  the  OSH  Act. 

[66  FR  5915.  Jan.  19.  2001] 

§1904.37  State  recordkeeping  regulations. 
1904.37(a)  Basic  requirement.  Some  States  operate  their  own  OSHA 
programs,  under  the  authority  of  a  State  Plan  approved  by  OSHA.  States 
operating  OSHA-approved  State  Plans  must  have  occupational  injury 
and  illness  recording  and  reporting  requirements  that  are  substantially 
identical  to  the  requirements  in  this  Part  (see  29  CFR  1902. 3(k),  29  CFR 
1952.4  and  29  CFR  1956. 10(i)). 

1904.37(b)  Implementation.  (1)  State-Plan  States  must  have  the  same 
requirements  as  Federal  OSHA  for  determining  which  injuries  and  ill- 
nesses are  recordable  and  how  they  are  recorded. 

1904.37(b)(2)  For  other  Part  1904  provisions  (for  example,  industry  ex- 
emptions, reporting  of  fatalities  and  hospitalizations,  record  retention, 
or  employee  involvement).  State-Plan  State  requirements  may  be  more 
stringent  than  or  supplemental  to  the  Federal  requirements,  but  because 
of  the  unique  nature  of  the  national  recordkeeping  program.  States  must 
consult  with  and  obtain  approval  of  any  such  requirements. 

1904.37(b)(3)  Although  State  and  local  government  employees  are  not 
covered  Federally,  all  State-Plan  States  must  provide  coverage,  and  must 
develop  injury  and  illness  statistics,  for  these  workers.  State  Plan  recording 
and  reporting  requirements  for  State  and  local  government  entities  may 
differ  from  those  for  the  private  sector  but  must  meet  the  requirements 
of  paragraphs  1904.37(b)(1)  and  (b)(2). 

1 904.37(b)(4)  A  State-Plan  State  may  not  issue  a  variance  to  a  private  sec- 
tor employer  and  must  recognize  all  variances  issued  by  Federal  OSHA. 
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1904.37(b)(5)  A  State  Plan  State  mayanfy  granl  an  ln|urv  and  Illness  mordlng 

and  reporting  variance  to  a  State  or  local  guvermuenl  employe)  wtthm  the  State 
lining  approval  to  grant  the  variance  from  federal  OSHA 

[66  FH  191  >■  Jan    19,  3001] 

§1904.38  Variances  from  the  recordkeeping  rule. 
1904.38(a)  Basic  requirement.  II  you  wish  to  keep  record!  in   i  dlffi  pent 
in.intuT  from  the  manna  preacribed  t>\  the  Pari  1904  regulations,  you 

may  submit  a'  irl petition  to  the  Assistant  Secretary  ol  Laboi  fbi  < >< 

cupatlonal  SafeQ  .mil  Health,  U.S.  Department  ol  i  aboi   Washington,  DC 

20210.  You  can  obtain  a  variance  oruy  II  you  can  show  that  y alter 

i,-,  ordkeeplng  system 

1904.38(a)(1)  Collects  the  same  Information  aa  this  Part  requires; 

1904.38(a)(2)  Meets  the  purposes  "I  the  Act;  and 

1904.38(a)(3)  Does  not  Interfere  with  the  administration  of  the  Act 

1904.38(b)  Implementation.  (1)  What  do  /  need  to  include  in  my  variance 
petition? You  must  Include  the  following  Items  in  your  petition: 

1904.38(b)(1)(i)  Your  name  and  address; 

1904.38(b)(1)(H)  A  list  of  the  State(s)  where  the  variance  would  be  used: 

1904.38(b)(1)(iii)  The  address(es)  of  the  business  establishment(s)  involved: 

1904.38(b)(1)(iv)  A  description  of  why  you  are  seeking  a  variance: 

1904.38(b)(1)(v)  A  description  of  the  different  recordkeeping  procedures 
you  propose  to  use: 

1 904.38(b)(1  )(vi)  A  description  of  how  your  proposed  procedures  will  collect 
the  same  information  as  would  be  collected  by  this  Part  and  achieve  the 
purpose  of  the  Act:  and 

1904.38(b)(1)(vii)  A  statement  that  you  have  informed  your  employees  of 
the  petition  by  giving  them  or  their  authorized  representative  a  copy  of  the 
petition  and  by  posting  a  statement  summarizing  the  petition  in  the  same 
way  as  notices  are  posted  under  §1903. 2(a). 

1 904.38(b)(2)  How  will  the  Assistant  Secretary  handle  my  variance  petition? 
The  Assistant  Secretary  will  take  the  following  steps  to  process  your  vari- 
ance petition. 

1 904.38(b)(2)(i)  The  Assistant  Secretary  will  offer  your  employees  and  their 
authorized  representatives  an  opportunity  to  submit  written  data,  views, 
and  arguments  about  your  variance  petition. 

1 904.38(b)(2)(ii)  The  Assistant  Secretary  may  allow  the  public  to  comment  on 
your  variance  petition  by  publishing  the  petition  in  the  Federal  Register.  If 
the  petition  is  published,  the  notice  will  establish  a  public  comment  period 
and  may  include  a  schedule  for  a  public  meeting  on  the  petition. 

1 904.38(b)(2)(iii)  After  reviewing  your  variance  petition  and  any  comments 
from  your  employees  and  the  public,  the  Assistant  Secretary  will  decide 
whether  or  not  your  proposed  recordkeeping  procedures  will  meet  the  pur- 
poses of  the  Act.  will  not  otherwise  interfere  with  the  Act,  and  will  provide  the 
same  information  as  the  Part  1904  regulations  provide.  If  your  procedures 
meet  these  criteria,  the  Assistant  Secretary  may  grant  the  variance  subject 
to  such  conditions  as  he  or  she  finds  appropriate. 

1904.38(b)(2)(iv)  If  the  Assistant  Secretary  grants  your  variance  petition. 
OSHA  will  publish  a  notice  in  the  Federal  Register  to  announce  the  vari- 
ance. The  notice  will  include  the  practices  the  variance  allows  you  to  use. 
any  conditions  that  apply,  and  the  reasons  for  allowing  the  variance. 

1 904.38(b)(3)  If  I  apply  for  a  variance,  may  I  use  my  proposed  recordkeeping 
procedures  while  the  Assistant  Secretary  is  processing  the  variance  petition? 
No.  alternative  recordkeeping  practices  are  only  allowed  after  the  variance 
is  approved.  You  must  comply  with  the  Part  1904  regulations  while  the 
Assistant  Secretary  is  reviewing  your  variance  petition. 

1 904.38(b)(4)  If  I  have  already  been  cited  by  OSHA  for  not  following  the  Part 
1 904  regulations,  will  my  variance  petition  have  any  effect  on  the  citation 
and  penalty?  No.  in  addition,  the  Assistant  Secretary  may  elect  not  to  review 
your  variance  petition  If  it  includes  an  element  for  which  you  have  been 
cited  and  the  citation  is  still  under  review  by  a  court,  an  Administrative 
Law  Judge  (ALJ).  or  the  OSH  Review  Commission. 

1904.38(b)(5)  If  I  receive  a  variance,  may  the  Assistant  Secretary  revoke 
the  variance  at  a  later  date?  Yes,  the  Assistant  Secretary  may  revoke  your 
variance  if  he  or  she  has  good  cause.  The  procedures  revoking  a  variance 
will  follow  the  same  process  as  OSHA  uses  for  reviewing  variance  petitions. 


tllned  In  paragraph  1904.38(b)(2)  Excepl  In  casea  of  willfulness  or 

where  necessary  fbl  publli   safety,  Ihc  Assistant  Secretary  will: 
1904.38(b)(3)(l)  Noilly  you  In  writing  o|  the  hi  ta  M  I  on. In,  i  ili.ii  may  war- 

i.uii  revocation  oi  youn  variant  e;  and 

i904.38(b)(5)(M|  Provide  von.  voui  employees,  and  authorized  employee  repre- 
ittves  with  an  opportunity  to  participate  In  ttu  revocation  procedures. 

\m  PR  5915.  Jan.  19.  2001| 

Subpart  E — Reporting  Fatality,  Injury  and  Illness 
Information  to  the  Government 

§1904.39  Reporting  fatalities  and 
multiple  hospitalization  incidents  to  OSHA. 

1904.39(a)  Basic  requirement.  Within  eight  (HI  hours  after  ihe  death  of  any 
employee  from  a  work-related  incident  or  the  In-patient  hospitalization  of  three 
or  more  employees  as  a  result  of  a  work-related  incident,  you  must  orally  report 
the  fatality/multiple  hospitalization  by  telephone  or  in  person  to  the  Area  Office 
of  the  Occupadonal  Safety  and  Health  Administration  (OSHA).  U.S.  Department 
of  Labor,  that  is  nearest  to  the  site  of  the  incident.  You  may  also  use  the  OSHA 
toll-free  central  telephone  number.  1  -800-32 1  -OSHA  (1-800-321-6742). 

1904.39(b)  Implementation.  (1)  If  the  Area  Office  is  closed,  may  I  report 
the  incident  by  leaving  a  message  on  OSHA  s  answering  machine,  faxing 
the  area  office,  or  sending  an  e  mail?  No,  If  you  can't  talk  to  a  person  at  the 
Area  Office,  you  must  report  the  fatality  or  multiple  hospitalization  incident 
using  the  800  number. 

1 904.39(b)(2)  W7iat  information  do  I  need  to  give  to  OSHA  about  the  incident? 
You  must  give  OSHA  the  following  information  for  each  fatality  or  multiple 
hospitalization  incident: 

1904.39(b)(2)(i)  The  establishment  name; 

1904.39(b)(2)(ii)  The  location  of  the  Incident; 

1904.39(b)(2)(iii)  The  time  of  the  incident: 

1904.39(b)(2)(iv)  The  number  of  fatalities  or  hospitalized  employees: 

1904.39(b)(2)(v)  The  names  of  any  injured  employees; 

1 904.39(b)(2)(vi)  Your  contact  person  and  his  or  her  phone  number;  and 

1904.39(b)(2)(vii)  A  brief  description  of  the  incident. 

1904.39(b)(3)  Do  I  have  to  report  every  fatality  or  multiple  hospitalization 
incident  resulting  from  a  motor  vehicle  accident?  No.  you  do  not  have  to  re- 
port all  of  these  incidents.  If  the  motor  vehicle  accident  occurs  on  a  public 
street  or  highway,  and  does  not  occur  in  a  construction  work  zone,  you  do 
not  have  to  report  the  incident  to  OSHA.  However,  these  injuries  must  be 
recorded  on  your  OSHA  injury  and  illness  records,  if  you  are  required  to 
keep  such  records. 

1 904.39(b)(4)  Do  I  have  to  report  a  fatality  or  multiple  hospitalization  incident 
that  occurs  on  a  commercial  or  public  transportation  system?  No,  you  do  not 
have  to  call  OSHA  to  report  a  fatality  or  multiple  hospitalization  incident  if 
it  involves  a  commercial  airplane,  train,  subway  or  bus  accident.  However, 
these  injuries  must  be  recorded  on  your  OSHA  injury  and  illness  records. 
If  you  are  required  to  keep  such  records. 

1 904.39(b)(5)  Do  I  have  to  report  a  fatality  caused  by  a  heart  attack  at  work? 
Yes.  your  local  OSHA  Area  Office  director  will  decide  whether  to  investigate 
the  incident,  depending  on  the  circumstances  of  the  heart  attack. 

1904.39(b)(6)  Do  I  have  to  report  a  fatality  or  hospitalization  that  occurs 
long  after  the  incident?  No.  you  must  only  report  each  fatality  or  multiple 
hospitalization  incident  that  occurs  within  thirty  (30)  days  of  an  incident. 

1904.39(b)(7)  What  if  I  don't  learn  about  an  incident  right  away?  If  you  do 
not  learn  of  a  reportable  Incident  at  the  time  it  occurs  and  the  incident 
would  otherwise  be  reportable  under  paragraphs  (a)  and  (b)  of  this  section, 
you  must  make  the  report  within  eight  (8)  hours  of  the  time  the  incident  is 
reported  to  you  or  to  any  of  your  agent(s)  or  employee(s). 

[66  FR  5915.  Jan.  19.  2001) 

§1904.40  Providing  records 

to  government  representatives. 
1904.40(a)  Basic  requirement.  When  an  authorized  government  repre- 
sentative asks  for  the  records  you  keep  under  Part  1904.  you  must  provide 
copies  of  the  records  within  four  (4)  business  hours. 


OSHA  Standards  for  Construction  Industry 

1904.40(b)  Implementation.  (1)  What  government  representatives  have 
the  right  to  get  copies  of  my  Part  1 904  records?  The  government  repre- 
sentatives authorized  to  receive  the  records  are: 

1 904.40(b)(  1  )(i)  A  representative  of  the  Secretary  of  Labor  conducting  an 
inspection  or  investigation  under  the  Act; 

1 904 .  40  ( b)  ( 1  )(i  i)  A  representative  of  the  Secretary  of  Health  and  Human  Ser- 
vices (including  the  National  Institute  for  Occupational  Safety  and  Health — 
NIOSH)  conducting  an  investigation  under  section  20(b)  of  the  Act.  or 

1904.40(b)(1)(iii)  A  representative  of  a  State  agency  responsible  for  ad- 
ministering a  State  plan  approved  under  section  18  of  the  Act. 

1904.40(b)(2)  Do  I  have  to  produce  the  records  within  four  14)  hours  if  my 
records  are  kept  at  a  location  in  a  different  time  zone?  OSHA  will  consider 
your  response  to  be  timely  if  you  give  the  records  to  the  government  rep- 
resentative within  four  (4)  business  hours  of  the  request.  If  you  maintain 
the  records  at  a  location  in  a  different  time  zone,  you  may  use  the  busi- 
ness hours  of  the  establishment  at  which  the  records  are  located  when 
calculating  the  deadline. 

[66  FR  5915.  Jan.  19.  2001] 

§1904.41  Annual  OSHA  injury  and 

illness  survey  of  ten  or  more  employers. 
1904.41(a)  Basic  requirement.  If  you  receive  OSHA's  annual  survey 
form,  you  must  fill  it  out  and  send  it  to  OSHA  or  OSHA's  designee,  as 
stated  on  the  survey  form.  You  must  report  the  following  information  for 
the  year  described  on  the  form: 

1904.41(a)(1)  the  number  of  workers  you  employed: 

1904.41(a)(2)  the  number  of  hours  worked  by  your  employees;  and 

1904.41(a)(3)  the  requested  information  from  the  records  that  you  keep 
under  Part  1904. 

1 904.4 1  (b)  Implementation.  ( 1 )  Does  every  employer  have  to  send  data 
to  OSHA?  No,  each  year.  OSHA  sends  injury  and  illness  survey  forms  to 
employers  in  certain  industries.  In  any  year,  some  employers  will  receive 
an  OSHA  survey  form  and  others  will  not.  You  do  not  have  to  send  injury 
and  illness  data  to  OSHA  unless  you  receive  a  survey  form. 

1 904.41  (b)(2)  How  quickly  do  I  need  to  respond  to  an  OSHA  survey  form? 
You  must  send  the  survey  reports  to  OSHA.  or  OSHA's  designee,  by 
mail  or  other  means  described  in  the  survey  form,  within  30  calendar 
days,  or  by  the  date  stated  in  the  survey  form,  whichever  is  later. 

1904.41(b)(3)  Do  1  have  to  respond  to  an  OSHA  survey  form  if  1  am 
normally  exempt  from  keeping  OSHA  injury  and  iKness  records?  Yes, 
even  if  you  are  exempt  from  keeping  injury  and  illness  records  under 
§1904.1  to  §1904.3,  OSHA  may  inform  you  in  writing  that  it  will  be 
collecting  injury  and  illness  information  from  you  in  the  following 
year.  If  you  receive  such  a  letter,  you  must  keep  the  injury  and  illness 
records  required  by  §1904.5  to  §1904. 15  and  make  a  survey  report  for 
the  year  covered  by  the  survey. 

1 904.41  (b)(4)  Do  I  have  to  answer  the  OSHA  survey  form  if  I  am  located 
in  a  State-Plan  State?  Yes.  all  employers  who  receive  survey  forms  must 
respond  to  the  survey,  even  those  in  State-Plan  States. 

1904.41(b)(5)  Does  this  section  affect  OSHA's  authority  to  inspect  my 
workplace?  No,  nothing  in  this  section  affects  OSHA's  statutory  authority 
to  investigate  conditions  related  to  occupational  safety  and  health. 

[66  FR  5915.  Jan.  19.  2001] 

§1904.42  Requests  from 

the  Bureau  of  Labor  Statistics  for  data. 

1904.42(a)  Basic  requirement.  If  you  receive  a  Survey  of  Occupational 
Injuries  and  Illnesses  Form  from  the  Bureau  of  Labor  Statistics  (BLS). 
or  a  BLS  designee,  you  must  promptly  complete  the  form  and  return  it 
following  the  instructions  contained  on  the  survey  form. 

1904.42(b)  Implementation.  (1)  Does  every  employer  have  to  send  data 
to  the  BLS?  No,  each  year,  the  BLS  sends  injury  and  illness  survey  forms 
to  randomly  selected  employers  and  uses  the  information  to  create  the 
Nation's  occupational  injury  and  illness  statistics.  In  any  year,  some 
employers  will  receive  a  BLS  survey  form  and  others  will  not.  You  do 
not  have  to  send  injury  and  illness  data  to  the  BLS  unless  you  receive 
a  survey  form. 
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1904.42(b)(2)  If  I  get  a  survey  form  from  the  BLS.  what  do  I  have  to  do? 
If  you  receive  a  Survey  of  Occupational  Injuries  and  Illnesses  Form 
from  the  Bureau  of  Labor  Statistics  (BLS).  or  a  BLS  designee,  you  must 
promptly  complete  the  form  and  return  it.  following  the  instructions 
contained  on  the  survey  form. 

1904.42(b)(3)  Do  I  have  to  respond  to  a  BLS  survey  form  if  I  am  normally 
exemptfrom  keeping  OSHA  injury  and  illness  records?Yes.  even  if  you  are 
exempt  from  keeping  injury  and  illness  records  under  §  1904. 1  to  §  1 904.3, 
the  BLS  may  inform  you  in  writing  that  it  will  be  collecting  injury  and 
illness  information  from  you  in  the  coming  year.  If  you  receive  such  a  let- 
ter, you  must  keep  the  injury  and  illness  records  required  by  §1904.5  to 
§1904. 15  and  make  a  survey  report  for  the  year  covered  by  the  survey. 

1904.42(b)(4)  Do  I  have  to  answer  the  BLS  survey  form  if  I  am  located  in 
a  State-Plan  State?  Yes,  all  employers  who  receive  a  survey  form  must 
respond  to  the  survey,  even  those  in  State-Plan  States. 

[66  FR  5915.  Jan.  19.  2001] 

Subpart  F — Transition  From  the  Former  Rule 
§1904.43  Summary  and  posting  of  the  2001  data. 
1 904.43(a)  Basic  requirement.  If  you  were  required  to  keep  OSHA  200 
Logs  in  200 1 .  you  must  post  a  2000  annual  summary  from  the  OSHA  200 
Log  of  occupational  injuries  and  illnesses  for  each  establishment. 

1904.43(b)  Implementation.  (1)  What  do  I  have  to  include  in  the 
summary? 

1904.43(b)(1)(i)  You  must  include  a  copy  of  the  totals  from  the  2001  OSHA 
200  Log  and  the  following  information  from  that  form: 

1904.43(b)(1)(i)(A)  The  calendar  year  covered: 

1904.43(b)(1)(i)(B)  Your  company  name; 

1904.43(b)(1)(i)(C)  The  name  and  address  of  the  establishment;  and 

1904.43(b)(1)(i)(D)  The  certification  signature,  title  and  date. 

1904.43(b)(1)(ii)  If  no  injuries  or  illnesses  occurred  at  your  estab- 
lishment in  2001.  you  must  enter  zeros  on  the  totals  line  and  post 
the  2001  summary. 

1904.43(b)(2)  When  am  I  required  to  summarize  and  post  the  2001 
information? 

1904.43(b)(2)(i)  You  must  complete  the  summary  by  February  1.  2002; 
and 

1904.43(b)(2)(H)  You  must  post  a  copy  of  the  summary  in  each  estab- 
lishment in  a  conspicuous  place  or  places  where  notices  to  employees  are 
customarily  posted.  You  must  ensure  that  the  summary  is  not  altered, 
defaced  or  covered  by  other  material. 

1904.43(b)(3)  You  must  post  the  2001  summary  from  February  1,  2002 
to  March  1.  2002. 

[66  FR  5915.  Jan.  19,  2001] 

§1904.44  Retention  and  updating  of  old  forms. 

You  must  save  your  copies  of  the  OSHA  200  and  101  forms  for  five  years 
following  the  year  to  which  they  relate  and  continue  to  provide  access  to 
the  data  as  though  these  forms  were  the  OSHA  300  and  301  forms.  You 
are  not  required  to  update  your  old  200  and  101  forms. 

[66  FR  5915.  Jan.  19,  20011 

§1904.45  OMB  control  numbers 
under  the  Paperwork  Reduction  Act 

The  following  sections  each  contain  a  collection  of  information  requirement 
which  has  been  approved  by  the  Office  of  Management  and  Budget  under 
the  control  number  listed 


29  CFR  citation 


OMB  Control  No. 


1904.4-35 1218-0176 

1904.39-41 1218-0176 

1904.42 1220-0045 

1904.43-44 1218-0176 


[66  FR  5915.  Jan.  19.  2001) 
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Subpart  G— Definitions 
§1904.46  Definitions 

/?!■•  At  I    the  A.  I  means  Hie ii.illiin.il  S.ili  i\  .Hid  llralth  A(  I  ol  1970 

i  ,  /  Mq  i    i  he  definition*  contained  In  set  tion  .'(  ol  n»  a<  i 
(29  ti  ■  related  Interpretations  apply  to  such  tenna  when  used 

n>  this  Pari  1904 

EstabttshmenJ  An  establishment  is.i  single  physical  location  when'  busline 
Is  conducted  01  When  si-mns  0I  Industrial  operations  .in  prrtonmd.  Km 
,ii  tlvltlrs  ulirn-  employees  <lo  mil  work  .il  .i  single  physical  location,  mic  li 

as  construction;  transportation:  communications,  electric,  «. is  and  sanitary 

services;  and  similar  operations.  ih<-  establishment  Is  represented  by  main  or 

branch  offices,  terminals,  stations,  etc.  thai  either  supervise  such  activities 
in  are  the  base  from  which  personnel  carry  oul  these  act 

1904.46(1)  Can  one  business  location  Include  two  or  more  establtsliments? 
Normally,  one  business  location  has  only  one  establishment.  Under  limited 
conditions,  the  employer  may  consider  two  or  more  separate  businesses 
that  share  .1  Single  location  to  be  separate  establishments.  An  employer  may 
divide  one  location  Into  two  or  more  establishments  only  when: 

1904.46(1)(i)  Each  of  the  establishments  represents  a  distinctly  sep- 

arate  business; 

1 904.46(1  )(ii)  Each  business  Is  engaged  in  a  different  economic  activity; 

1 904.46(1  )(iii)  No  one  industry  description  in  the  Standard  Industrial 
Classification  Manual  (1987)  applies  to  the  Joint  activities  of  the  estab- 
lishments; and 

1 904.46(1  )(iv)  Separate  reports  are  routinely  prepared  for  each  estab- 
lishment on  the  number  of  employees,  their  wages  and  salaries,  sales  or 
receipts,  and  other  business  information.  For  example,  if  an  employer  op- 
erates a  construction  company  at  the  same  location  as  a  lumber  yard,  the 
employer  may  consider  each  business  to  be  a  separate  establishment. 

1904.46(2)  Can  an  establishment  include  more  than  one  physical  location? 
Yes.  but  only  under  certain  conditions.  An  employer  may  combine  two  or 
more  physical  locations  into  a  single  establishment  only  when: 


1904.48(2)0)  ih.  employe)  operats*  the  locations  .is  ,,  single  business 
opi  i. in,, 1 rii-i  common  —if  "■  ''* 

1904. 46(2)(il)  The  locations  are  all  located  111  dose  pmxlmitv  tO  each 

othei   and 

1904.46(2)(lii)  The  employer  keeps  one  set  of  business  records  for  the 
|ii<  .iliuiis.  BUCh  as  records  on  the  number  of  employees.  Ihrlr  wages  and 
Salaries,  sales  or  receipts,  and  other  kinds  of  business  Insinuation  lor 
exampi'  one  manulaclurlng  establishment  might  Include  the  main  plant. 
.1  warehouse  a  few  blocks  away,  and  an  administrative  services  building 
across  the  street. 

1904.46(3)  If  an  employee  telecommules  from  home.  Is  his  or  her  home 
considered  a  separate  establishment?  No.  for  employees  who  telecommute 
from  home,  the  employee's  home  Is  not  a  business  establishment  and  a 
separate  300  Log  Is  not  required.  Employees  who  telecommute  must  be 
linked  to  one  of  your  establishments  under  §1904. 30(b)(3). 

Injury  or  illness.  An  Injury  or  Illness  Is  an  abnormal  condlUon  or  disorder. 
Injuries  Include  cases  such  as.  but  not  limited  to.  a  cut.  fracture,  sprain, 
or  amputation.  Illnesses  Include  both  acute  and  chronic  Illnesses,  such  as. 
but  not  limited  to.  a  skin  disease,  respiratory  disorder,  or  poisoning.  (Note: 
Injuries  and  illnesses  are  recordable  only  If  they  are  new.  work-related  cases 
that  meet  one  or  more  of  the  Part  1904  recording  criteria.) 

Physician  or  Other  Licensed  Health  Care  Professional  A  physician  or  other 
licensed  health  care  professional  is  an  Individual  whose  legally  permitted 
scope  of  practice  (I.e..  license.  reglstraUon.  or  certification)  allows  him  or 
her  to  independently  perform,  or  be  delegated  the  responsibility  to  perform, 
the  activities  described  by  this  regulation. 

You.  "You"  means  an  employer  as  defined  In  Section  3  of  the  OccupaUonal 
Safety  and  Health  Act  of  1970  (29  U.S.C.  652). 

[66  FR  5915.  Jan.  19.  200 1] 
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Authority:  Sees.  4,  6.  8.  Occupational  Safety  and  Health  Act  of  1970 
(29  U.S.C.  653.  655.  657);  Secretary  of  Labors  Order  8-76  (41  FR 
25059):  and  29  CFR  Part  1911. 

Source:  45  FR  5282.  Jan.  22.  1980.  unless  otherwise  noted. 


GENERAL 
§1990.101  Scope. 

This  part  establishes  criteria  and  procedures  for  the  identification,  clas- 
sification, and  regulation  of  potential  occupational  carcinogens  found  in 
each  workplace  in  the  United  States  regulated  by  the  Occupational  Safety 
and  Health  Act  of  1970  (the  Act).  The  procedures  contained  in  this  part 
supplement  the  procedural  regulations  in  other  parts  of  this  chapter.  In 
the  event  of  a  conflict,  the  procedures  contained  in  this  part  shall  govern 
the  identification,  classification,  and  regulation  of  potential  occupational 
carcinogens.  This  part  may  be  referred  to  as  The  OSHA  Cancer  Policy." 

§1990.102  Purpose. 

The  Act  provides,  among  other  things,  that  the  Secretary,  in  promulgating 
standards  dealing  with  toxic  materials  or  harmful  physical  agents  under  this 
subsection,  shall  set  the  standard  which  most  adequately  assures,  to  the  extent 
feasible,  on  the  basis  of  the  best  available  evidence,  that  no  employee  will  suffer 
material  impairment  of  health  or  functional  capacity  even  if  such  employee  has 
regular  exposure  to  the  hazard  dealt  with  by  such  standard  for  the  period  of  his 
or  her  working  life.  Development  of  standards  under  this  section  shall  be  based 
upon  research,  demonstrations,  experiments,  and  such  other  information  as 
may  be  appropriate.  In  addition  to  the  attainment  of  the  highest  degree  of 
health  and  safety  protection  for  the  employee,  other  considerations  shall  be 
the  latest  available  scientific  data  in  the  field,  the  feasibility  of  the  standards, 
and  experience  gained  under  this  and  other  health  and  safety  laws.  Whenever 
practicable,  the  standard  promulgated  shall  be  expressed  in  terms  of  objective 
criteria  and  of  the  performance  desired  (section  6(b)(5)). 

It  is  the  purpose  of  the  regulations  of  this  part  to  carry  out  the  intent  of 
the  Act  with  respect  to  the  identification,  classification,  and  regulation  of 
potential  occupational  carcinogens. 

§1990.103  Definitions. 

Terms  used  in  this  part  shall  have  the  meanings  set  forth  in  the  Act.  In 
addition,  as  used  in  this  part,  the  following  terms  shall  have  the  meanings 
set  forth  below: 

Act  means  the  Occupational  Safety  and  Health  Act  of  1 970  (Pub.  L.  9 1  -596. 
84  Stat.  1590  et  seq..  29  U.S.C.  551  et  seq.  ). 

Administrator  of  EPA  means  the  Administrator  of  the  United  States  Envi- 
ronmental Protection  Agency,  or  designee. 

Chairperson  o/CPSC  means  the  Chairman  of  the  United  States  Consumer 
Product  Safety  Commission,  or  designee. 

Commissioner  of  FDA  means  the  Commissioner  of  the  Food  and  Drug  Ad- 
ministration. United  States  Department  of  Health  and  Human  Services, 
or  designee. 

Director  of  NCI  means  the  Director  of  the  National  Cancer  Institute.  United 
States  Department  of  Health  and  Human  Services,  or  designee. 

Director  ofNIEHS  means  the  Director  of  the  National  Institute  of  Environ- 
mental Health  Sciences.  United  States  Department  of  Health  and  Human 
Services,  or  designee. 

Director  ofNIOSH  means  the  Director  of  the  National  Institute  for  Occupa- 
tional Safety  and  Health.  United  States  Department  of  Health  and  Human 
Services,  or  designee. 

Mutagenesis  means  the  induction  of  heritable  changes  in  the  genetic  ma- 
terial of  either  somatic  or  germinal  cells. 

Positive  results  in  short-term  tests  means  positive  results  in  assays  for  two 
or  more  of  the  following  types  of  effect: 

(1)  The  induction  of  DNA  damage  and/or  repair; 

(2)  Mutagenesis  in  bacteria,  yeast.  Neurospora  or  Drosophila  melanogaster: 

(3)  Mutagenesis  in  mammalian  somatic  cells: 


(4)  Mutagenesis  in  mammalian  germinal  cells;  or 

(5)  Neoplastic  transformation  of  mammalian  cells  in  culture. 

Potential  occupational  carcinogen  means  any  substance,  or  combination 
or  mixture  of  substances,  which  causes  an  increased  incidence  of  benign 
and/or  malignant  neoplasms,  or  a  substantial  decrease  in  the  latency  period 
between  exposure  and  onset  of  neoplasms  in  humans  or  in  one  or  more 
experimental  mammalian  species  as  the  result  of  any  oral,  respiratory  or 
dermal  exposure,  or  any  other  exposure  which  results  in  the  induction  of 
tumors  at  a  site  other  than  the  site  of  administration.  This  definition  also 
includes  any  substance  which  is  metabolized  into  one  or  more  potential 
occupational  carcinogens  by  mammals. 

Secretary  ofHHS  means  the  Secretary  of  the  United  States  Department  of 
Health  and  Human  Services,  or  designee. 

§1990.104  Scientific  review  panel. 

1990.104(a)  General.  At  any  time,  the  Secretary  may  request  the  Director 
of  NCI.  the  Director  of  NIEHS  and/or  the  Director  of  NIOSH  to  convene 
a  scientific  review  panel  ("the  panel")  to  provide  recommendations  to  the 
Secretary  in  the  identification,  classification,  or  regulation  of  any  potential 
occupational  carcinogen. 

1990.104(b)  Membership.  The  panel  will  consist  of  individuals  chosen  by 
the  respective  Director(s) .  The  panel  will  consist  of  individuals  who  are  ap- 
propriately qualified  in  the  disciplines  relevant  to  the  issues  to  be  considered, 
and  who  are  employed  by  the  United  States.  The  panel  does  not  constitute 
an  advisory  committee  within  the  meaning  of  section  6(b)  or  7(b)  of  the  Act. 
or  the  Federal  Advisory  Committee  Act  (Pub.  L.  92-463.  86  Stat.  770). 

1990.104(c)  Report.  The  Secretary  shall  request  that  the  panel  submit  a 
report  of  its  evaluation  within  ninety  (90)  days  after  the  appointment  of  the 
members  of  the  panel.  The  Secretary  shall  place  a  copy  of  the  report  in  the 
record  of  any  relevant  rulemaking  undertaken  pursuant  to  this  part  and 
allow  an  appropriate  time  for  public  review  and  comment.  If  a  panel  is  not 
established  or  fails  to  file  a  timely  report,  or  if  the  Secretary  determines  that 
it  is  necessary  to  proceed  without  waiting  for  the  panel's  report,  the  Secretary 
may  proceed  in  making  any  determination  without  such  report. 

1 990. 1 04(d)  Other  aid  and  assistance.  Nothing  herein  precludes  the  Sec- 
retary from  obtaining  advice  or  other  aid  from  any  person  or  organization 
including  NCI.  NIEHS.  and  NIOSH. 

§1990.105  Advisory  committees. 

The  Secretary  may  appoint  an  Advisory  Committee,  pursuant  to  sections 
6(b)  and  7  of  the  Act,  and  29  CFR  part  1912.  concerning  any  potential  oc- 
cupational carcinogen.  The  Secretary  shall  require  the  Advisory  Committee 
to  submit  its  recommendations  to  assist  the  Secretary  in  standard  setting 
no  later  than  ninety  (90)  days  from  the  date  of  the  Advisory  Committee's  ap- 
pointment, unless  extended  by  the  Secretary  for  exceptional  circumstances. 
If  an  Advisory  Committee  fails  to  file  a  timely  report,  the  Secretary  may 
proceed  in  standard  setting  activities  without  such  a  report. 

§1990.106  Amendments  to  this  policy. 

1990.106(a)  Initiation  of  review  of  this  policy. — (1)  Secretary's  request. 
No  later  than  every  three  (3)  years  from  the  effective  date  of  this  part,  or 
from  the  last  genera]  review,  the  Secretary  shall  request  the  Director  of  NCI, 
the  Director  of  NIEHS  and/or  the  Director  of  NIOSH,  to  review  this  part  and 
render  their  opinions  on  whether  significant  scientific  or  technical  advances 
made  since  the  effective  date  of  this  part  warrant  any  amendment  to  this 
part.  The  request  shall  ask  that  the  answer  be  provided  to  the  Secretary 
within  one  hundred  twenty  (120)  days. 

1 990. 1 06(a)(2)  Reajmmendations  by  the  institutes.  At  any  time,  the  Director  of 
NCI.  the  Director  ofNIEHS  and/or  the  Director  ofNIOSH  may  submit  recom- 
mendations to  the  Secretary  for  amendments  to  this  part  whenever  any  of  them 
believes  that  scientific  or  technical  advances  justify  such  amendments. 

1990.106(a)(3)  Petitions  from  the  public,  (i)  Any  interested  person  may 
petition  the  Secretary  concerning  amendments  to  this  part  based  upon 
substantial  new  issues  or  substantial  new  evidence. 

1 990.1 06(a)(3)(ii)  For  the  purposes  of  this  part,  substantial  new  evidence 
is  evidence  which  differs  significantly  from  that  presented  in  establishing 
this  part,  including  amendments. 
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I990.i06(n)(3)(iii)  For  the  purposes  of  this  put.  substantial  new  Issui 
which  <iii i'  i  significant!)  fro  on  which  the  Secretaj 

ii  in  iIk  rulemaking  establishing  this  part  (including 
tii>-  rum  luaiona  reached  In  the  preamble] 
i0Oo.iO6(a)(3)(iv)  i: . i .  1 1  petition  to  amend  this  pari  shall  contain  al  leaal 

the  following  informal 

i990.i06(a)(3)(iv)(A)  Name  and  address  <>i  petitioner; 

1990. i06(a)(3)(iv)(B)  Tin-  provisions  whii  ii  the  peUUonei  believes  are 

Inappropi  late: 

i990.i06(a)(3)(iv)(C)  All  data,  views  and  argui lied  upon  by  the 

i" hi   and 

i990.i06(a)(3)(iv)(D)  a  detailed  statement  and  analysis  .is  in  why  the  pen 

I  nun  i  beUevea  that  the  data,  virus  and  arguments  presented  l>v  petit i 

i990.i06(a)(3)(iv)(D)p;  Constitute  substantial  new  issues  ,,.  nibstantlaJ 

new  c  \  idence;  and 

i990.i06(.i)(3)(iv)(D)fn)  Are  so  significant  .is  to  warrant  amendment  cil 

this  pan 

1990.106(b)  Response  to  recommendations  and  petitions. — (1)  By  the 

Institutes,  whenever  any  Director  recommends  an  amendment  to  this  part. 

the  Secretary  shall,  within  one  hundred  twenty  (120)  days  after  receipt  ul 
the  recommendation,  publish  in  the  Federal  Register,  a  notice  which: 

1990.106(b)(1)(i)  States  the  reasons  why  (he  Secretary  has  determined  not 

to  i  ommence  a  rulemaking  proceeding  to  amend  this  part,  in  whole  or  in 
part,  at  that  time:  or 

1990.106(b)(1)(H)  Commences  a  rulemaking  proceeding  to  consider  amend- 
Ing  tins  p.nt  accordingly;  or 

1990.106(b)(1)(iii)  Appoints  an  Advisory  Committee  as  provided  for  by 
§1990.105  of  this  part  and  sections  6(b)  and  7  of  the  Act. 

1990.106(b)(2)  By  the  public.  Within  ninety  (90)  days,  or  as  soon  thereafter 
as  possible,  after  receipt  ol  a  petition  pursuant  to  section  1990.106(a)(3). 
the  Secretary  shall: 

1990.106(b)(2)(i)  Refer  the  petition  to  the  Director  of  NCI.  the  Director 
ol  NIEHS  and/or  the  Director  of  NIOSH.  in  which  case  the  provisions  of 
§1990. 106(a)(1)  and  (b)(1)  are  applicable:  or 

1990.106(b)(2)(H)  Appoint  an  advisory  committee: 

1990.106(b)(2)(iii)  Deny  the  petition,  briefly  giving  the  reasons  therefor;  or 

1 990.1 06(b)(2)(iv)  Commence  a  rulemaking  proceeding  to  consider  amend- 
ing this  part  accordingly. 

1 990.106(b)(3)  On  the  Secretary's  motion.  At  any  time,  the  Secretary  may.  on 
his  own  motion,  commence  a  rulemaking  proceeding  to  amend  this  part. 

[45  FR  5282.  Jan.  22.  1980:  45  FR  43405.  June  27.  19801 

THE  OSHA  CANCER  POLICY 
§1990.111  General  statement  of  regulatory  policy. 

1 990. 1 1 1  (a)  This  part  establishes  the  criteria  and  procedures  under  which 
substances  will  be  regulated  by  OSHA  as  potential  occupational  carcinogens. 
Although  the  conclusive  identification  of  "carcinogens"  is  a  complex  matter 
"on  the  frontiers  of  science."  (IUD  v.  Hodgson  499  F.2d  467.  474  (D.C.  Cir. 
1974)).  responsible  health  regulatory  policy  requires  that  criteria  should 
be  specified  for  the  identification  of  substances  which  should  be  regulated 
as  posing  potential  cancer  risks  to  workers. 

1 990. 1 1 1  (b)  The  criteria  established  by  this  part  are  based  on  an  extensive 
review  of  scientific  data  and  opinions.  The  part  provides  for  amending  these 
criteria  in  light  of  new  scientific  developments.  Decisions  as  to  whether  any 
particular  substance  meets  the  criteria  or  not  will  be  consistent  with  the 
policies  and  procedures  established  by  this  part  and  will  be  based  upon 
scientific  evaluation  of  the  evidence  on  that  substance. 

1990.111(c)  This  part  applies  to  individual  substances,  groups  of  sub- 
stances, or  combinations  or  mixtures  of  substances  which  may  be  found 
in  workplaces  in  the  United  States.  In  individual  rulemaking  proceedings 
under  this  part,  the  identity  and  range  of  substances  and  mixtures  to  be 
covered  by  the  standard  will  be  specified  and  the  appropriateness  of  applying 
the  available  evidence  to  the  range  of  substances  and  mixtures  proposed 
for  regulation  will  be  subject  to  scientific  and  policy  review. 

1990.1 1 1(d)  Potential  occupational  carcinogens  will  be  identified  and  clas- 
sified on  the  basis  of  human  epidemiological  studies  and/or  experimental 


■  .in  inogeneala  bloassaya  In  mammals  Positive  results  in  abort  term  tests 

Will  alSO  In-  used  as  I  i  il  li  i  ii  da  ill  evldi  in  t 

1990.111(e)  Potential  occupational  cardnogena  will  be  i  laaejned  and 
tilated  In  accordance  with  the  policy   (he  sdentlfli  evideno  aa  to  wh<  tha 

1 1 1. in  ii 1 1 1. 1 1  substances  meet  these  criteria  »m  i»  considered  In  individual 
rulemakings,  The  Issues  which  may  bi  considered  In  thesi  rulemakings 
limited  as  spi-i  [fled  hi 

1990.111(f)  ii  Ides  for  the  i  laaaifli  atJon  of  potential  occupa 

tionai  carcinogens  Into  two  categories  depending  on  thenatun  and  extent  ol 

iin   I-  ,aii.  1 1  ill  s<  ii -I  i  iii  n  evidence  the  two  categories  of  potential ipaHnrai 

i  ardnogena  may  be  regulated  differently 

I990.m(g)  The  poll.  \  establishes  a  procedure  foi  setting  priorities  and 

making  them  public. 

1990.111(h)  Worker  exposure  to  Category  I  Potential  <  an  Inogens  will  be  re- 
dui  ed  primarily  through  the  USC  ol  engineering  and  work  practice  controls. 

1990.1  n(i)  Worker  exposure  to  Category  n  Potential  Carcinogens  will  be 

reduced  as  appropriate  and  Consistent  With  the  statutory  requirements  on  a 
case-bv  I  ase  basis  in  the  rulemaking  proceedings  on  Individual  substances. 
Any  permissible  exposure  level  so  established  shall  be  met  primarily  through 
engineering  and  work  practice  controls. 

1990.1 1 10)  The  assessment  of  cancer  risk  to  workers  resulting  from  ex- 
posure to  a  potential  occupational  carcinogen  will  be  made  on  the  basis 
of  available  data.  Because  of  the  uncertainties  and  serious  consequences 
to  workers  if  the  estimated  risk  is  understated,  cautious  and  prudent  as- 
sumptions will  be  utilized  to  perform  risk  assessments. 

1990.1 11  (k)  Where  the  Secretary  determines  that  one  or  more  suitable 
substitutes  exist  for  certain  uses  of  Category  I  Potential  Carcinogens  that 
are  less  hazardous  to  humans,  a  no  occupational  exposure  level  shall  be 
set  for  those  uses,  to  be  achieved  solely  through  the  use  of  engineering  and 
work  practice  controls  to  encourage  substitution.  In  determining  whether  a 
substitute  is  suitable,  the  Secretary  will  consider  the  technological  and  eco- 
nomic feasibility  of  the  introduction  of  the  substitute,  including  its  relative 
effectiveness  and  other  relevant  factors,  such  as  regulatory  requirements 
and  the  time  needed  for  an  orderly  transition  to  the  substitute. 

[45  FR  5282.  Jan.  22.  1980.  as  amended  at  46  FR  5881.  Jan.  21.  1981| 

§1990.112  Classification  of  potential  carcinogens. 

The  following  criteria  for  identification,  classification  and  regulation  of 
potential  occupational  carcinogens  will  be  applied,  unless  the  Secretary 
considers  evidence  under  the  provisions  of  §§1990.143.  1990.144  and 
1990.145  and  determines  that  such  evidence  warrants  an  exception  to 
these  criteria. 

1 990. 1 1 2(a)  Category  I  Potential  Carcinogens.  A  substance  shall  be  iden- 
tified, classified,  and  regulated  as  a  Category  I  Potential  Carcinogen  if.  upon 
scientific  evaluation,  the  Secretary  determines  that  the  substance  meets  the 
definition  of  a  potential  occupational  carcinogen  in  (1)  humans,  or  (2)  in  a 
single  mammalian  species  in  a  long-term  bioassay  where  the  results  are  in 
concordance  with  some  other  scientifically  evaluated  evidence  of  a  potential 
carcinogenic  hazard,  or  (3)  in  a  single  mammalian  species  in  an  adequately 
conducted  long-term  bioassay.  in  appropriate  circumstances  where  the 
Secretary  determines  the  requirement  for  concordance  is  not  necessary. 
Evidence  of  concordance  is  any  of  the  following:  positive  results  from  inde- 
pendent testing  in  the  same  or  other  species,  positive  results  in  short-term 
tests,  or  induction  of  tumors  at  injection  or  implantation  sites. 

1990.112(b)  Category  n  Potential  Carcinogens.  A  substance  shall  be 
identified,  classified,  and  regulated  as  a  Category  II  Potential  Carcinogen 
if.  upon  scientific  evaluation,  the  Secretary  determines  that: 

1990.1 12(b)(i)  The  substance  meets  the  criteria  set  forth  in  §1990.1 12(a). 
but  the  evidence  is  found  by  the  Secretary  to  be  only  "suggestive":  or 

1990.1 12(b)(ii)  The  substance  meets  the  criteria  set  forth  in  §1990.1 12(a) 
in  a  single  mammalian  species  without  evidence  of  concordance. 

PRIORITY  SETTING 

§1990.121  Candidate  list 

of  potential  occupational  carcinogens. 

1 990.1 21  (a)  Contents.  The  Secretary  shall  prepare  a  list  of  substances  (the 
"Candidate  List")  which  are  reported  to  be  present  in  any  American  work- 
place and  which,  on  the  basis  of  a  brief  scientific  review  of  available  data,  may 
be  considered  candidates  for  further  scientific  review  and  possible  regulation 
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as  Category  I  Potential  Carcinogens  or  Category  II  Potential  Carcinogens. 
For  the  purposes  of  this  paragraph,  "available  data"  means: 

1990.121(a)(1)  The  data  submitted  by  any  person; 

1990.121(a)(2)  Any  data  referred  to  by  the  Secretary  of  HHS  or  by  the 
Director  of  NIOSH.  either  in  the  latest  list  entitled  "Suspected  Carcinogens" 
or  any  other  communication: 

1990.121(a)(3)  Literature  referred  to  in  U.S.  Public  Health  Service.  Publi- 
cation No.  149: 

1990.121(a)(4)  Data  summarized  and  reviewed  in  Monographs  of  the 
International  Agency  for  Research  on  Cancer  (IARC)  of  the  World 
Health  Organization; 

1990.121(a)(5)  The  Toxic  Substances  Control  Act  Inventory  of  Chemical 
Substances,  published  by  the  Administrator  of  EPA: 

1990.121(a)(6)  The  Secretary  of  HHS's  Annual  Report  to  the  President 
and  the  Congress  as  required  by  the  Community  Mental  Health  Centers 
Extension  Act  of  1978,  sec.  404(a)(9).  42  U.S.C.  sec.  285. 

1990.121(a)(7)  Any  other  relevant  data  of  which  the  Secretary  has 
actual  knowledge. 

1990.121(b)  Tentative  classification.  The  Secretary  may  tentatively 
designate  substances  on  the  Candidate  List  as  candidates  for  classi- 
fication as  Category  I  Potential  Carcinogens  or  as  Category  II  Potential 
Carcinogens,  or  may  list  substances  without  a  tentative  designation, 
based  on  the  brief  scientific  review  of  available  data  for  the  purpose  of 
initiating  a  more  extensive  scientific  review. 

1990.121(c)  No  legal  rights  established.  The  inclusion  or  exclusion  of 
any  substance  from  the  Candidate  List  shall  not  be  subject  to  judicial 
review  nor  be  the  basis  of  any  legal  action,  nor  shall  the  exclusion  of 
any  substance  from  the  list  prevent  the  regulation  of  that  substance  as 
a  potential  occupational  carcinogen.  The  inclusion  of  a  substance  on 
the  Candidate  List  and  its  possible  tentative  designation  as  a  Category 
I  Potential  Carcinogen  or  a  Category  II  Potential  Carcinogen  therein  do 
not  reflect  a  final  scientific  determination  that  the  substance  is.  in  fact, 
a  Category  I  Potential  Carcinogen  or  a  Category  II  Potential  Carcinogen. 
It  is  a  policy  determination  based  on  the  brief  scientific  review  that  the 
Secretary  should  conduct  a  thorough  review  of  all  relevant  scientific  data 
concerning  the  substance. 

EFFECTIVE  DATE  NOTE:  Paragraphs  (a)  and  fb)  of  §1990. 121  were  stayed 
at  48  FR  243.  Jan.  4.  1983.  in  order  to  evaluate  the  impact  of  publishing 
the  Candidate  Lists  and  Priority  List  and  to  reconsider  the  criteria  used 
in  establishing  the  lists  (see  also  47  FR  187,  Jan.  5.  1982). 

§1990.122  Response  to  petitions. 

Whenever  the  Secretary  receives  any  information  submitted  in  writing 
by  any  interested  person  concerning  the  inclusion  or  omission  of  any 
substance  from  the  Candidate  List,  the  Secretary  shall  briefly  review  the 
information  and  any  other  available  data,  as  defined  in  §1990. 12 1(a).  The 
results  of  the  Secretary's  review  shall  be  transmitted  to  the  petitioner, 
together  with  a  short  statement  of  the  Secretary's  reasons  therefor,  and 
made  public  upon  request. 

EFFECTIVE  DATE  NOTE:  Section  1990.122  was  stayed  at  48  FR  243. 
Jan.  4.  1983.  in  order  to  evaluate  the  impact  of  publishing  the  Candidate 
List  and  Priority  Lists  and  to  reconsider  the  criteria  used  In  establishing 
the  lists  (see  also  47  FR  187.  Jan.  5,  1982). 

§1990.131  Priority  lists  for  regulating 
potential  occupational  carcinogens. 

The  Secretary  shall  establish  two  priority  lists  for  regulating  potential 
occupational  carcinogens.  One  list  should  include  approximately  ten  ( 1 0) 
candidates  for  rulemaking  as  Category  I  Potential  Carcinogens:  the  other 
approximately  ten  ( 1 0)  candidates  for  rulemaking  as  Category  II  Potential 
Carcinogens.  The  order  of  placement  of  substances  on  these  lists  will  not 
reflect  the  Secretary's  determination  of  the  exact  order  in  which  these 
substances  should  be  regulated  in  rulemaking  proceedings  but  rather  a 
policy  determination  that  the  Secretary  plans  to  address  some  or  all  of 
these  substances  prior  to  proceeding  with  a  thorough  scientific  review  of 
data  concerning  other  substances  on  the  Candidate  List.  The  inclusion  or 
exclusion  of  any  substance  on  these  lists  shall  not  be  subject  to  judicial 
review  or  be  the  basis  for  any  legal  action.  The  Secretary  may  regulate  a 
potential  occupational  carcinogen  which  has  not  been  placed  on  these 
lists.  The  inclusion  of  a  substance  on  either  of  these  lists  does  not  reflect 


a  final  scientific  determination  that  the  substance  is.  in  fact,  a  Category 
I  Potential  Carcinogen  or  a  Category  II  Potential  Carcinogen. 

EFFECTIVE  DATE  NOTE:  Section  1990.131  was  stayed  at  48  FR  243, 
Jan.  4.  1983.  In  order  to  evaluate  the  impact  of  publishing  the  Candidate 
List  and  Priority  Lists  and  to  reconsider  the  criteria  used  in  establishing 
the  lists  (see  also  47  FR  187.  Jan.  5.  1982). 

§1990.132  Factors  to  be  considered. 

1 990. 1 32(a)  The  setting  of  priorities  is  a  complex  matter  which  requires 
subjective  and  policy  judgments.  It  is  not  appropriate  to  establish  a  rigid 
formula  or  to  assign  predetermined  weight  to  each  factor.  The  identi- 
fication of  some  of  the  elements  is  to  guide  the  OSHA  staff  and  inform 
the  public  on  the  development  of  priorities.  It  is  not  intended  to  create 
any  legal  rights  with  respect  to  the  setting  of  priorities. 

1990.132(b)  Some  factors  which  may  be  taken  into  account  in  setting 
priorities  for  regulating  potential  occupational  carcinogens,  when  such 
data  are  available,  are: 

1990.132(b)(1)  The  estimated  number  of  workers  exposed: 

1990.132(b)(2)  The  estimated  levels  of  human  exposure: 

1990.132(b)(3)  The  levels  of  exposure  to  the  substance  which  have  been 
reported  to  cause  an  increased  incidence  of  neoplasms  in  exposed  hu- 
mans, animals  or  both; 

1990.132(b)(4)  The  extent  to  which  regulatory  action  could  reduce  not 
only  risks  of  contracting  cancer  but  also  other  occupational  and  envi- 
ronmental health  hazards; 

1990.132(b)(5)  Whether  the  molecular  structure  of  the  substance  is 
similar  to  the  molecular  structure  of  another  substance  which  meets 
the  definition  of  a  potential  occupational  carcinogen; 

1990.132(b)(6)  Whether  there  are  substitutes  that  pose  a  lower  risk  of 
cancer  or  other  serious  human  health  problems,  or  available  evidence 
otherwise  suggests  that  the  social  and  economic  costs  of  regulation  would 
be  small;  and 

1 990. 1 32(b)(7)  OSHA  will  also  consider  its  responsibilities  for  dealing  with 
other  health  and  safety  hazards  and  will  consider  the  actions  being  taken 
or  planned  by  other  governmental  agencies  in  dealing  with  the  same  or 
similar  health  and  safety  hazards. 

§1990.133  Publication. 

1 990. 1 33(a)  The  Secretary  shall  publish  the  Candidate  List  in  the  Federal 
Register  at  least  annually. 

1990.133(b)  The  Secretary  shall  publish  the  Priority  Lists  in  the  Fed- 
eral Register  at  least  every  six  months  and  may  seek  public  comment 
thereon. 

1 990.1 33(c)  The  Secretary  may  periodically  publish  in  the  Federal  Reg- 
ister a  notice  requesting  information  concerning  the  classification  and 
establishment  of  priorities  for  substances  on  the  Candidate  List  together 
with  a  brief  statement  describing  the  type  of  information  being  sought. 

EFFECTIVE  DATE  NOTE:  Section  1990.133  was  stayed  at  48  FR  243. 
Jan.  4.  1983.  in  order  to  evaluate  the  impact  of  publishing  the  Candidate 
List  and  Priority  Lists  and  to  reconsider  the  criteria  used  in  establishing 
the  lists  (see  also  47  FR  187.  Jan.  5.  1982). 

REGULATION  OF  POTENTIAL 
OCCUPATIONAL  CARCINOGENS 

§1990.141  Advance  notice  of  proposed  rulemaking. 

1990.141(a)  Within  thirty  (30)  days  after  OSHA  initiates  a  study  con- 
cerning the  economic  and/or  technological  feasibility  of  specific  stan- 
dards that  might  be  applied  in  the  regulation  of  a  potential  occupational 
carcinogen,  the  Secretary  will  normally  publish,  in  the  Federal  Register. 
a  notice  which  includes  at  least  the  following: 

1990.141(a)(1)  The  name  of  the  substance(s). 

1990.141(a)(2)  The  scope  of  the  study,  including  where  possible. 

1990.141(a)(2)(i)  Affected  industries. 

1990.141(a)(2)(ii)  Levels  of  exposure  being  studied, 

1990.141(a)(2)(iii)  The  anticipated  completion  date  of  the  study; 

1 990. 1 4 1  (a)(3)  A  brief  summary  of  the  available  data  on  health  effects; 
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1990. 141  (a)(4)  An  estimate  iii  whin  the  Set  relax)  antii  Ipatee  the  lasuani  e 

..i  .i  proposal; 

1990.141(a)(5)  An  Invitation  to  Interested  parties  to  provide  relevant 

mini  lll.llliill. 

1990.141(a)(6)  a  statement  thai  persons  wishing  to  provide  OSHA  with 
then  own  stud)  shmiiii  complete  h  within  30  da)re  aftei  the  anticipated 
proposal  date;  and 

1990.141(a)(7)  a  statement  ol  the  procedural  requirements  that  must  be 
hum  iii'inir  substantial  new  Issues  oi  sui.si.uiii.il  new  evidence  will  be  con 
sldered  in  the  proceeding  pursuanl  to  §199) 

1990.141(b)  Where  the  Set  retary  determines  to  discontinue  .i  feasibility 
study,  the  Secretary  should  publish,  within  30  days  anotlo  In  the  Federal 
Register  so  Indicating, 

§1990.142  Initiation  of  a  rulemaking. 
Where  the  Secretary  decides  i"  regulate  .i  potential  oi  rnii.iiiun.il  carcinogen, 
the  Secretary  sh.iii  initiate  n  rulemaking  proceeding  to  accordance  with  one 
ni  the  following  procedures,  as  appropi  late 

1990.142(a)  Notice  of  proposed  rulemakings  (section  6(b)  of  the  Act) — (1) 
General.  The  Secretary  may  Issue  a  notice  oi  proposed  rulemaking  In  th<- 
Federal  Register,  pursuant  to  section  6(b)  of  the  Act  and  part  1911  of  this 
chapter.  The  notice  shall  provide  lor  no  more  than  a  sixty  (60)  day  comment 
period,  and  may  provide  for  a  hearing,  which  shall  be  scheduled  for  no  lata 
than  one  hundred  (100)  days  after  publication  of  the  Notice  of  Proposed 
Rulemaking.  The  commencement  of  the  hearing  may  be  postponed  once, 
for  no  more  than  thirly  (30)  days,  for  good  cause  shown. 

1990.142(a)(2)  Provisions  of  the  proposed  standard  for  Category  I  Potential 
Carcinogens.  Whenever  the  Secretary  issues  a  notice  of  proposed  rulemaking 
in  regulate  a  substance  as  a  Category  I  Potential  Carcinogen: 

1990.142(a)(2)(i)  The  proposed  standard  shall  contain  at  least  provisions 
for  scope  and  application,  definitions,  notification  of  use.  a  permissible  ex- 
posure limit,  monitoring,  regulated  areas,  methods  of  compliance  including 
the  development  of  a  compliance  plan,  respiratory  protection,  protective 
clothing  and  equipment,  housekeeping,  waste  disposal,  hygiene  facilities, 
medical  surveillance,  employee  information  and  training,  signs  and  labels, 
recordkeeping,  and  employee  observation  of  monitoring  as  set  forth  in 
§1990.151.  unless  the  Secretary  explains  why  any  or  all  such  provisions 
are  not  appropriate: 

1990.142(a)(2)(ii)  The  model  standard  set  forth  in  §1990. 151  shall  be  used 
as  a  guideline,  and 

1 990. 1 42(a)(2)(iii)  The  permissible  exposure  limit  shall  be  achieved  primarily 
through  engineering  and  work  practice  controls  except  that  if  a  suitable 
substitute  is  available  for  one  or  more  uses  no  occupational  exposure  shall 
be  permitted  for  those  uses. 

1 990.142(a)(3)  Provisions  of  the  proposed  standardfor  Category  11  Potential 
Carcinogens.  Whenever  the  Secretary  issues  a  Notice  of  Proposed  Rulemak- 
ing to  regulate  a  substance  as  a  Category  II  Potential  Carcinogen: 
1990.142(a)(3)(i)  The  proposed  standard  shall  contain  at  least  provisions 
for  scope  and  application,  definitions,  notification  of  use.  monitoring,  re- 
spiratory protection,  protective  clothing  and  equipment,  housekeeping, 
waste  disposal,  medical  surveillance,  employee  information  and  training, 
recordkeeping  and  employee  observation  of  monitoring  as  set  forth  in 
§1990. 151.  unless  the  Secretary  explains  why  any  or  all  such  provisions 
are  not  appropriate:  and 

1990.142(a)(3)(H)  The  model  standard  set  forth  in  §1990.151  shall  be  used 
as  a  guideline;  and 

1 990. 1 42(a)(3)(iii)  Worker  exposure  to  Category  II  Potential  Carcinogens  will 
be  reduced  as  appropriate  and  consistent  with  the  statutory  requirements 
on  a  case-by-case  basis  in  the  individual  rulemaking  proceedings.  Any 
permissible  exposure  level  so  established  shall  be  met  primarily  through 
engineering  and  work  practice  controls. 

1990.142(b)  Emergency  temporary  standards  (Section  6(c)  of  the  Act) — (1) 
General.  The  Secretary  may  issue  an  Emergency  Temporary  Standard  (ETS) 
for  a  Category  I  Potential  Carcinogen  in  accordance  with  section  6(c)  of 
the  Act. 

1990.142(b)(2)  Provisions  of  the  ETS.  (i)  The  ETS  shall  contain  at  least 
provisions  for  scope  and  application,  definitions,  notification  of  use.  a 
permissible  exposure  limit,  monitoring,  methods  of  compliance  including 
the  development  of  a  compliance  plan,  respiratory  protection,  protective 


clothing  and  equipment  housekeeping,  waste  disposal  medical  survad 
i. mi .  employee  Information  and  training,  sinus  and  Isbets,  nw  ordkseplng 
ami  employee  observation  ol  monitoring,  unless  the  So  retarj  i  '.plains  why 
any  oi  all  sui  ii  provisions  are  not  appropriati 

i990.i42(b)(2)(ii)  Hir  model  standard  sd  forth  In  |1990  ir^  ^baii  i><-  used 
as  a  guideline 

1 990.  i42(b)(2)(in)  tin  permissible  exposure  limit  shall  beat  hleved  through 
any  practicable  combination  ol  engineering  controls,  work  practli  e  controls 
and  respiratory  protection. 
[45  it<  5282.  Jan.  22.  19«o.  as nded  at  46  1 i<  5881,  Jan  21,  I'tnil 

§1990.143  General  provisions 

for  the  use  of  human  and  animal  data. 
Human  and  animal  data  which  an  scientifically  evaluate  d  iob<  positive  evi- 
dence lor  carcinogenic  ity  Including  the  following  polk  lea  shall  be  uniformly 

n  in.!  upon  lor  the  Identification  of  potential  occupational  i  an  Jnogens,  Ar 
guments  Challenging  the  following  provisions  or  their  application  to  specific 
substances  will  be  considered  In  Individual  rulemaking  prw  HTtlngH  only  If 
ilu  evidence  presented  in  support  of  the  arguments  meets  the  criteria  for 

consideration  specified  In  §1990. 144  or  §1990.145. 

1990.143(a)  Positive  human  studies.  Positive  results  obtained  In  one  or 
more  human  epidemiologic  studies  will  be  used  to  establish  the  qualitative 
Inference  of  carcinogenic  hazards  to  workers. 

1990.143(b)  Positive  animal  studies.  Positive  results  obtained  In  one  or 
more  experimental  studies  conducted  in  one  or  more  mammalian  species  will 
be  used  to  establish  the  qualitative  Inference  of  carcinogenic  hazard  to  work 
ers.  Arguments  that  positive  results  obtained  in  mammalian  species  should 
not  be  relied  upon  will  be  considered  only  if  evidence  is  presented  which  meets 
the  criteria  for  consideration  specified  in  §1990. 144(c)  or  1990. 144(f). 

1 990. 1 43(c)  Non-positive  human  studies.  Positive  results  in  human  or  mam- 
malian studies  generally  will  be  used  for  the  qualitative  identification  of  po- 
tential occupational  carcinogens,  even  where  non-positive  results  from  human 
studies  exist.  Such  non-positive  results  will  be  considered  by  the  Secretary 
only  if  the  studies  or  results  meet  the  criteria  set  forth  in  §1990. 144(a). 

1990.143(d)  Non-positive  animal  studies.  Positive  results  in  one  or  more 
mammalian  studies  will  be  used  for  the  qualitative  identification  of  potential 
occupational  carcinogens,  even  where  non-positive  studies  exist  in  other 
mammalian  species.  Where  non-positive  and  positive  results  exist  in  studies 
in  the  same  species,  the  non-positive  results  will  be  evaluated. 

1990.143(e)  Spontaneous  tumors.  Positive  results  in  human  or  mam- 
malian studies  for  the  induction  or  acceleration  of  induction  of  tumors  of 
a  type  which  occurs  "spontaneously"  in  unexposed  individuals  will  be  used 
for  the  quantitative  identification  of  potential  occupational  carcinogens. 

1990.143(f)  Routes  of  exposure.  (1)  Positive  results  in  studies  in  which 
mammals  are  exposed  via  the  oral,  respiratory  or  dermal  routes  will  be 
used  for  the  qualitative  identification  of  potential  occupational  carcinogens, 
whether  tumors  are  induced  at  the  site  of  application  or  distant  sites. 

1990.143(f)(2)  Positive  results  in  studies  in  which  mammals  are  exposed 
via  any  route  of  exposure  and  in  which  tumors  are  induced  at  sites  distant 
from  the  site  of  administration  will  be  used  for  the  qualitative  identification 
of  potential  occupational  carcinogens. 

1 990.1 43(f)(3)(i)  Positive  results  in  mammalian  studies  in  which  tumors  are 
induced  only  at  the  site  of  administration,  in  which  a  substance  or  mixture 
of  substances  is  administered  by  routes  other  than  oral,  respiratory  or  der- 
mal, will  be  used  as  "concordant"  evidence  that  a  substance  is  a  potential 
occupational  carcinogen. 

1990.143(f)(3)(H)  Arguments  that  such  studies  should  not  be  relied  upon 
will  be  considered  only  if  evidence  which  meets  the  criteria  set  forth  in 
§1990. 144(b)  is  provided. 

1990.143(g)  Use  of  high  doses  in  animal  testing.  Positive  results  for 
carcinogenicity  obtained  in  mammals  exposed  to  high  doses  of  a  substance 
will  be  used  to  establish  the  qualitative  inference  of  carcinogenic  hazard 
to  workers.  Arguments  that  such  studies  should  not  be  relied  upon  will  be 
considered  only  if  evidence  which  meets  the  criteria  set  forth  in  §  1 990. 1 44(d) 
is  provided. 

1990.143(h)  "Threshold"  or  "No-effect"  Levels.  No  determination  will  be 
made  that  a  "threshold"  or  "no-effect"  level  of  exposure  can  be  established 
for  a  human  population  exposed  to  carcinogens  in  general,  or  to  any  spe- 
cific substance. 
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1990.143(i)  Benign  tumors.  Results  based  on  the  induction  of  benign 
or  malignant  tumors,  or  both,  will  be  used  to  establish  a  qualitative  in- 
ference of  carcinogenic  hazard  to  workers.  Arguments  that  substances 
that  induce  benign  tumors  do  not  present  a  carcinogenic  risk  to  workers 
will  be  considered  only  if  evidence  that  meets  the  criteria  set  forth  in 
§1990. 144(e)  is  provided. 

1 990.1 43(j)  Statistical  evaluation.  Statistical  evaluation  will  be  used 
in  the  determination  of  whether  results  in  human,  animal  or  short-term 
studies  provide  positive  evidence  for  carcinogenicity,  but  will  not  be  the 
exclusive  means  for  such  evaluation. 

1990.143(k)  Carcinogenicity  of  metabolites.  A  substance  which  is 
metabolized  by  mammals  to  yield  one  or  more  potential  occupational 
carcinogens  will  itself  be  identified  and  classified  as  a  potential  oc- 
cupational carcinogen,  whether  or  not  there  is  direct  evidence  that  it 
induces  tumors  in  humans  or  experimental  animals.  Evidence  for  such 
metabolism  will  normally  be  derived  from  in  vivo  studies  in  mammals.  In 
appropriate  circumstances,  evidence  may  be  derived  from  in  vitro  studies 
of  mammalian  tissues  or  fractions  thereof.  Arguments  that  evidence  from 
in  vitro  metabolic  studies  in  mammals  is  not  relevant  to  the  inference  of 
carcinogenic  hazard  to  humans  will  be  considered  only  if  such  evidence 
meets  the  criteria  set  forth  in  §1990. 144(c). 
|45  FR  5282.  Jan.  22.  1980:  45  FR  43405.  June  27.  1980) 

§1990.144  Criteria  for  consideration 
of  arguments  on  certain  issues. 

Arguments  on  the  following  issues  will  be  considered  by  the  Secretary  in 
identifying  or  classifying  any  substance  pursuant  to  this  part,  if  evidence 
for  the  specific  substance  subject  to  the  rulemaking  conforms  to  the  fol- 
lowing criteria.  Such  arguments  and  evidence  will  be  evaluated  based 
upon  scientific  and  policy  judgments. 

1990.144(a)  Non-positive  results  obtained  in  human  epidemiologic 
studies.  Non-positive  results  obtained  in  human  epidemiologic  studies 
regarding  the  substance  subject  to  the  rulemaking  or  to  a  similar  or 
closely  related  substance  will  be  considered  by  the  Secretary  only  if  they 
meet  the  following  criteria: 

Criteria,  (i)  The  epidemiologic  study  involved  at  least  20  years'  exposure 
of  a  group  of  subjects  to  the  substance  and  at  least  30  years'  observation 
of  the  subjects  after  initial  exposure: 

(ii)  Documented  reasons  are  provided  for  predicting  the  site(s)  at  which  the 
substance  would  induce  cancer  if  it  were  carcinogenic  in  humans:  and 

(iii)  The  group  of  exposed  subjects  was  large  enough  for  an  increase  in 
cancer  incidence  of  50%  above  that  in  unexposed  controls  to  have  been 
detected  at  any  of  the  predicted  sites. 

Arguments  that  non-positive  results  obtained  in  human  epidemiologic 
studies  should  be  used  to  establish  numerical  upper  limits  on  potential 
risks  to  humans  exposed  to  specific  levels  of  a  substance  will  be  consid- 
ered only  if  criteria  (i)  and  (ii)  are  met  and.  in  addition: 

(iv)  Specific  data  on  the  level  of  exposure  of  the  group  of  workers  are  pro- 
vided, based  either  on  direct  measurements  made  periodically  throughout 
the  period  of  exposure,  or  upon  other  data  which  provide  reliable  evidence 
of  the  magnitude  of  exposure. 

1990.144(b)  Tumors  induced  at  site  of  administration.  Arguments 
that  tumors  at  the  site  of  administration  should  not  be  considered  will 
be  considered  only  if: 

1 990.1 44(b)(i)  The  route  of  administration  is  not  oral,  respiratory  or 
dermal:  and 

1990.144(b)(ii)  Evidence  is  provided  which  establishes  that  induction 
of  local  tumors  is  related  to  the  physical  configuration  or  formulation  of 
the  material  administered  (e.g..  crystalline  form  or  dimensions  of  a  solid 
material,  or  matrix  of  an  impregnated  implant)  and  that  tumors  are  not 
induced  when  the  same  material  is  administered  in  a  different  configu- 
ration or  formula. 

1990.144(c)  Metabolic  differences.  Arguments  that  differences  in  met- 
abolic profiles  can  be  used  to  demonstrate  that  a  chemical  found  positive 
in  an  experimental  study  in  a  mammalian  species  would  pose  no  potential 
carcinogenic  risk  to  exposed  workers  will  be  considered  by  the  Secretary 
only  if  the  evidence  presented  for  the  specific  substance  subject  to  the 
rulemaking  meets  the  following  criteria: 


Criteria,  (i)  A  complete  metabolic  profile,  including  identities  of  trace  me- 
tabolites, is  presented  for  the  experimental  animal  species: 

(ii)  A  complete  metabolic  profile,  including  identities  of  trace  metabolites, 
is  available  for  a  human  population  group  representative  of  those  who 
are  occupationally  exposed: 

(iii)  Documented  evidence  is  provided  for  ascribing  the  carcinogenic  activity 
of  the  substance  in  the  test  animal  species  to  metabolite(s)  produced  only 
in  that  species  and  not  in  humans;  and 

(iv)  Documented  evidence  is  provided  to  show  that  other  metabolites 
produced  also  in  humans  have  been  adequately  tested  and  have  not  been 
shown  to  be  carcinogenic. 

1990.144(d)  Use  of  high  doses  in  animal  testing.  Arguments  that 
positive  results  obtained  in  carcinogenesis  bioassays  with  experimental 
animals  subjected  to  high  doses  of  a  substance  are  not  relevant  to  potential 
carcinogenic  risks  to  exposed  workers  will  be  considered  by  the  Secretary 
only  if  the  evidence  for  the  specific  substance  subject  to  the  rulemaking 
meets  the  following  criteria: 

Criteria,  (i)  Documented  evidence  is  presented  to  show  that  the  substance 
in  question  is  metabolized  by  the  experimental  animal  species  exposed  at 
the  dose  levels  used  in  the  bioassay(s)  to  metabolic  products  which  include 
one  or  more  that  are  not  produced  in  the  same  species  at  lower  doses. 

(ii)  Documented  evidence  is  presented  to  show  that  the  metabolite(s) 
produced  only  at  high  doses  in  the  experimental  animal  species  are  the 
ultimate  carcinogen(s)  and  that  the  metabolites  produced  at  low  doses 
are  not  also  carcinogenic:  and 

(iii)  Documented  evidence  is  presented  to  show  that  the  metabolite(s) 
produced  only  at  high  doses  in  the  experimental  animal  species  are  not 
produced  in  humans  exposed  to  low  doses. 

1990.144(e)  Benign  tumors.  The  Secretary  will  consider  evidence  that 
the  substance  subject  to  the  rulemaking  proceeding  is  capable  only  of 
inducing  benign  tumors  in  humans  or  experimental  animals  provided  that 
the  evidence  for  the  specific  substance  meets  the  following  criteria: 
Criteria  (i)  Data  are  available  from  at  least  two  well-conducted  biosassays 
in  each  of  two  species  of  mammals  (or  from  equivalent  evidence  in  more 
than  two  species); 

(ii)  Each  of  the  bioassays  to  be  considered  has  been  conducted  for  the 
full  lifetime  of  the  experimental  animals: 

(iii)  The  relevant  tissue  slides  are  made  available  to  OSHA  or  its  designee 
and  the  diagnoses  of  the  tumors  as  benign  are  made  by  at  least  one  quali- 
fied pathologist  who  has  personally  examined  each  of  the  slides  and  who 
provides  specific  diagnostic  criteria  and  descriptions  and 

(iv)  All  of  the  induced  tumors  must  be  shown  to  belong  to  a  type  which 
is  known  not  to  progress  to  malignancy  or  to  be  at  a  benign  stage 
when  observed.  In  the  latter  case,  data  must  be  presented  to  show  that 
multiple  sections  of  the  affected  organ(s)  were  adequately  examined  to 
search  for  invasion  of  the  tumor  cells  into  adjacent  tissue,  and  that 
multiple  sections  of  other  organs  were  adequately  examined  to  search 
for  tumor  metastases. 

1990.144(f)  Indirect  mechanisms.  The  Secretary  will  consider  evidence 
that  positive  results  obtained  in  a  carcinogenesis  bioassay  with  experi- 
mental animals  are  not  relevant  to  a  determination  of  a  carcinogenic  risk 
to  exposed  workers,  if  the  evidence  demonstrates  that  the  mechanism  by 
which  the  observed  tumor  incidence  is  effected  is  indirect  and  would  not 
occur  if  humans  were  exposed.  As  examples,  evidence  will  be  considered 
that  a  substance  causes  a  carcinogenic  effect  by  augmenting  caloric  intake 
or  that  the  carcinogenic  effect  from  exposure  to  a  substance  is  demonstrated 
to  be  the  result  of  the  presence  of  a  carcinogenic  virus  and  it  is  demonstrated 
that,  in  either  case,  the  effect  would  not  take  place  in  the  absence  of  the 
particular  carcinogenic  virus  or  the  augmented  caloric  intake. 

[45  FR  5282.  Jan.  22.  1980.  as  amended  at  46  FR  5881.  Jan.  21.  1981) 

§1990.145  Consideration  of  substantial 
new  issues  or  substantial  new  evidence. 

1 990.145(a)  Substantial  new  issues.  Notwithstanding  any  other  provi- 
sion of  this  part,  the  Secretary  will  consider  in  a  rulemaking  proceeding  on 
a  specific  substance  any  substantial  new  issues  upon  which  the  Secretary 
did  not  reach  a  conclusion  in  the  rulemaking  proceeding(s)  underlying 
this  part  including  conclusions  presented  in  the  preamble. 
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1990.145(b)  Substantial  new  evidence.  Notwithstanding  .uiv  ..llicr  pro- 

ol  i  lit-  put,  the  Secretary  will  conalder  In  a  rulemaking  pro  ceding  on 
.i  tpe<  1 1  it  substance  any  arguments,  data  oi  views  which  he  determlni 
based  upon  substantial  new  evidence  whl<  ii  may  warrant  tii<-  .u m-i i< )■  nt-i n  ,,i 
one  a  nun.'  provisions  of  this  psrt  Fbi  lbs  purposes  ol  this  part  "substsntisJ 

new  evidence*  Is  evidence  directly  relevant  to  any  provision  of  this  pari  .mil 
is  b.isril  upon  data,  views  or  .irgi -nls  whu  li  differ  slgnllic  antly  In un  those 

i.  ,i  in  establishing  this  part,  Including  amendments  thereto. 
1 990. 1 45(c)  Petitions/or  consideration  of  substantial  new  evidence.— 

(II  Petition.  Any  Interested  person  may  tile  a  written  petition  with  the  Se< 
retary  to  consider  "substantial  new  evidence"  or  one  or  more  "substantial 
new  Issues"  which  contains  the  Information  specified  In  paragraph  (c)(2)  of 
this  section.  The  Secretary  shall  treat  such  a  petition  as  a  request  to  amend 
this  part,  as  well  as  a  petition  to  consider  "substantial  new  evidence". 

1 990. 1 45(c)(2)  Contents.  Each  petition  for  consideration  of  "substantial  new 
evidence"  or  one  or  more  "substantial  new  Issues"  shall  contain  at  least  the 
following  Information: 

1990.145(c)(2)(i)  Name  and  address  of  the  petitioner; 

1990.145(c)(2)(H)  All  of  the  data,  views  and  arguments  that  the  petitioner 
would  like  the  Secretary  to  consider: 

1990.145(c)(2)(iii)  The  provision  or  provisions  that  petitioner  believes  are 
Inappropriate  or  should  be  added  to  this  part  In  light  of  the  new  data, 
views,  and  arguments; 

1 990.1 45(c)(2)(iv)  A  statement  which  demonstrates  that  the  data,  views,  and 
arguments  relied  upon  by  petitioners  are  directly  relevant  to  the  substance 
or  class  of  substances  that  is  the  subject  of  a  rulemaking  or  an  Advance 
Notice  of  Proposed  Rulemaking; 

1 990. 1 45(c)(2)(v)  A  detailed  statement  and  analysis  as  to  why  the  petitioner 
believes  that  the  data,  views,  and  arguments  presented  by  the  petitioner: 

1990.145(c)(2)(v)(A)  Differ  significantly  from  those  presented  in  the 
proceeding(s)  which  establish  this  part; 

1990.145(c)(2)(v)(B)  Are  so  substantial  as  to  warrant  amendment  of  this 
part:  and 

1990.145(c)(2)(v)(C)  Constitute  a  new  issue  or  new  evidence  within  the 
meaning  of  paragraphs  (a)  and  (b)  of  this  section. 

1990.145(c)(3)  Deadline  for  petitions.  (1)  Petitions  which  comply  with  para- 
graph (c)  of  this  section,  shall  be  filed  in  accordance  with  the  schedule  set 
forth  in  the  Advance  Notice  of  Proposed  Rulemaking. 

1 990.1 45(c)(3)(H)  In  extraordinary  cases  the  Secretary  may  consider  evidence 
submitted  after  the  deadline  if  the  petitioner  establishes  that  the  evidence 
relied  upon  was  not  available  and  could  not  have  reasonably  been  available 
in  whole  or  substantial  part  by  the  deadline  and  that  it  is  being  submitted 
at  the  earliest  possible  time. 

1990.145(d)  Secretary's  response.  (1)  The  Secretary  shall  respond  to 
petitions  under  this  paragraph  in  accordance  with  §1990. 106. 

1 990. 1 45(d)(2)  Whenever  the  Secretary  determines  that  the  "substantial  new 
issue"  or  the  "substantial  new  evidence"  submitted  under  this  paragraph  is 
sufficient  to  initiate  a  proceeding  to  amend  this  part,  the  Secretary  shall: 

1990.145(d)(2)(i)  Issue  a  notice  to  consider  amendment  to  this  part  and 
not  proceed  on  the  rulemaking  concerning  the  individual  substance  until 
completion  of  the  amendment  proceeding;  or 

1990.145(d)(2)(H)  Issue  a  notice  to  consider  amendment  to  this  part  and 
consolidate  it  with  the  proceeding  on  the  individual  substance. 

§1990.146  Issues  to  be  considered  in  the  rulemaking. 

Except  as  provided  in  §1990.145.  after  issuance  of  the  advance  notice  of 
rulemaking,  the  proceedings  for  individual  substances  under  this  part  shall 
be  limited  to  consideration  of  the  following  issues: 

1 990. 1 46(a)  Whether  the  substance,  group  of  substances  or  combination  of 
substances  subject  to  the  proposed  rulemaking  is  appropriately  considered 
in  a  single  proceeding; 

1990.146(b)  Whether  the  substance  or  group  of  substances  subject  to  the 
rulemaking  meets  the  definition  of  a  potential  occupational  carcinogen  set 
forth  in  §1990. 103.  including  whether  the  scientific  studies  are  reliable; 

1990.146(c)  Whether  the  available  data  can  appropriately  be  applied  to 
the  substance,  group  of  substances  or  combination  of  substances  covered 
by  the  rulemaking; 


1990.146(d)  Wliiiln  i  lulnrmatlou.  data,  and  views  Dial  are  submitted  In  ac- 
.  ..mI.hu  i-  with  SI  990. 144  BR  siillii  In  it  to  warrant  an  exception  to  this  part; 

1990.1 46(e)  Wh.  ih.  i  the  data,  views  and  arguments  thai  are  submitted  in  ac- 
.  ordain  <•  wllh  §1990.145  arc  sullii  lent  in  warrant  aim-ndmrnt  of  this  part; 

1 990. 1 46(f)  Whether  the  potential  occupational  carcinogen  meets  the  criteria 

I.. i  .i  ( '.itrgorv  I  Potential  (  an  Inogen  or  a  Category  II  Potential  Carcinogen; 

1990.146(g)  The  environmental  impact  arising  from  regulation  of  the 

substance; 

1990.146(h)  Any  Issues  required  by  statute  or  executive  order; 

1 990. 1 46(1)  The  determination  of  the  level  to  control  exposures  to  Category 
I  Potential  Carcinogens  primarily  through  the  use  of  engineering  and  work 
practice  controls  Including  technological  and  economic  considerations. 

1990. 146Q)  The  determination  of  the  appropriate  employee  exposure 
level,  consistent  with  the  Act's  requirements,  for  Category  II  Potential 
Carcinogens; 

1 990 . 1 46 (k)  Whether  suitable  substitutes  are  available  for  one  or  more  uses 
of  Category  I  Potential  Carcinogens  and;  if  so.  the  no  occupational  exposure 
level  to  be  achieved  solely  with  engineering  and  work  practice  controls  and 
other  Issues  relevant  to  substitution;  and 

1 990. 1 46(l)  Whether  the  provisions  of  the  proposal  and  of  §§1990. 1 5 1  and 
1990. 1 52  (model  standards)  are  appropriate,  except  as  limited  by  §  1990. 142 
and  whether  additional  regulatory  provisions  may  be  appropriate. 

|45  FR  5282.  Jan.  22.  1980.  as  amended  at  46  FR  5881.  Jan.  21.  198 1] 

§1990.147  Final  action. 

1990.147(a)  Within  one  hundred  twenty  (120)  days  from  the  last  day  of 
any  hearing  or  ninety  (90)  days  from  the  close  of  any  post  hearing  com- 
ment period,  whichever  occurs  first,  the  Secretary  shall  publish  In  the 
Federal  Register: 
1990.147(a)(1)  A  final  standard  based  upon  the  record  in  the  proceeding;  or 

1990.147(a)(2)  A  statement  that  no  final  standard  will  be  Issued,  and  the 
reasons  therefor,  or 

1990.147(a)(3)  A  statement  that  the  Secretary  intends  to  issue  a  final  rule, 
but  that  he  is  unable  to  do  so  at  the  present  time,  including: 

1990.147(a)(3)(i)  The  reasons  therefor;  and 

1990.147(a)(3)(H)  The  date  by  which  the  standard  will  be  published,  which 

may  not  exceed  one  hundred  twenty  (120)  days  thereafter. 

1 990.1 47(a)(3)(iii)  The  Secretary  may  issue  no  more  than  one  such  notice, 
unless  the  Secretary  determines  that  (A)  new  evidence  which  was  unavailable 
during  the  rulemaking  proceeding  has  just  become  available;  (B)  the  evidence 
is  so  Important  that  a  final  rule  could  not  reasonably  be  issued  without  this 
evidence,  and;  (C)  the  record  is  reopened  for  receipt  of  comments  and/or 
a  hearing  on  this  evidence.  This  paragraph  does  not  require  the  Secretary 
to  consider  any  evidence  which  is  submitted  after  the  dates  established  for 
the  submission  of  evidence. 

1990.147(b)  The  failure  of  the  Secretary  to  comply  with  the  required  time- 
frames shall  not  be  a  basis  to  set  aside  any  standard  or  to  require  the  is- 
suance of  a  new  proposal  on  any  individual  substance. 

1 990. 1 47(c)  The  final  standard  shall  state  whether  the  substance  or  group  of 
substances  subject  to  the  rulemaking  is  classified  as  a  Category  I  Potential 
Carcinogen  or  as  a  Category  II  Potential  Carcinogen.  If  the  classification 
differs  from  that  in  the  notice  of  proposed  rulemaking,  the  Secretary  shall 
explain  the  reasons  for  the  change  in  classification  in  the  preamble  to  the 
final  standard. 

1 990.1 47(d)  If  the  substance  is  classified  as  a  Category  I  Potential  Carcinogen, 
the  final  standard  shall  conform  to  the  provisions  of  §1990.142(a)(2)(iii).  If 
the  final  standard  contains  other  provisions  that  substantially  differ  from 
the  proposed  provisions,  the  Secretary  shall  explain  the  reasons  for  the 
changes  in  the  preamble  to  the  final  standard. 

1 990.1 47(e)  If  the  substance  is  classified  as  a  Category  II  potential  carcinogen, 
the  final  standard  shall  conform  to  the  provisions  of  §1990.142(a)(3)(iii).  If 
the  final  standard  contains  other  provisions  that  substantially  differ  from 
the  proposed  provisions,  the  Secretary  shall  explain  the  reasons  for  the 
changes  in  the  preamble  to  the  final  standard. 

1990.147(f)  If  the  substance  is  classified  as  a  Category  II  potential  car- 
cinogen, the  Secretary  shall  notify  the  applicable  federal  and  state  agencies, 
including  the  Administrator  of  EPA.  the  Director  of  NCI.  the  Director  of 
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NIEHS.  the  Director  of  NIOSH,  the  Commissioner  of  FDA  and  the  Chair- 
person of  CPSC  of  such  determination  and  request  that  the  applicable 
agencies  engage  in.  or  stimulate,  further  research  pursuant  to  their  legis- 
lative authority,  to  develop  new  and  additional  scientific  data. 

1990.147(g)  If.  after  a  rulemaking,  the  Secretary  determines  that  the 
substance  under  consideration  should  not  be  classified  as  a  Category  I 
potential  carcinogen  or  a  Category  II  potential  carcinogen,  the  Secretary 
shall  publish  a  notice  of  this  determination  in  the  Federal  Register, 
together  with  the  reasons  therefor. 

MODEL  STANDARDS 

§1990.151  Model  standard  pursuant 
to  section  6(b)  of  the  Act. 

Occupational  Exposure  to . 


Permanent  Standard  (Insert  section  number  of  standard) 

1990.151(a)  Scope  and  application — (1)  General.  This  section  applies 

to  all  occupational  exposures  to or  to  (specify  those 

uses  or  classes  of  uses  of (Chemical  Abstracts  Service 

Registry  Number  0000]  which  are  covered  by  the  standard,  including, 
where  appropriate,  the  type  of  exposure  to  be  regulated  by  the  standard) 
except  as  provided  in  paragraph  (a)(2). 

1990.151(a)(2)  Exemptions.  This  section  does  not  apply  to  (insert  those 

uses  or  classes  of  uses  of which  are  exempted  from 

compliance  with  the  standard,  including,  where  appropriate. 

1990.1 51  (a)(2)(i)  Workplaces  where  exposure  to  

results  from  solid  or  liquid  mixtures  containing  a  specified  percentage  of 
or  less: 

1990.151(a)(2)(H)  Workplaces  where  another  Federal  agency  is  exercis- 
ing statutory  authority  to  prescribe  or  enforce  standards  or  regulations 
affecting  occupational  exposure  to :  or 

1990.1 51  (a)(2)(iii)  Workplaces  which  are  appropriately  addressed  in  a 
separate  standard). 

1990.151(b)  Definitions. 

means  (definition  of  the  substance,  group  of  sub- 


stances, or  combination  of  substances,  to  be  regulated  ). 

Action  level  means  an  airborne  concentration  of of 

(insert  appropriate  level  of  exposure). 

NOTE:  Where  appropriate,  consider  an  action  level  as  a  limitation  on 
requirements  for  periodic  monitoring  (para,  (e)(3)).  medical  surveillance 
(para.  (n)).  training  (para.  (o)).  labels  (para.  (p)(3)).  and  other  provisions. 
Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupa- 
tional Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 
Authorized  person  means  any  person  specifically  authorized  by  the  em- 
ployer whose  duties  require  the  person  to  enter  regulated  areas  or  any 
person  entering  such  an  area  as  a  designated  representative  of  employ- 
ees for  the  purpose  of  exercising  the  opportunity  to  observe  monitoring 
procedures  under  paragraph  (r)  of  this  section. 

Director  means  the  Director.  National  Institute  for  Occupational  Safety  and 
Health.  U.S.  Department  of  Health,  and  Health  Services,  or  designee. 
Emergency  means  in  any  occurrence  such  as.  but  not  limited  to.  equip- 
ment failure,  rupture  of  containers,  or  failure  of  control  equipment 

which  may  result  in  a  release  of which  is  (insert 

appropriate  quantitative  or  qualitative  level  of  release  which  constitutes 
an  emergency). 

OSHA  Area  Office  means  the  Area  Office  of  the  Occupational  Safety  and 
Health  Administration  having  jurisdiction  over  the  geographic  area  where 
the  affected  workplace  is  located. 

1 990.1 51  (c)  Permissible  exposure  limits  provisions — (1 )  Inhalation — (i) 
Time  weighted  average  limit  (TWA).  Within  (insert  appropriate  time  period) 
of  the  effective  date  of  this  section,  the  employer  shall  assure  that  no  em- 
ployee is  exposed  to  an  airborne  concentration  of in 

excess  of:  (insert  appropriate  exposure  limit  or  when  it  is  determined  by  the 
Secretary  that  there  are  available  suitable  substitutes  for  uses  or  classes 
of  uses  that  are  less  hazardous  to  humans,  the  proposal  shall  permit  no 
occupational  exposure)  as  an  eight  (8)-hour-time-weighted  average. 

(Where  the  Secretary  finds  that  suitable  substitutes  for 

may  exist,  the  determination  of  the level  shall  include 


consideration  of  the  availability,  practicability,  relative  degree  of  hazard, 
and  economic  consequences  of  the  substitutes.) 

1990.1 51  (c)(1  )(ii)  Ceiling  limit  (If  appropriate).  Within  (insert  appropriate 
time  period)  of  the  effective  date  of  this  section,  the  employer  shall 
assure  that  no  employee  is  exposed  to  an  airborne  concentration  of 

in  excess  of:  (insert  exposure  limit)  as  averaged 

over  any:  (insert  appropriate  time  period)  during  the  working  day. 
1990.151(c)(2)  Dermal  and  eye  exposure.  (As  appropriate.)  (i)  Within 
(insert  appropriate  time  period)  of  the  effective  date  of  this  section,  the 

employer  shall  (If  eye  exposure  to does  not  create  a 

risk  of  cancer,  insert  exposure  level  or  criteria  which  will  prevent  other 

adverse  health  effects  of  eye  exposure  to if  any.  If  eye 

exposure  creates  a  risk  of  cancer,  insert  exposure  level  or  criteria  which 
represents  the  level  of  eye  exposure  to ). 

1990.151(c)(2)(H)  Within  (insert  appropriate  time  period)  of  the  ef- 
fective date  of  this  section,  the  employer  shall  (If  skin  exposure  to 

does  not  create  a  risk  of  cancer,  insert  exposure 

level  or  criteria  which  will  prevent  other  adverse  health  effects  of  skin 

exposure  to if  any.  If  skin  exposure  creates  a  risk 

of  cancer,  insert  exposure  level  or  criteria  which  represents  the  level  of 
skin  exposure  to ). 

1990.151(d)  Noti/icarion  of  use  and  emergencies — (1)  Use.  Within  (in- 
sert appropriate  time  period  and  additional  information  requirements  if 
appropriate),  of  the  effective  date  of  this  standard  or  within  thirty  days  of 

the  introduction  of into  the  workplace,  every  employer 

who  has  a  place  of  emplovment  in  which .  is  present 

shall  report  the  address  and  location  of  each  place  of  employment  to  the 
OSHA  Area  Office  and  an  estimate  of  the  number  of  employees  exposed. 

1990.151(d)(2)  Emergencies.  Emergencies,  and  the  facts  obtainable  at 
that  time,  shall  be  reported  within  (insert  appropriate  number)  hours 
of,  or  during  the  first  federal  working  day  after,  the  time  the  employer 
becomes  aware  of  the  emergency  to  the  OSHA  Area  Office,  whichever  is 
longer.  Upon  request  of  the  OSHA  Area  Office,  the  employer  shall  submit 
additional  information  in  writing  relevant  to  the  nature  and  extent  of 
employee  exposures  and  measures  taken  to  prevent  future  emergencies 
of  a  similar  nature. 

1990.151(e)  Exposure  monitoring — (1)  General,  (i)  Determinations  of 
airborne  exposure  levels  shall  be  made  from  air  samples  that  are  repre- 
sentative of  each  employee's  exposure  to .  over  an 

eight  (8)  hour  period.  (Modify  the  time  period  as  appropriate  to  be  practi- 
cal in  the  relevant  industries  yet  reasonably  representative  of  full  shift 
exposures.)  Monitoring  of  exposure  levels  required  under  this  paragraph 
shall  be  made  as  follows:  (insert  method  or  alternative  methods  to  be  used 
to  meet  the  requirements  of  this  paragraph] . 

1 990.151  (e)(1)(H)  For  the  purpose  of  this  section,  employee  exposure  is  that 
exposure  which  would  occur  if  the  employee  were  not  using  a  respirator. 

1990.151(e)(2)  Initial  monitoring.  Each  employer  who  has  one  or  more 
workplaces  where  (specify  the  types  of  workplaces  subject  to  the  mon- 
itoring requirement)  shall,  within  (insert  appropriate  period)  of  the  ef- 
fective date  of  this  section  (insert  requirements  for  initial  monitoring, 
as  appropriate). 

1990.151(e)(3)  Frequency.  (Insert,  if  appropriate,  provisions  prescribing 
the  minimum  frequency  at  which  monitoring  must  be  repeated,  the 
conditions  under  which  such  frequency  must  be  increased  or  may  be 
reduced,  and  conditions  under  which  such  routine  monitoring  may  be 
discontinued  (for  example,  where  the  action  level  is  not  exceeded).  Where 
appropriate,  specify  different  frequency  requirements  for  certain  types 
of  workplaces  where,  for  example,  exposure  levels  are  subject  to  greater 
or  less  variability.) 

1990.151(e)(4)  Additional  monitoring.  (Insert,  if  appropriate,  provisions 
for  monitoring,  in  addition  to  the  requirements  (if  any)  of  paragraph  (e)(3). 
This  may  include  a  production,  process,  control  or  personnel  change 

which  might  result  in  new  or  additional  exposure  to . 

or  whenever  the  employer  has  any  other  reason  to  suspect  a  change  which 
might  result  in  new  or  additional  exposures  to .) 

1 990. 151  (eM5)  Employee  notification,  (i)  Within  (insert  appropriate  period)  af- 
ter the  receipt  of  monitoring  results,  the  employer  shall  notify  each  employee 
in  writing  of  the  results  which  represent  that  employee's  exposure. 

1990.151(e)(5)(H)  Whenever  the  results  indicate  that  the  representative 
employee  exposure  exceeds  the  permissible  exposure  limits,  the  employer 
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shall  Include  tn  the  wrtttei n.  ■  astatemenl  thai  the  pa  mltifhlf  exposure 

1 1 1 1 1 1 1  I  and  ad ptlaaofth ttw  ■ n  being  taJten 

in  reduce  exposure  i"  <n  below  the  permlsaible  exposure  limits. 

I990.i5i(e)((i)  Ai  curacy  oj  ni< ■< isiu>  in. n;  (Insert  req^ilranerita  for  accuracy  ol 
methods  ol  meaaurement  u  detei  ti ted  to  ■  < >n i|>K  with  the  paragraph] 

1990.151(f)  Regulated  area*  (1)  wniiin  (Insert  appropriate e  period] 

hi  the  eflei  live  date  "i  this  set  don,  the  employe)  thai!  where  prat  B 

establish  regulated  areas  when  .  concentration 

in  excess  "i  the  permlaalble  expoaure  Umlta 

1990.151(f)(2)  Regulated  .mas  shall  be  demarcated  and  segregated  Gram 
the  real  ol  the  workplace,  In  any  manner  thai  minimizes  the  numbe  ol 
persona  who  will  be  exposed  to . 

1990.151(f)(3)  Access  in  regulated  areas  sh.iii  i»-  limited  to  authorized 
persons  or  to  persons  Otherwise  authorized  by  the  Act  or  regulations  Is- 
sued pursuant  thereto, 

1990. 151  (f)(4)  The  employer  shall  assure  that  In  the  regulated  area,  food  or 
beverages  are  not  present  or  consumed,  smoking  products  are  not  present 
or  used,  and  cosmetics  arc  not  applied  (except  that  these  activities  may  be 
conducted  In  the  lunchroom,  change  rooms  and  showers  required  under 
paragraphs  (m)(l)  through  (m)(3)  of  this  section). 

1990.151(g)  Methods  of  compliance— {^)  Engineering  and  work  practice 
controls.  (i|  The  employer  shall  Institute  engineering  or  work  practice  con- 
trols to  reduce  and  maintain  employee  exposures  to 

to  or  below  the  permissible  exposure  limits,  except  to  the  extent  that  the 
employer  establishes  that  such  controls  are  not  feasible. 

1990.151(g)(1)(H)  Engineering  and  work  practice  controls  shall  be  Imple- 
mented to  reduce  exposures  even  if  they  will  not  be  sufficient  to  reduce 
exposures  to  or  below  the  permissible  exposure  limits. 

19901151(g)(2)  Compliance  program,  (i)  Within  (insert  appropriate  period)  of 
the  effective  date  of  this  section,  the  employer  shall  establish  and  implement 
a  written  program  to  reduce  exposures  to  or  below  the  permissible  exposure 
limits  by  means  of  engineering  and  work  practice  controls,  as  required  by 
paragraph  (g)(1)  of  this  section. 

1 990. 1 51  (g)(2)(H)  Written  plans  for  these  compliance  programs  shall  include 
at  least  the  following: 

1990.1 51(g)(2)(ii)(A)  A  description  of  each  operation  or  process  resulting  in 
employee  exposure  to ; 

1990.151(g)(2)(H)(B)  Engineering  plans  and  other  studies  contemplated  or 
used  to  determine  the  controls  for  each  process: 

1 990.151  (g)(2)(H)(C)  A  report  of  the  technology  considered  or  to  be  con- 
sidered in  meeting  the  permissible  exposure  limits: 

1990.151(g)(2)(ii)(D)  A  detailed  schedule  for  the  implementation  of  engi- 
neering or  work  practice  controls:  and 

1990.1  51(g)(2)(ii)(E)  Other  relevant  information  reasonably  requested 
by  OSHA. 

1990.151(g)(2)(iii)  Written  plans  for  such  a  program  shall  be  submitted, 
upon  request,  to  the  Assistant  Secretary  and  the  Director,  and  shall  be  avail- 
able at  the  worksite  for  examination  and  copying  by  the  Assistant  Secretary, 
the  Director,  or  any  affected  employee  or  designated  representative. 

1 990.1 51  (g)(2)(iv)  The  plans  required  by  this  paragraph  shall  be  revised  and 
updated  periodically  to  reflect  the  current  status  of  the  program. 

1990.151(h)  Respiratory  protection — (1)  General.  The  employer  shall 
assure  that  respirators  are  used  where  required  pursuant  to  this  section 
to  reduce  employee  exposures  to  or  below  the  permissible  exposure  limits 
and  in  emergencies.  Compliance  with  the  permissible  exposure  limits  may 
not  be  achieved  by  the  use  of  respirators  except: 

1990.1 51(h)(1)(i)  During  the  time  period  necessary  to  install  or  implement 
feasible  engineering  and  work  practice  controls:  or 

1990.151(h)(1)(ii)In  work  operations  in  which  the  employer  establishes  that 
engineering  and  work  practice  controls  are  not  feasible;  or 

1990.151(h)(1)(iii)  In  work  situations  where  feasible  engineering  and  work 
practice  controls  are  not  yet  sufficient  to  reduce  exposure  to  or  below  the 
permissible  exposure  limits;  or 

1990.151(h)(1)(iv)  In  emergencies. 

1990.151(h)(2)  Respirator  selection,  (i)  Where  respiratory  protection  is  re- 
quired under  this  section,  the  employer  shall  select  and  provide  at  no  cost 


to  Hi.  employee,  the  appropriate  type  of  resplratoi  bom  rank  i  below  and 

shall  assure  Dial   III.    .  ni|i|..\.  .    weals  the  respltal.il   pr.nl. I. -il 
TABLE  1— RESPIRATORY  PROTECTION  FOR 


i  Usung  "i  ili.-  approprl 
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1990.151(h)(2)(H)  The  employer  shall  select  respirators  from  those  approved 
bj  Hi.  National  Institute  fbl  Occupational  Safety  and  Health  under  the 
provisions  of  30  CFR  part  1 1 . 

1990.151(h)(3)  Respirator  program,  (i)  The  employer  shall  Institute  a  respl- 
protecaon  program  In  accordance  with  29  CFR   1910.134(b).  (d). 
(e).  and  (f). 

1990.151(h)(3)(H)  Employees  who  wear  respirators  shall  be  allowed  to  wash 
their  lace  and  respirator  faceplece  to  prevent  potential  skin  Irritation  asso- 
ciated with  respirator  use. 

1990.151(h)(3)(iii)  The  employer  shall  assure  that  the  respirator  Issued  to 
each  employee  Is  properly  fitted  (as  appropriate.  Indicate  the  requirement 
for  a  qualitative  or  quantitative  respirator  fit  testing  program). 

1990.1 51  (i)  Emergency  situations — (1)  Written  plans,  (i)  A  written  plan 
for  emergency  situations  shall  be  developed  for  each  workplace  where 

is  present.  Appropriate  portions  of  the  plan  shall  be 

Implemented  in  the  event  of  an  emergency. 

1990.151(i)(1)(ii)  The  plan  shall  specifically  provide  that  employees  engaged 
in  correcting  emergency  conditions  shall  be  equipped  with  respirators  as  re- 
quired in  paragraph  (h)  of  this  section  and  other  necessary  personal  protective 
equipment  as  required  in  paragraph  (|)  until  the  emergency  Is  abated. 

1990.151(i)(2)  Alerting  employees — (i)  Alarms.  Where  there  is  the  possibility 

of  employee  exposure  to .  due  to  the  occurrence  of  an 

emergency,  a  general  alarm  shall  be  installed  and  maintained  to  promptly 
alert  employees  of  such  occurrences. 

1990.151(i)(2)(ii)  Evacuation.  Employees  not  engaged  in  correcting  the 
emergency  shall  be  restricted  from  the  area  and  shall  not  be  permitted  to 
return  until  the  emergency  is  abated. 

1990.1 51  (j)  Protective  clothing  and  equipment — (1)  Provision  and  use. 

Where  employees  are  exposed  to  eye  or  skin  contact  with 

(insert  criteria  which  trigger  this  requirement  as  appropriate),  the  employer 
shall,  within  (insert  appropriate  time  period)  of  the  effective  date  of  this  sec- 
tion provide  at  no  cost  to  such  employees,  and  assure  that  such  employees 
wear,  appropriate  protective  clothing  or  other  equipment  in  accordance  with 
29  CFR  1910. 132  and  1910. 133  to  protect  the  area  of  the  body  which  may 
come  in  contact  with . 

1990.1 51  (j)(2)  Cleaning  and  replacement,  (i)  The  employer  shall  clean. 
launder,  maintain,  or  replace  protective  clothing  and  equipment  required 
to  maintain  their  effectiveness. 

1 990.1 51  (k)  Housekeeping — (1 )  General  The  employer  shall,  within  appro- 
priate time  period  of  the  effective  date  of  this  section,  implement  a  house- 
keeping program  to  minimize  accumulation  of 

1990.151(k)(2)  Specific  provisions.  The  program  shall  include  (insert  ap- 
propriate elements). 

1990.1 51  (k)(2)(i)  Periodic  scheduling  of  routine  housekeeping. 

1990.151(k)(2)(ii)  Provision  for  periodic  cleaning  of  dust  collection  systems. 

1990.1 51  (k)(2)(iii)  Provision  for  maintaining  clean  surfaces. 

1990.1 51  (k)(2)(iv)  Provision  for  assigning  personnel  to  housekeeping  pro- 
cedures: and  the 

1990.1 51  (k)(2)(v)  Provision  for  informing  employees  about  the  house- 
keeping program. 

1990.151(1)  Waste  disposal — (1)  General  The  employer  shall  assure  that 

no  waste  material  containing is  dispersed  into  the 

workplace,  to  the  extent  practicable. 

1990.151(l)(2)  The  employer  shall  label,  or  otherwise  inform  employees  who 

may  contact  waste  material  containing .  the  contents 

of  such  waste  material. 

1990.1 51  (l)(3)  (Insert  specific  disposal  methods,  as  appropriate.) 
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1 990.1 51  (m)  Hygiene  facilities  and  practices.  Where  employees  are 

exposed  to  airborne  concentrations  of in  excess  of 

the  permissible  exposure  limits  specified  in  paragraph  (c)(1),  or  where 
employees  are  required  to  wear  protective  clothing  or  equipment  pursuant 
to  paragraph  (j)  of  this  section,  or  where  otherwise  found  to  be  appropriate, 
the  following  facilities  shall  be  provided  by  the  employer  for  the  use  of 
those  employees  and  the  employer  shall  assure  that  the  employees  use 
the  facilities  provided. 
[Specify  appropriate  hygiene  facilities  and  practices  such  as): 

1990.151(m)(1)  Change  rooms.  The  employer  shall  provide  clean  change 
rooms  in  accordance  with  29  CFR  1910.141(e). 

1990.151(m)(2)  SnoLuers.  (i)  The  employer  shall  provide  shower  facilities 
in  accordance  with  29  CFR  1910.141(d)(3). 

1990.1 51  (m)(2)(ii)  The  employer  shall  assure  that  employees  exposed  to 
shower  at  the  end  of  the  work  shift. 

1990.151(m)(3)  Lunchrooms,  (if  appropriate  or  other  suitable  requirements 
depending  on  the  circumstances).  Whenever  food  or  beverages  are  consumed 
in  the  workplace,  the  employer  shall  provide  lunchroom  facilities  which  have 
a  temperature  controlled,  positive  pressure,  filtered  air  supply,  and  which 
are  readily  accessible  to  employees  exposed  to . 

1990.151(n)  Medical  surveillance — (1)  General,  (i)  The  employer  shall  in- 
stitute a  program  of  medical  surveillance  for  (specify  the  types  of  employees 
subject  to  the  medical  surveillance  requirement,  for  example,  by  specify- 
ing the  level,  duration,  and  frequency  of  exposure  to 

which  make  medical  surveillance  appropriate  for  individual  employees). 
The  employer  shall  provide  each  such  employee  with  an  opportunity  for 
medical  examinations  and  tests  in  accordance  with  this  paragraph. 

1990.1 51  (n)(1)(ii)  The  employer  shall  assure  that  all  medical  examinations 
and  procedures  are  performed  by  or  under  the  supervision  of  a  licensed 
physician,  and  shall  be  provided  without  cost  to  the  employee. 

1 990. 151  (n)(2)  Initial  examinations.  Within  (insert  appropriate  time  period) 
of  the  effective  date  of  this  section  or  thereafter  at  the  time  of  initial  as- 
signment, the  employer  shall  provide  each  employee  specified  in  paragraph 
(n)(  1 )  of  this  section  an  opportunity  for  a  medical  examination,  including 
at  least  the  following  elements: 

1 990. 1 5 1  (n)(2)(i)  A  work  history  and  a  medical  history  which  shall  include: 
(insert  specific  areas  to  be  covered  pertinent  to  the  health  hazards  posed 

by ). 

1990.151(n)(2)(ii)  A  physical  examination  which  shall  include:  (insert 
specific  tests,  procedures,  etc.,  pertinent  to  the  health  hazards  posed 

by .)  Where  appropriate,  provide  that  the  examining 

physician  shall  conduct  such  additional  examinations  and  tests  as  are 
needed  according  to  his  professional  judgment). 

NOTE:  Where  appropriate,  require  or  permit  different  medical  protocols, 
or  different  frequencies  of  medical  examinations,  for  separate  sub-popu- 
lations of  employees  covered  under  paragraph  (n)(l). 

1990.151(n)(3)  Periodic  examinations,  (i)  The  employer  shall  provide  the 
examinations  specified  below  in  this  subparagraph  at  least  (insert  appro- 
priate time)  for  all  employees  specified  in  paragraph  (n)(l)  of  this  section: 
(insert  appropriate  medical  protocol  for  periodic  examinations). 
1990.1 51  (n)(3)(ii)  If  an  employee  has  not  had  the  examinations  prescribed 
in  paragraph  (n)(3)(i)  of  this  section  within  (insert  appropriate  time  pe- 
riod) prior  to  termination  of  employment,  the  employer  shall  make  such 
examination  available  to  the  employee  upon  such  termination. 
1990.151(n)(4)  Additional  examinations.  If  the  employee  for  any  reason 
develops  signs  or  symptoms  commonly  associated  with  exposure  to 
,  the  employer  shall  provide  appropriate  exami- 
nation and  emergency  medical  treatment. 

1990.1 51  (n)(5)  Information  provided  to  the  physician.  The  employer  shall 
provide  the  following  information  to  the  examining  physician: 

1990.151(n)(5)(i)  A  copy  of  this  standard  and  its  appendices: 
1990.151(n)(5)(ii)  A  description  of  the  affected  employees  duties  as  they 
relate  to  the  employee's  exposure; 

1990.151(n)(5)(iii)  The  employee's  actual  or  representative  exposure  level; 
1990.1 51  (n)(5)(iv)  The  employee's  anticipated  or  estimated  exposure 
level  (for  preplacement  examinations  or  in  cases  of  exposure  due  to 
an  emergency); 


1990.1 51  (n)(5)(v)  A  description  of  any  personal  protective  equipment 
used  or  to  be  used;  and 

1990.1 51  (n)(5)(vi)  The  names  and  addresses  of  physicians  who,  under  the 
sponsorship  of  the  employer,  provided  previous  medical  examinations  of 
the  affected  employee,  if  such  records  are  not  otherwise  available  to  the 
examining  physician. 

1990.1 51  (n)(6)  Physician's  written  opinion,  (i)  The  employer  shall  obtain  a 
written  opinion  from  the  examining  physician  which  shall  include: 
1990.151(n)(6)(i)(A)  The  physician's  certification  that  he  has  received  the 
information  from  the  employer  required  under  the  paragraph  (n)(5)  and 
has  performed  all  medical  examinations  and  tests  which  are  in  his  opinion 
appropriate  under  this  standard; 

1990.151(n)(6)(i)(B)  The  physician's  opinion  as  to  whether  the  employee 
has  any  detected  medical  condition  which  would  place  the  employee  at 
an  increased  risk  of  material  impairment  of  the  employee's  health  from 

exposure  to ; 

1990.1 51  (n)(6)(i)(C)  Any  recommended  limitations  upon  the  employee's 

exposure  to or  upon  the  use  of  protective  clothing 

and  equipment  such  as  respirators;  and 

1 990.1 51  (n)(6)(i)(D)  A  statement  that  the  employee  has  been  informed  by 
the  physician  of  the  results  of  the  medical  examination  and  any  medical 
conditions  which  require  further  examination  or  treatment. 
1990.151(n)(6)(ii)  The  employer  shall  instruct  the  physician  not  to  reveal 
in  the  written  opinion  specific  findings  or  diagnoses  unrelated  to  occu- 
pational exposure  to ; 

1 990.1 51(n)(6)(iii)  The  employer  shall  provide  a  copy  of  the  written  opinion 
to  the  affected  employee. 

1990.1 51  (o)  Employee  Information  and  Training— <1)  Training  Program. 
(i)  Within  (insert  appropriate  time  period)  from  the  effective  date  of  this 
section,  the  employer  shall  institute  a  training  program  for  all  employees 
who  (specify  the  employees  subject  to  the  training  requirement),  and  shall 
assure  their  participation  in  the  training  program. 

1990.151(o)(1)(ii)  The  training  program  shall  be  provided  at  the  time  of 
initial  assignment,  or  upon  institution  of  the  training  program,  and  at 
least  (insert  appropriate  time  period)  thereafter,  and  the  employer  shall 
assure  that  each  employee  is  informed  of  the  following: 

NOTE:  Specify,  as  appropriate,  some  or  all  of  the  following  information, 
or  any  other  appropriate  information.  Where  appropriate,  require  training 
programs  with  different  contents,  or  different  frequencies,  for  separate 
subpopulatlons  of  the  employees  specified  in  paragraph  (o)(l). 

1990.151(o)(1)(ii)(A)  The  information  contained  in  the  Appendices; 

1990.151(o)(1)(ii)(B)  The  quantity,  location,  manner  of  use,  release  or 

storage  of and  the  specific  nature  of  operations 

which  could  result  in  exposure  to .  as  well  as  any 

necessary  protective  steps; 

1990.151(o)(1)(ii)(C)  The  purpose,  proper  use,  and  limitations  of  res- 
pirators; 

1990.151(o)(1)(ii)(D)  The  purpose  and  a  description  of  the  medical  sur- 
veillance program  required  by  paragraph  (n)  of  this  section; 
1990.151(o)(1)(ii)(E)  The  emergency  procedures  developed,  as  required 
by  paragraph  (i)  of  of  this  section; 

1990.151(o)(1)(ii)(F)  The  engineering  and  work  practice  controls,  their 
function  and  the  employee's  relationship  thereto;  and 

1990.151(o)(1)(ii)(G)  A  review  of  this  standard. 

1990.151(o)(2)  Access  to  training  materials,  (i)  The  employer  shall 
make  a  copy  of  this  standard  and  its  appendices  readily  available  to 
all  affected  employees. 

1990.151(o)(2)(ii)  The  employer  shall  provide,  upon  request,  all  materials 
relating  to  the  employee  information  and  training  program  to  the  Assistant 
Secretary  and  the  Director. 

1990.151(p)  Signsand  labels— (1)  General  (i)  The  employer  may  use  labels 
or  signs  required  by  other  statutes,  regulations,  or  ordinances  in  addition 
to,  or  in  combination  with,  signs  and  labels  required  by  this  paragraph. 

1 990.1 51  (p)(1  )(ii)  The  employer  shall  assure  that  no  statement  appears  on 
or  near  any  sign  or  label,  required  by  this  paragraph,  which  contradicts 
or  detracts  from  the  meaning  of  the  required  sign  or  label. 
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1990.1 5i(p)(2)  SlgnM.  (i)  Tin-  employe  ■hall  post  sic,ns  to  i  learh  InchV  ate  all 
morkplai  ea  (Specify  aa  appropriate  the  dcaulpudnofthe  area  to  be  signposted 

such  .i-.  "where  employee*  are  expoaed  to  ."  or  "where 

expoaurea  exceed  the  action  level,"  a    when  exposun    exceed  thi  PEI 
"which  are  regulated  areas")   fhe  si^ns  ihall  bi  ai  thi  following  legend 


(Insert  appropriate  trade  or  common  names) 

CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

I990.i5i(p)(2)(ii)  The  employer  shall  assure  thai  signs  required  by  this 
graph  are  Illuminated  and  cleaned  as  necessary  so  thai  the  legend  Is 
readily  Vlalbli 

1990.1 51  (p)(2)(iii)  Where  alrljome  eoncentraUons  of ex- 


ceed the  permissible  exposure  limits,  the  signs  shall  bear  the  additional  legend: 
■Respirator  Required"  or  "Respirator  May  Be  Required"  as  appropriate 

1990.1 51  (p)(3)  Labels,  (i)  The  employer  shall  assure  that  precautionary 

labels  are  affixed  to  all  containers  of and  of  products 

containing  (specify  if  appropriate  suitable  modilic- 

atlons),  and  thai  the  labels  remain  affixed  when  the or 

products  containing are  sold,  distributed  or  otherwise 

leave  the  employer's  workplace. 

1990.151(p)(3)(ii)  The  employer  shall  assure  that  the  precautionary  labels 
required  by  this  paragraph  are  readily  visible  and  legible.  The  labels  shall 
bear  the  following  legend: 

DANGER 

CONTAINS 


CANCER  HAZARD 

NOTE:  Utilize  the  clause  "POTENTIAL  CANCER  HAZARD"  if  it  is  appropriate  to 
Include  a  signs  and  labels  provision  for  a  Category  II  potential  carcinogen. 

1990.151(q)  Recordkeeping — (1)  Exposure  monitoring,  (i)  The  employer 
shall  establish  and  maintain  an  accurate  record  of  all  monitoring  required 
by  paragraph  (e)  of  this  section. 

1990.151(q)(1)(ii)  This  record  shall  include: 

1990.151(q)(1)(ii)(A)  The  dates,  number,  duration,  and  results  of  each  of 
the  samples  taken,  including  a  description  of  the  sampling  procedure  used 
to  determine  representative  employees  exposure: 

1990.151(q)(1)(ii)(B)  A  description  of  the  sampling  and  analytical  meth- 
ods used; 

1990.151(q)(1)(ii)(C)  Type  of  respiratory  protective  devices  worn,  if  any:  and 

1990.151(q)(1)(ii)(D)  Name,  social  security  number  and  job  classification 
of  the  employees  monitored  and  of  all  other  employees  whose  exposure  the 
measurement  is  intended  to  represent. 

1990.1 51  (q)(1)(iii)  The  employer  shall  maintain  this  record  for  (insert  ap- 
propriate period)  or  for  the  duration  of  employment  plus  (insert  appropriate 
period)  whichever  is  longer. 

1990.151(q)(2)  Medical  surveillance,  (i)  The  employer  shall  establish  and 
maintain  an  accurate  record  of  each  employee  subject  to  medical  surveil- 
lance as  required  by  paragraph  (n)  of  this  section. 

1990.151(q)(2)(ii)  This  record  shall  include: 

1990.151(q)(2)(ii)(A)  A  copy  of  the  physicians'  written  opinions  or  a  written 
explanation  of  the  absence  of  any  such  opinion  or  employee  refusal  to  take 
the  medical  examination: 

1 990.1 51  (q)(2)(ii)(B)  Any  employees  medical  complaints  related  to  exposure 


1990.151(q)(2)(ii)(C)  A  copy  of  the  information  provided  to  the  physician 
as  required  by  paragraphs  (n)(5)(ii)  through  (v)  of  this  section  unless  it  is 
systematically  retained  elsewhere  by  the  employer  for  the  period  of  time 
specified  in  paragraph  (q)(2)(ii):  and 

1 990.1 51(q)(2)(ii)(D)  A  copy  of  the  employee's  work  history. 

1990.151(q)(2)(iii)The  employer  shall  assure  that  this  record  be  maintained 
for  (insert  appropriate  period)  or  for  the  duration  of  employment  plus  (insert 
appropriate  period)  whichever  is  longer. 


1990.151(q)(3)  AtK.il/ii/ii/ilii    (i)   I  In-  eiiiployri  shall  assure    thai  .ill  records 

required  to  be  maintained  by  ihis  m  Ihiii  !»■  made  available  upon  request 
to  the  Assistant  Bet  "  tary  and  the  Direi  toi  fbi  i  -xamtnandTj  and  coeymg. 

I990.i5i(q)(3)(ii)  Employee  exposure  measurement  m  ordi  .m<i  empl 

il  ret  ords  required  by  1 1 1 1 ■ .  set  Hon  -—  1 1 . < 1 1  be  provided  upon  request 
to  employees,  designated  representatives,  and  the  Assistant  Set  retary  in 
accordance  with  29  CFH  1910.20(a)  through  (e)  .m<i  (g)  through  (i). 

1990.1 51  (q)(4)  Transfer  of  records,  (i)  Whenever  the  employe]  i '-.ises  to 

do  business,  the  successor  employer  shall  receive  and  retain  all  records 
required  to  be  maintained  by  this  section. 

1990.1 51  (q)(4)(il)  Whenever  the  employer  ceases  to  do  business STid  there  Is 
no  sin  i  essoi  employer  to  receive  and  retain  the  ret  ords  lor  the  prescribed 
period,  these  records  sh.iii  be  transmitted  to  ti»-  Dlrea  ior 

1990.151(q)(4)(iii)  At  the  expiration  ol  thi  retention  period  for  the  records 
required  to  be  maintained  pursuant  to  this  section,  the  employer  shall 
transmit  these  records  to  the  Director. 

1990.151(q)(4)(iv)  The  employer  shall  also  comply  with  any  additional  re- 
quirements Involving  transfer  of  records  set  forth  In  29  CFR  1910.20(h). 

NOTE:  Include  other  recordkeeping  requirements  If  appropriate. 

1 990.1 51  (r)  Observation  of  monitoring — (1)  Employee  observation.  The 
employer  shall  provide  affected  employees,  or  their  designated  represent- 
atives, an  opportunity  to  observe  any  monitoring  of  employee  exposure  to 
conducted  pursuant  to  paragraph  (e)  of  this  section. 

1990.1 51  (r)(2)  Observation  procedures,  (i)  Whenever  observation  of  the 

monitoring  of  employee  exposure  to  requires  entry 

into  an  area  where  the  use  of  protective  clothing  or  equipment  is  required, 
the  employer  shall  provide  the  observer  with  personal  protective  clothing  or 
equipment  required  to  be  worn  by  employees  working  in  the  area,  assure 
the  use  of  such  clothing  and  equipment,  and  require  the  observer  to  comply 
with  all  other  applicable  safety  and  health  procedures. 

1990.1 51  (r)(2)(ii)  Without  interfering  with  the  monitoring,  observers  shall 
be  entitled  to: 

1990.1 51  (r)(2)(ii)(A)  Receive  an  explanation  of  the  measurement  procedures; 

1990.151(r)(2)(ii)(B)  Observe  all  steps  related  to  the  measurement  of  air- 
borne concentrations  of performed  at  the  place  of 

exposure:  and 

1990.1 51  (r)(2)(ii)(C)  Record  the  results  obtained  and  receive  results  sup- 
plied by  the  laboratory. 

1990.1 51  (s)  Effective  date.  This  section  shall  become  effective  (insert 
effective  date). 

1 990. 1 5 1  (t)  Appendices.  The  information  contained  in  the  appendices  is  not 
intended,  by  itself,  to  create  any  additional  obligations  not  otherwise  imposed 
or  to  detract  from  any  existing  obligation.  (In  normal  circumstances  three 
appendices  will  be  included  in  each  standard,  an  "Appendix  A — Substance 
Safety  Data  Sheet."  an  "Appendix  B — Substance  Technical  Guidelines." 
and  an  "Appendix  C — Medical  Surveillance  Guidelines."  Insert  additional 
appendices  or  delete  any  of  the  suggested  appendices  as  appropriate). 

|45  FR  5282.  Jan.  22.  1980:  45  FR  43405-43406.  June  27.  1980.  as 
amended  at  46  FR  5881.  Jan.  21.  1981] 

§1990.152  Model  emergency  temporary  standard 
pursuant  to  section  6(c)  of  the  Act. 

Occupational  Exposure  to 


Emergency  Temporary  Standard 
(insert  section  number  of  standard.) 

1990.152(a)  Scope  and  Application — (1)  GeneraL  This  section  applies  to 

all  occupational  exposures  to .  or  to  (specify  the  uses 

of  classes  of  uses  of (Chemical  Abstracts  Service  Reg- 
istry Number  00000],  which  are  covered  by  the  standard,  including,  where 
appropriate,  the  type  of  exposure  to  be  regulated  by  the  standard)  except 
as  provided  in  paragraph  (a)(2). 

1990.152(a)(2)  Exemption.  This  section  does  not  apply  to  (insert  those  uses 
or  classes  of  uses  of which  are  exempted  from  com- 
pliance with  the  standard,  including,  where  appropriate. 

1990.152(a)(2)(i)  Workplaces  where  exposure  to  


results  from  solid  or  liquid  mixtures  containing  a  specified  percentage  of 
or  less; 


OSHA  Standards  for  Construction  Industry 
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1 990.1 52(a)(2)(H)  Workplaces  where  another  Federal  agency  is  exercising 
statutory  authority  to  prescribe  or  enforce  standards  or  regulations  af- 
fecting occupational  exposure  to or 

1 990.1 52(a)(2)(iii)  Workplaces  which  are  appropriately  addressed  in  a 
separate  standard. 

1990.152(b)  Definitions. 

means  (definition  of  the  substance,  group  of  sub- 
stances, or  combination  of  substances,  to  be  regulated). 

Action  level  means  an  airborne  concentration  of of 

(insert  appropriate  level  of  exposure). 

NOTE:  Where  appropriate,  consider  an  action  level  as  a  limitation  on 
requirements  for  periodic  monitoring  (para,  (e)(3)).  medical  surveillance 
(para,  (n)),  training  (para.  (o)).  and  other  provisions. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupa- 
tional Safety  and  Health.  U.S.  Department  of  Labor,  or  designee. 

Authorized  person  means  any  person  specifically  authorized  by  the  em- 
ployer whose  duties  require  the  person  to  enter  a  regulated  area  or  any 
person  entering  such  an  area  as  a  designated  representative  of  employees 
exercising  the  opportunity  to  observe  monitoring  procedures  under  para- 
graph (r)  of  this  section. 

Director  means  the  Director.  National  Institute  for  Occupational  Safety  and 
Health.  U.S.  Department  of  Health.  Education  and  Welfare,  or  designee. 

Emergency  means  any  occurrence  such  as.  but  not  limited  to.  equip- 
ment failure,  rupture  of  containers,  or  failure  of  control  equipment 

which  may  result  in  a  release  of which  is  (insert 

appropriate  quantitative  or  qualitative  level  of  release  which  constitutes 
an  emergency). 

OSHA  Area  Office  means  the  Area  Office  of  the  Occupational  Safety  and 
Health  Administration  having  jurisdiction  over  the  geographic  area  where 
the  affected  workplace  is  located. 

1990.152(c)  Permissible  exposure  limits — (1)  Inhalation — (i)  Ttme- 
weighted  average  limit  (TWA).  Within  (insert  appropriate  time)  from 
the  effective  date  of  this  emergency  temporary  standard,  the  employer 
shall  assure  that  no  employee  is  exposed  to  an  airborne  concentration 

of in  excess  of:  (insert  appropriate  exposure  limit 

representing  a  level  that  can  be  complied  with  immediately)  as  an  eight 
(8)-hour-time-weighted  average. 

1 990. 1 52(c)(  1  )(ii)  Ceiling  limit  (If  appropriate.) The  employer  shall  assure  that 

no  employee  is  exposed  to  an  airborne  concentration  of 

in  excess  of:  (insert  appropriate  exposure  limit  representing  a  level  that 
can  be  complied  with  immediately)  as  averaged  over  any:  (insert  appropri- 
ate time  period)  during  the  working  day. 

1 990. 1 52(c)(2)  Dermal  and  eye  exposure.  (As  appropriate.)  (i)  Within  (insert 
appropriate  time  period)  of  the  effective  date  of  this  section,  the  employer 

shall  (If  eye  exposure  to does  not  create  a  risk  of 

cancer,  insert  exposure  level  or  criteria  which  will  prevent  other  adverse 

effects  of  eye  exposure  to .  if  any.  If  eye  exposure 

creates  a  risk  of  cancer,  insert  exposure  level  or  criteria  which  represent 
the  level  of  eye  exposure  to .) 

1 990. 1 52(c)(2)(H)  Within  (insert  appropriate  time  period)  of  the  effective  date 

of  this  section,  the  employer  shall  (If  skin  exposure  to 

does  not  create  a  risk  of  cancer,  insert  exposure  level  or  criteria  which  will 

prevent  other  adverse  health  affects  of  skin  exposure  to 

if  any.  If  skin  exposure  creates  a  risk  of  cancer,  insert  exposure  level  or  crite- 
ria which  represents  the  level  of  skin  exposure  to ). 

1990.152(d)  Notification  of  Use.  Within  (insert  appropriate  time  and 
omit  specific  categories  of  information  if  appropriate)  of  the  effective  date 
of  this  section,  or  within  fifteen  (15)  days  following  the  introduction  of 
into  the  workplace,  every  employer  shall  report  the  follow- 
ing information  to  the  nearest  OSHA  Area  Office  for  each  such  workplace: 

1990.152(d)(1)  The  address  and  location  of  each  workplace  in  which 
is  present: 

1 990. 1 52(d)(2)  A  brief  description  of  each  process  or  operation  which  may 
result  in  employee  exposure  to : 

1990.152(d)(3)  The  number  of  employees  engaged  in  each  process  or 

operation  who  may  be  exposed  to and  an  estimate 

of  the  frequency  and  degree  of  exposure  that  occurs;  and 


1 990. 1 52(d)(4)  A  brief  descripdon  of  the  employer's  safety  and  health  program 
as  it  relates  to  limitation  of  employee  exposure  to : 

1990.152(e)  Exposure  monitoring — (1)  General  (i)  Determinations  of 
airborne  exposure  levels  shall  be  made  from  air  samples  that  are  rep- 
resentative of  each  employee's  exposure  to over  an 

eight  (8)  hour  period.  (Modify  the  time  period  as  appropriate  to  be  practi- 
cal in  the  relevant  industries  yet  reasonably  representative  of  full  shift 
exposures.)  Monitoring  of  exposure  levels  required  under  this  paragraph 
shall  be  made  as  follows:  [insert  method  or  alternative  methods  to  be 
used  to  meet  the  requirements  of  this  paragraph]. 

1990.152(e)(1)(H)  For  the  purposes  of  this  section,  employee  exposure  is  the 
exposure  which  would  occur  if  the  employee  were  not  using  a  respirator. 

1990.152(e)(2)  Initial  monitoring.  Each  employer  who  has  one  or  more 
workplaces  where  (specify  the  types  of  workplaces  subject  to  the  monitoring 
requirement),  shall  within  (insert  appropriate  period)  of  the  effective  date  of 
this  section  (insert  requirements  for  initial  monitoring,  as  appropriate). 

1990.152(e)(3)  Frequency.  (Insert,  if  appropriate,  provisions  prescribing 
the  minimum  frequency  at  which  monitoring  must  be  repeated,  the 
conditions  under  which  such  frequency  must  be  increased,  or  may  be 
reduced,  and  conditions  under  which  such  routine  monitoring  may  be 
discontinued  (for  example  where  the  action  level  is  not  exceeded).  Where 
appropriate,  specify  different  frequency  requirements  for  certain  types 
of  workplaces  where,  for  example,  exposure  levels  are  subject  to  greater 
or  less  variability.) 

1990.152(e)(4)  Additional  monitoring.  (Insert,  if  appropriate,  provisions 
for  monitoring,  in  addition  to  the  requirements  (if  any)  of  paragraph  (e)(3). 
This  may  include  a  production,  process,  control  or  personnel  change  which 

might  result  in  new  or  additional  exposure  to or 

whenever  the  employer  has  any  other  reason  to  suspect  a  change  which 
might  result  in  new  or  additional  exposures  to .) 

1990.152(e)(5)  Employee  notification,  (i)  Within  (insert  appropriate  period) 
after  the  receipt  of  monitoring  results,  the  employer  shall  notify  each  employee 
in  writing  of  the  results  which  represent  that  employee's  exposure. 
1990.152(e)(5)(H)  Whenever  the  results  indicate  that  the  representative 
employee  exposure  exceeds  the  permissible  exposure  limits,  the  employer 
shall  include  in  the  written  notice  a  statement  that  permissible  exposure 
limits  were  exceeded  and  a  description  of  the  corrective  action  being  taken 
to  reduce  exposure  to  or  below  the  permissible  exposure  limits. 

1990.152(e)(6)  Accuracy  of  measurement.  (Insert  requirements  for  ac- 
curacy of  methods  of  measurement  or  detection  used  to  comply  with 
the  paragraph.) 

1990.152(f)  (Reserved) 

1 990.1 52(g)  Methods  of  compliance — (1 )  General,  (i)  Employee  exposures 

to shall  be  controlled  to  or  below  the  permissible 

exposure  limits  by  any  practicable  combination  of  engineering  controls, 
work  practices  and  personal  protective  devices  and  equipment,  during 
the  effective  period  of  this  emergency  temporary  standard. 

NOTE:  Where  engineering  controls  or  work  practices  can  reduce  em- 
ployee exposures  to  it  is  recommended  that  they 

be  Implemented  where  practicable,  even  where  they  do  not  themselves 
reduce  exposures  to.  or  below  the  permissible  exposure  limits.  Work 
practices  which  can  be  implemented  by  the  employer  to  help  reduce  em- 
ployee exposures  to include  limiting  access  to  work 

areas  to  authorized  personnel,  prohibiting  smoking  and  consumption  of 
food  and  beverages  in  work  areas,  and  establishing  good  maintenance 
and  housekeeping  practices,  including  the  prompt  clean-up  of  spills  and 
repair  of  leaks.) 

1990.152(g)(2)  Engineering  and  work  practice  control  plan,  (i)  Within 
(insert  appropriate  time  period)  of  the  effective  date  of  this  emergency 
temporary  standard,  the  employer  shall  develop  a  written  plan  describ- 
ing proposed  means  to  reduce  employee  exposures  to  the  lowest  feasible 
level  by  means  of  engineering  and  work  practice  controls  (which  will  be 
eventually  required  by  a  permanent  standard  for  occupational  exposure  to 
.  as  provided  for  by  §1990. 151(g)  of  this  subpart). 

1990.152(g)(2)(H)  Written  plans  required  by  this  paragraph  shall  be 
submitted,  upon  request,  to  the  Assistant  Secretary  and  the  Director 
and  shall  be  available  at  the  worksite  for  examination  and  copying  by 
the  Assistant  Secretary,  the  Director,  and  any  affected  employee  or 
designated  representative. 
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1990.1 52(h)  Respiratory  protection     (1)  Required  use    the  employe]  ihall 

.issiin'  thai  respirators  are  used  where  required  purauanl  to  ihis  mi  Uon 
i,.  inline-  employee  expoaurea  tn  within  the  permlaalble  expoaure  Umlta 
and  In  emergi  i 

1990.152(h)(2)  Resptrotoi  selection,  0)  Where  rcapti i\  protei  ban  la  re 

quired  under  thla  aectlon,  the  employe!  ahall  selei  i  and  provide  al  i»i  i  nst 
to  the  employee,  the  appropriate  reeplratoi  from  [able  i  below  and  ahall 
aaaure  thai  the  employee  wean  the  respirator  provided. 

TABLE  1.— RESPIRATORY  PROTECTION  FOR 


[The  table  win  contain  a  n-iint;  of  the  appropriate  type 
of  resptratoi  '"i  various  conditions  of  exposure  to 


1990.152(n)(1)(n)  The  employe!  shall  .issur.   Ih.il  .ill  inrdu  .il  >  v.imiIii.iIioiis 

and  procedurea  an  performed  by  or  under  Ihi  ofallceaaed 

i  m  and  ahall  be  provided  without  coal  to  the  i  mpl 
I990.i52(n)(2)  Initial  cxamtnaaons,  within  (inaerl  approprlafa  time  period) 
,,i  (he  'it.  .in.  date  ol  t  in^  aei  ban,  m  thereaftei   h  the  tune  "i  initial  as 
■lgnment,  the  employe]  ahaU  provide  each  employe)  specified  in  paragraph 

(■hi  1 1  hi  ihis  sea  i .in  opportunity  foi  .i  medli  al  examination,  in<  hiding 

,ii  ir.isi  the  following  elements: 

I990.i52(n)(2)(i)  A  work  history  and  .i  niiiiic  .il  history  whli  i>  shall  mi  hide 
(inaei  I  spa  IflV  areas  to  be  euveied  pertmenl  to  the  health  hazards  posed  by 
). 


1 990. 1 52(h)(2)(H)  The  employer  shall  select  respirators  from  those  appi  1  wed 

i.\  the  Nattanal  Institute  far  Occupational  Safety  and  Health  under  the 

provisions  of  30  CFR  pari  1  1 

1 990.1 52(h)(3)  Respirator  program,  (i)  The  employer  shall  Institute  a  respirator 

protection  program  In  accordance  with  29  CFR  1910.134(b).  (d).  (e)  and  (II- 
1 990. 1 52(h)(3)(H)  Employees  who  wear  respirators  shall  be  allowed  to  wash 
their  lace  and  respirator  face  piece  to  prevent  potential  skin  irritation  as- 
soclated  with  respirator  use. 

1990.152(h)(3)(ni)  The  employer  shall  assure  that  the  respirator  issued  to 
each  employee  is  properly  fitted  (as  appropriate,  indicate  the  requirement 
for  a  qualitative  or  quantitative  respirator  fit  testing  program.] 

1990.152(i)  |Reserved| 

1990.152(j)  Protecriue  clothing  and  equipment— (1)  Provision  and  use. 

Where  employees  are  exposed  to  eye  or  skin  contact  with 

(insert  criteria  which  trigger  this  requirement  as  appropriate),  the  employer 
shall  within  (Insert  appropriate  time  period)  of  the  effective  date  of  this  stan- 
dard provide,  at  no  cost  to  the  employees,  and  assure  that  employees  wear, 
appropriate  protective  clothing  or  other  equipment  in  accordance  with  29 
CFR  1910. 132  and  1910.133  to  protect  the  area  of  the  body  which  may  come 
in  contact  with . 

1990.152(j)(2)  Cleaning  and  replacement,  (i)  The  employer  shall  clean, 
launder,  maintain,  or  replace  protective  clothing  and  equipment  required 
by  this  paragraph,  as  needed  to  maintain  their  effectiveness. 
1990.152(k)  Housekeeping — (1)  General.  The  employer  shall,  within  (Insert 
appropriate  time  period)  of  the  effective  date  of  this  section,  implement  a 
housekeeping  program  to  minimize  accumulations  of . 

1 990.1 52(k)(2)  Specific  provisions.  The  program  shall  include  (insert  ap- 
propriate elements): 

1 990.1 52(k)(2)(i)  Periodic  scheduling  of  routine  housekeeping  procedures: 
1990.152(k)(2)(ii)  Provision  for  periodic  cleaning  of  dust  collection  systems: 
1990.152(k)(2)(ni)  Provision  for  maintaining  clean  surfaces: 

1990.152(k)(2)(iv)  Provision  for  assigning  personnel  to  housekeeping 
procedures;  and 

1990.152(k)(2)(v)  Provision  for  informing  employees  about  the  house- 
keeping program. 
1990.152(1)  Waste  disposal — (1)  General.  The  employer  shall  assure  that 

no  waste  material  containing is  dispersed  into  the 

workplace,  to  the  extent  practicable. 

1 990. 1 52(l)(2)  The  employer  shall  label,  or  otherwise  inform  employees  who 

may  contact  waste  material  containing of  the  contents 

of  such  waste  material. 

1990.152(0(3)  (Insert  specific  disposal  methods,  as  appropriate.) 

1 990.1 52(m)  [Reserved] 

1 990.1 52(n)  Medical  surveillance — (1)  General,  (i)  The  employer  shall 
institute  a  program  of  medical  surveillance  for  (specify  the  types  of 
employees  subject  to  the  medical  surveillance  requirement,  for  ex- 
ample, by  specifying  the  level,  duration,  and  frequency  of  exposure  to 

which  make  medical  surveillance  appropriate  for 

individual  employees).  The  employer  shall  provide  each  such  employee 
with  an  opportunity  for  medical  examinations  and  tests  in  accordance 
with  this  paragraph. 


1990.152(n)(2)(n)  A  physical  examination  which  shall   Include:   [Insert 

specific  tests,  procedures,  etc.,  pertmenl  to  the  health  hazards  posed  by 

.  Where  appropriate,  provide  that  the  examining  phy- 

.  i   M  sh.ill  conduct  such  additional  exi nations  and  tests  as  are  needed 

according  In  his  pnilrssinti.il  |udgeim  lit) 

NOTE:  Where  appropriate,  require  or  permit  different  medical  protocols,  or 

different  frequencies  of  medical  examinations,  for  separate  sub-populations 

nl  employees  covered  under  paragraph  (n)(l). 

1990.152(n)(3)  Periodic  examinations.  (If  appropriate  Insert  appropriate 

medical  protocol  and  time.) 

1 990. 1 52(n)(4)  Additional  eAnminaftons.  If  the  employee  for  any  reason  develops 

signs  or  symptoms  commonly  associated  with  exposure  to . 

the  employer  shall  provide  an  appropriate  examination  and  emergency  medi- 
cal treatment. 

1 990.1 52(n)(5)  Information  provided  to  the  physician.  The  employer  shall 
provide  the  following  information  to  the  examining  physician: 

1990.1 5 2(n)(5)(i)  A  copy  of  this  emergency  temporary  standard  and  its 

appendices; 

1990.152(n)(5)(ii)  A  description  of  the  affected  employee's  duties  as  they 

relate  to  the  employee's  exposure: 

1990.152(n)(5)(iii)  The  employee's  actual  or  representative  exposure  level: 

1 990. 1 52(n)(5)(iv)  The  employee's  anticipated  or  estimated  exposure  level  (for 

preplacement  examinations  or  in  cases  of  exposures  due  to  an  emergency): 

1990.152(n)(5)(v)  A  description  of  any  personal  protective  equipment  used 
or  to  be  used;  and 

1990.152(n)(5)(vi)  The  names  and  addresses  of  physicians  who.  under  the 
sponsorship  of  the  employer,  provided  previous  medical  examinations  of 
the  affected  employee,  if  such  records  are  not  otherwise  available  to  the 
examining  physician. 

1990.152(n)(6)  Physician's  written  opinion,  (i)  The  employer  shall  obtain  a 
written  opinion  from  the  examining  physician  which  shall  include: 

1 990.1 52(n)(6)(i)(A)  The  results  of  the  medical  tests  performed; 

1 990.1 52(n)(6)(i)(B)  The  physician's  opinion  as  to  whether  the  employee 
has  any  detected  medical  condition  which  would  place  the  employee  at 
an  increased  risk  of  materia]  impairment  of  the  employee's  health  from 

exposure  to ; 

1 990.1 52(n)(6)(i)(C)  Any  recommended  limitations  upon  the  employee's 

exposure  to  or  upon  the  use  of  protective  clothing 

and  equipment  such  as  respirators;  and 

1 990.1 52(n)(6)(i)(D)  A  statement  that  the  employee  has  been  informed  by 
the  physician  of  the  results  of  the  medical  examination  and  any  medical 
conditions  which  require  further  examination  or  treatment. 

1 990. 1 52(n)(6)(ii)  The  employer  shall  instruct  the  physician  not  to  reveal  in 
the  written  opinion  specific  findings  or  diagnoses  unrelated  to  occupational 

exposure  to : 

1 990. 1 52(n)(6)(iii)  The  employer  shall  provide  a  copy  of  the  written  opinion 
to  the  affected  employee. 

1990.152(0)  Employee  information  and  training — (1)  Training  program. 
(i)  Within  (insert  appropriate  time  period)  from  the  effective  date  of  this 
standard,  the  employer  shall  institute  a  training  program  for  all  employees 
who  (specify  the  employees  subject  to  the  training  requirement),  and  shall 
assure  their  participation  in  the  training  program. 

1990.152(o)(1)(ii)The  employer  shall  assure  that  each  employee  is  informed 
of  the  following: 
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1990.152(o)(1)(ii)(A)  The  information  contained  In  the  Appendices; 

1990.152(o)(1)(ii)(B)  The  quantity,  location,  manner  of  use,  release,  or 

storage  of and  the  specific  nature  of  operations 

which  could  result  in  exposure  to .  as  well  as  any 

necessary  protective  steps: 

1 990.1 52(o)(1)(ii)(C)  The  purpose,  proper  use.  and  limitations  of 
respirators; 

1990.152(o)(1)(ii)(D)  The  purpose  and  description  of  the  medical  surveil- 
lance program  required  by  paragraph  (n)  of  this  section:  and 

1990.152(o)(1)(ii)(E)  A  review  of  this  standard. 

1 990. 1 52(o)(2)  Access  to  training  materials,  (i)  The  employer  shall  make 
a  copy  of  this  standard  and  its  appendices  readily  available  to  all  af- 
fected employees. 

1 990. 1 52(o)(2)(ii)  The  employer  shall  provide,  upon  request,  all  materials 
relating  to  the  employee  information  and  training  program  to  the  Assistant 
Secretary  and  the  Director. 

1 990.1 52(p)  Signs  and  labels,  (include  a  signs  or  a  signs  and  labels 
provision  if  it  is  appropriate  for  the  duration  of  the  ETS) — ( 1 )  General,  (i) 
The  employer  may  use  labels  or  signs  required  by  other  statutes,  regu- 
lations, or  ordinances  in  addition  to,  or  in  combination  with,  signs  and 
labels  required  by  this  paragraph. 

1 990. 1 52(p)(1  )(ii)  The  employer  shall  assure  that  no  statement  appears  on 
or  near  any  sign  or  label,  required  by  this  paragraph,  which  contradicts 
or  detracts  from  the  meaning  of  the  required  sign  or  label. 

1990.152(p)(2)  Signs,  (i)  The  employer  shall  post  signs  to  clearly  indicate 
all  workplaces  (specify  as  appropriate  the  description  of  the  area  to  be  sign- 
posted such  as  "where  employees  are  exposed  to ." 

or  "where  exposures  exceed  the  PEL."  or  "which  are  regulated  areas"). 
The  signs  shall  bear  the  following  legend: 

DANGER 


(insert  appropriate  trade  or  common  names) 

CANCER  HAZARD 

AUTHORIZED  PERSONNEL  ONLY 

1990.152(p)(2)(ii)  The  employer  shall  assure  that  signs  required  by  this 
paragraph  are  illuminated  and  cleaned  as  necessary  so  that  the  legend 
is  readily  visible. 

1 990.1 52(p)(2)(iii)  Where  airborne  concentrations  of 

exceed  the  permissible  exposure  limits,  the  signs  shall  bear  the  addi- 
tional legend:  ("Respirator  Required"  or  "Respirator  may  be  Required" 
as  appropriate). 

1990.152(p)(3)  Labels,  (i)  The  employer  shall  assure  that  precautionary 

labels  are  affixed  to  all  containers  of and  of  products 

containing (specify  if  appropriate  suitable  modific- 
ations), and  that  the  labels  remain  affixed  when 


or  products  containing . 


are  sold,  distributed  or  oth- 


erwise leave  the  employers  workplace. 

1 990. 1 52(p)(3)(ii)  The  employer  shall  assure  that  the  precautionary  labels 
required  by  this  paragraph  are  readily  visible  and  legible.  The  labels  shall 
bear  the  following  legend: 

DANGER 
CONTAINS 


CANCER  HAZARD 

1990.152(q)  Recordkeeping— (1)  Exposure  monitoring,  (i)  The  employer 
shall  establish  and  maintain  an  accurate  record  of  all  monitoring  required 
by  paragraph  (e)  of  this  section. 

1990.152(q)(1)(ii)  This  record  shall  include: 

1990.152(q)(1)(ii)(A)  The  dates,  number,  duration,  and  results  of  each  of 
the  samples  taken,  including  a  description  of  the  sampling  procedures 
used  to  determine  representative  employee  exposure; 
1990.152(q)(1)(ii)(B)  A  description  of  the  sampling  and  analytical 
methods  used; 


1990.152(q)(1)(ii)(C)  Type  of  respiratory  protective  devices  worn,  if 
any;  and 

1990.1 52(q)(1)(ii)(D)  Name,  social  security  number,  and  job  classification 
of  the  employee  monitored  and  of  all  other  employees  whose  exposure  the 
measurement  is  intended  to  represent. 

1 990.1 52(q)(1  )(iii)  The  employer  shall  maintain  this  record  for  the  effective 
period  of  this  emergency  temporary  standard,  and  for  any  additional 
period  required  by  the  permanent  standard. 

1990.1 52(q)(2)  Medical  surveillance,  (i)  The  employer  shall  establish  and 
maintain  an  accurate  record  for  each  employee  subject  to  medical  sur- 
veillance as  required  by  paragraph  (n)  of  this  section. 

1990.152(q)(2)(ii)  This  record  shall  include: 

1990.152(q)(2)(ii)(A)  A  copy  of  the  physicians'  written  opinions  or  a  writ- 
ten explanation  of  the  absence  of  any  such  opinion  or  employee  refusal 
to  take  the  medical  examination; 
1 990. 1 52(q)(2)(ii)(B)  Any  employee  medical  complaints  related  to  exposure 


1 990.1 52(q)(2)(ii)(C)  A  copy  of  the  information  provided  to  the  physi- 
cian as  required  by  paragraphs  (n)(5)(ii) — (iv)  of  this  section  unless  it  is 
systematically  retained  elsewhere  by  the  employer  for  the  period  of  time 
specified  in  paragraph  (q)(2)(iii):  and 

1 990.1 52(q)(2)(ii)(D)  A  copy  of  the  employee's  work  history.  (1)  The  em- 
ployer shall  assure  that  employee  exposure  measurement  records,  as 
required  by  this  section,  be  made  available  upon  request  to  the  Assistant 
Secretary  and  the  Director  for  examination  and  copying. 

1990.152(q)(2)(iii)  The  employer  shall  assure  that  this  record  be  main- 
tained for  the  effective  period  of  this  emergency  temporary  standard,  and 
for  any  additional  period  required  by  the  permanent  standard. 

1990.152(q)(3)  Availability,  (i)  The  employer  shall  assure  that  all  records 
required  to  be  maintained  by  this  section  be  made  available  upon  request, 
to  the  Assistant  Secretary  and  the  Director  for  examination  and  copying. 

1 990.1 52(q)(3)(ii)  Employee  exposure  measurement  records  and  employee 
medical  records  required  by  this  section  shall  be  provided  upon  request 
to  employees,  designated  representatives,  and  the  Assistant  Secretary  in 
accordance  with  29  CFR  1910.20  (a)  through  (e)  and  (g)  through  (i). 

1 990.1 52(r)  Observation  of  monitoring.  (1)  Employee  observation.  The 
employer  shall  provide  affected  employees,  or  their  designated  represent- 
atives, an  opportunity  to  observe  any  monitoring  of  employee  exposure  to 
conducted  pursuant  to  paragraph  (e)  of  this  section. 

1990.152(r)(2)  Obseruarton  procedures,  (i)  Whenever  observation  of  the 

monitoring  of  employee  exposure  to requires  entry 

into  an  area  where  the  use  of  protective  clothing  or  equipment  is  required, 
the  employer  shall  provide  the  observer  with  personal  protective  clothing 
or  equipment  required  to  be  worn  by  employees  working  in  the  area,  as- 
sure the  use  of  such  clothing  and  equipment,  and  require  the  observer  to 
comply  with  all  other  applicable  safety  and  health  procedures. 

1990.1 52(r)(2)(ii)  Without  interfering  with  the  monitoring,  observers  shall 

be  entitled  to: 

1 990.1 52(r)(2)(ii)(A)  Receive  an  explanation  of  measurement  procedures; 

1990.152(r)(2)(ii)(B)  Observe  all  steps  related  to  the  measurement  of 

airborne  concentrations  of performed  at  the  place 

of  exposure;  and 

1 990.1 52(r)(2)(ii)(C)  Record  the  results  obtained  and  receive  results  sup- 
plied by  the  laboratory. 

1990.152(s)  Effective  date.  This  section  shall  become  effective  (insert 
effective  date). 

1990.152(t)  Appendices.  The  information  contained  in  the  appis  not  in- 
tended, itself,  to  create  any  additional  obligations  not  otherwise  imposed 
or  to  detract  from  any  existing  obligation.  (In  normal  circumstances  three 
appendices  will  be  included  in  each  standard,  an  "Appendix  A — Substance 
Safety  Data  Sheet."  an  "Appendix  B — Substance  Technical  Guidelines." 
and  an  "Appendix  C — Medical  Surveillance  Guidelines."  Insert  additional 
appendices  or  delete  any  of  the  suggested  appendices  as  appropriate.) 

[45  FR  5282.  Jan.  22,  1980;  45  FR  43406-43407.  June  27.  1980.  as 
amended  at  46  FR  5882,  Jan.  21,  1981] 
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The  Williams-Steiger  Occupational  Safety  and  Health  Act  of  1970 

To  assure  safe  and  healthful  working  conditions  for  working  men  and  women;  by  authoriz- 
ing enforcement  of  the  standards  developed  under  the  Act;  by  assisting  and  encouraging 
the  States  in  their  efforts  to  assure  safe  and  healthful  working  conditions;  by  providing  for 
research,  information,  education,  and  training  in  the  field  of  occupational  safety  and  health; 
and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  this  Act  may  be  cited  as  the  "Occupational  Safety  and  Health  Act 
of  1970." 

[The  following  is  commonly  referred  to  as  the  "General  Duty  Clause" — CCH.] 
Sec.  5.  (a)  Each  employer — 

(1)  shall  furnish  to  each  of  his  employees  employment  and  a  place  of  employment  which  are 
free  from  recognized  hazards  that  are  causing  or  are  likely  to  cause  death  or  serious  physical 
harm  to  his  employees; 

(2)  shall  comply  with  occupational  safety  and  health  standards  promulgated  under  this  Act. 

[The  following  is  not  part  of  the  "General  Duty  Clause"  but  is  provided  for  convenience — CCH.] 
(b)  Each  employee  shall  comply  with  occupational  safety  and  health  standards  and  all  rules, 
regulations,  and  orders  issued  pursuant  to  this  Act  which  are  applicable  to  his  own  actions 
and  conduct. 


NOTES 
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Authority:  Sec.  8.  11.  Occupational  Safety  and  Health  Act  of 
1970  (29  U.S.C.  657.  660):  Secretary  of  Labor's  Order  No.  12- 
71  (36  FR  8754).  SOURCE:  38  FR  2681,  Jan.  29.  1973  unless 
otherwise  noted. 


Part  1977  —  Discrimination  Against  Employees 
Exercising  Rights  Under  The  Williams-Steiger 
Occupational  Safety  And  Health  Act  of  1 970 

GENERAL 

1977.1  Introductory  statement. 

1977.2  Purpose  of  this  part. 

1977.3  General  requirements  of  section  1 1(c)  of  the  Act. 

1977.4  Persons  prohibited  from  discriminating. 

1977.5  Persons  protected  by  section  11(c). 

1977.6  Unprotected  activities  distinguished. 

SPECIFIC  PROTECTIONS 

1977.9  Complaints  under  or  related  to  the  Act. 

1977. 10  Proceedings  under  or  related  to  the  Act. 

1977.11  Testimony. 

1977. 12  Exercise  of  any  right  afforded  by  the  Act. 

PROCEDURES 

1 977. 1 5  Filing  of  complaint  for  discrimination. 

1977. 16  Notification  of  Secretary  of  Labor's  determination. 

1977.17  Withdrawal  of  complaint. 

1977.18  Arbitration  or  other  agency  proceedings. 

SOME  SPECIFIC  SUBJECTS 

1977.22  Employee  refusal  to  comply  with  safety  rules. 

1977.23  State  plans. 

Part  1977.1  —  Introductory  Statement. 

1977.1(a)  The  Occupational  Safety  and  Health  Act  of  1970  (29  U.S.C.  651,  et 
seq.).  hereinafter  referred  to  as  the  Act.  is  a  Federal  statute  of  general  appli- 
cation designed  to  regulate  employment  conditions  relating  to  occupational 
safety  and  health  and  to  achieve  safer  and  healthier  workplaces  throughout 
the  Nation.  By  terms  of  the  Act.  every  person  engaged  in  a  business  affecting 
commerce  who  has  employees  is  required  to  furnish  each  of  his  employees 
employment  and  a  place  of  employment  free  from  recognized  hazards  that 
are  causing  or  likely  to  cause  death  or  serious  physical  harm,  and,  further, 
to  comply  with  occupational  safety  and  health  standards  promulgated  under 
the  Act.  See  Part  1975  of  this  chapter  concerning  coverage  of  the  Act. 

1977.1(b)  The  Act  provides,  among  other  things,  for  the  adoption  of  occu- 
pational safety  and  health  standards,  research  and  development  activities, 
inspections,  and  investigations  of  workplaces,  and  recordkeeping  require- 
ments. Enforcement  procedures  initiated  by  the  Department  of  Labor,  review 
proceedings  before  an  independent  quasi-judicial  agency  (the  Occupational 
Safety  and  Health  Review  Commission),  and  express  judicial  review  are  pro- 
vided by  the  Act.  In  addition.  States  which  desire  to  assume  responsibility 
for  development  and  enforcement  of  standards  which  are  at  least  as  effective 
as  the  Federal  standards  published  in  this  chapter  may  submit  plans  for 
such  development  and  enforcement  of  the  Secretary  of  Labor. 

1977.1(c)  Employees  and  representatives  of  employees  are  afforded  a  wide 
range  of  substantive  and  procedural  rights  under  the  Act.  moreover,  effec- 
tive implementation  of  the  Act  and  achievement  of  its  goals  depend  in  large 
part  upon  the  active  but  orderly  participation  of  employees,  individually  and 
through  their  representatives,  at  every  level  of  safety  and  health  activity. 

1977.1(d)  This  part  deals  essentially  with  the  rights  of  employees  afforded 
under  section  1 1(c)  of  the  Act.  Section  1 1(c)  of  the  Act  prohibits  reprisals, 
in  any  form,  against  employees  who  exercise  rights  under  the  Act. 


Part  1977.2  —  Purpose  of  This  Part. 

The  purpose  of  this  part  is  to  make  available  in  one  place  interpretations  of 
the  various  provisions  of  section  1 1  (c)  of  the  Act  which  will  guide  the  Secre- 
tary of  Labor  in  the  performance  of  his  duties  thereunder  unless  and  until 
otherwise  directed  by  authoritative  decisions  of  the  courts,  or  concluding, 
upon  re-examination  of  an  interpretation,  that  it  is  incorrect. 

Part  1977.3  —  General  Requirements  of  Section  1 1(c)  of  the  Act 

Section  1 1  (c)  provides  in  general  that  no  person  shall  discharge  or  in  any 
manner  discriminate  against  any  employee  because  the  employee  has:  (a) 
Filed  any  complaint  under  or  related  to  the  Act:  (b)  Instituted  or  caused  to 
be  instituted  any  proceeding  under  or  related  to  the  Act:  (c)  Testified  or  is 
about  to  testify  in  any  proceeding  under  the  Act  or  related  to  the  Act;  or  (d) 
Exercised  on  his  own  behalf  or  on  behalf  of  others  any  right  afforded  by  the 
Act.  Any  employee  who  believes  that  he  has  been  discriminated  against  in 
violation  of  section  1 1  (c)  of  the  Act  may.  within  30  days  after  such  viola- 
tion occurs,  lodge  a  complaint  with  the  Secretary  of  Labor  alleging  such 
violation.  The  Secretary  shall  then  cause  appropriate  investigation  to  be 
made.  If.  as  a  result  of  such  investigation,  the  Secretary  determines  that  the 
provisions  of  section  1 1  (c)  have  been  violated  civil  action  may  be  instituted 
in  any  appropriate  United  States  district  court,  to  restrain  violations  of 
section  1 1(c)(1)  and  to  obtain  other  appropriate  relief,  including  rehiring  or 
reinstatement  of  the  employee  to  his  former  position  with  back  pay.  Section 
1 1(c)  further  provides  for  notification  of  complainants  by  the  Secretary  of 
determinations  made  pursuant  to  their  complaints. 

Part  1977.4  —  Persons  Prohibited  from  Discriminating. 

Section  1 1(c)  specifically  states  that  "no  person  shall  discharge  or  in  any 
manner  discriminate  against  any  employee"  because  the  employee  has 
exercised  rights  under  the  Act.  Section  3(4)  of  the  Act  defines  "person"  as 
"one  or  more  individuals,  partnerships,  associations,  corporations,  business 
trusts,  legal  representatives,  or  any  group  of  persons."  Consequently,  the 
prohibitions  of  section  1 1(c)  are  not  limited  to  actions  taken  by  employers 
against  their  own  employees.  A  person  may  be  chargeable  with  discrimi- 
natory action  against  an  employee  of  another  person.  Section  11(c)  would 
extend  to  such  entities  as  organizations  representing  employees  for  collec- 
tive bargaining  purposes,  employment  agencies,  or  any  other  person  in  a 
position  to  discriminate  against  an  employee.  See.  Meek  v.  United  States, 
136  F.  2d  679  (6th  Cir..  1943);  Bouie  v.  Judson  C.  Burns,  137  F  2d  37  (3rd 
Cir..  1943). 

Part  1977.5  —  Persons  Protected  by  Section  11(c). 

1977.5(a)  All  employees  are  afforded  the  full  protection  of  section  1 1(c).  For 
purposes  of  the  Act.  an  employee  is  defined  as  "an  employee  of  an  employer 
who  is  employed  in  a  business  of  his  employer  which  affects  commerce." 
The  Act  does  not  define  the  term  "employ."  However,  the  broad  remedial 
nature  of  this  legislation  demonstrates  a  clear  congressional  intent  that  the 
existence  of  an  employment  relationship,  for  purposes  of  section  1 1(c),  is  to 
be  based  upon  economic  realities  rather  than  upon  common  law  doctrines 
and  concepts.  See,  U.S.  v.  Silk,  331  U.S.  704  (1947);  Rutherford  Food  Cor- 
poration v.  McComb,  331  U.S.  722  (1947). 

1977.5(b)  For  purposes  of  section  1 1(c).  even  an  applicant  for  employment 
could  be  considered  an  employee.  See,  NLRB  v  Lamar  Creamery,  246  F. 
2d  8  (5th  Cir.,  1957).  Further,  because  section  11(c)  speaks  in  terms  of 
any  employee,  it  is  also  clear  that  the  employee  need  not  be  an  employee 
of  the  discriminator.  The  principal  consideration  would  be  whether  the 
person  alleging  discrimination  was  an  "employee"  at  the  time  of  engaging 
in  protected  activity. 

1977.5(c)  In  view  of  the  definitions  of  "employee"  contained  in  the  Act, 
employees  of  a  State  or  political  subdivision  thereof  would  not  ordinarily 
be  within  the  contemplated  coverage  of  section  1 1(c). 

Part  1977.6  —  Unprotected  Activities  Distinguished. 

1977.6(a)  Actions  taken  by  an  employer,  or  others,  which  adversely  affect 
an  employee  may  be  predicated  upon  nondiscriminatory  grounds,  the  pro- 
scriptions of  section  1 1  (c)  apply  when  the  adverse  action  occurs  because  the 
employee  has  engaged  in  protected  activities.  An  employee's  engagement  in 
activities  protected  by  the  Act  does  not  automatically  render  him  immune 
from  discharge  or  discipline  for  legitimate  reasons,  or  from  adverse  action 
dictated  by  non-prohibited  considerations.  See,  NLRB  v  Dixie  Motor  Coach 
Corp.,  128  F.  2d  201  (5th  Cir.,  1942). 
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Part  1977.9  —  Complaints  Under  or  Related  to  the  Act. 

1977.9(a)  Dlacharge  of,  or  discrimination  against,  an  employee  because 

the  employee  has  t i it-< i  ".mv  complain!  ...  under  or  related  to  this  Ai  i  ..."  is 

prohibited  by  sec  linn  1  1(e).  An  example  of  a  complaint  made  "under"  the 
Act  would  be  ail  employee  request  lor  Inspection  pursuant  to  section  8(0- 
However,  this  would  not  be  the  only  type  of  complaint  protected  by  sec  linn 
11(c).  The  range  of  complaints  "related  to"  the  Act  Is  commensurate  with 
the  broad  remedial  purposes  of  this  legislation  and  the  sweeping  scope  of 
Its  application,  which  entails  the  full  extent  of  the  commerce  power.  (See 
Cong.  Rec.  vol.  1 16  p.  P.  42206  Dec.  17.  1970). 

1 977.9(b)  Complaints  registered  with  other  federal  agencies  which  have  the 
authority  to  regulate  or  investigate  occupational  safety  and  health  conditions 
are  complaints  "related  to"  this  Act.  Likewise,  complaints  made  to  State  or 
local  agencies  regarding  occupational  safety  and  health  conditions  would 
be  "related  to"  the  Act.  Such  complaints,  however,  must  relate  to  conditions 
at  the  workplace,  as  distinguished  from  complaints  touching  only  upon 
general  public  safety  and  health. 

1977.9(c)  Further,  the  salutary  principles  of  the  Act  would  be  seriously 
undermined  if  employees  were  discouraged  from  lodging  complaints  about 
occupational  safety  and  health  matters  with  their  employers.  (Section  2(1). 
(2).  and  (3).)  Such  complaints  to  employers,  if  made  in  good  faith,  therefore 
would  be  related  to  the  Act.  and  an  employee  would  be  protected  against 
discharge  or  discrimination  caused  by  a  complaint  to  the  employer. 

Part  1977.10  —  Proceedings  Under  or  Related  to  the  Act. 

1977.10(a)  Discharge  of.  or  discrimination  against,  any  employee  because 
the  employee  has  "instituted  or  caused  to  be  instituted  any  proceeding 
under  or  related  to  this  Act"  is  also  prohibited  by  section  1 1  (c) .  Examples  of 
proceedings  which  could  arise  specifically  under  the  Act  would  be  inspec- 
tions of  worksites  under  secUon  8  of  the  Act.  employee  contest  of  abatement 
date  under  section  10(c)  of  the  Act,  employee  initiation  of  proceedings  for 
promulgation  of  an  occupational  safety  and  health  standard  under  sec- 
tion 6(b)  of  the  Act  and  part  1911  of  this  chapter,  employee  applicaUon  for 
modification  of  revocation  of  a  variance  under  section  6(d)  of  the  Act  and 
part  1905  of  this  chapter,  employee  judicial  challenge  to  a  standard  under 
section  6(f)  of  the  Act  and  employee  appeal  of  an  Occupational  Safety  and 
Health  review  commission  order  under  section  11(a)  of  the  Act.  In  deter- 
mining whether  a  "proceeding"  is  "related  to"  the  Act.  the  considerations 
discussed  in  1977.9  would  also  be  applicable. 

1977.10(b)  An  employee  need  not  himself  directly  institute  the  proceed- 
ings. It  is  sufficient  if  he  sets  into  motion  activities  of  others  which  result 
in  proceedings  under  or  related  to  the  Act. 

Part  1977.11  — Testimony. 

Discharge  of,  or  discrimination  against,  any  employee  because  the  employee 
has  testified  or  is  about  to  testify"  in  proceedings  under  or  related  to  the  Act 
is  also  prohibited  by  section  1 1(c).  This  protection  would  of  course  not  be 
limited  to  testimony  in  proceedings  instituted  or  caused  to  be  instituted  by 
the  employee,  but  would  extend  to  any  statements  given  in  the  course  of  ju- 
dicial, quasi-judicial,  and  administrative  proceedings,  including  inspections, 
investigations,  and  administrauve  rule  making  or  adjudicative  functions. 
If  the  employee  is  giving  or  is  about  to  give  testimony  in  any  proceeding 
under  or  related  to  the  Act,  he  would  be  protected  against  discrimination 
resulting  from  such  testimony. 

Part  1977.12  —  Exercise  of  any  Right  Afforded  by  the  Act. 

1977.12(a)  In  addiUon  to  protecting  employees  who  file  complaints,  institute 
proceedings,  or  testify  in  proceedings  under  or  related  to  the  Act.  section 
11(c)  also  protects  employees  from  discrimination  occurring  because  of 
the  exercise  "of  any  right  afforded  by  this  Act."  Certain  rights  are  explicitly 
provided  in  the  Act;  for  example,  there  is  a  right  to  participate  as  a  party 
in  enforcement  proceedings  (sec.  10).  Certain  other  rights  exist  by  neces- 
sary implication.  For  example,  employees  may  request  information  from 


the  < ''  i  upatlonal  Safety  and  Health  administration:  sue  h  requests  would 
i  onstltute  the  exen  lae  ..i  ■  right  afforded  bv  the  Ai  i  Likewise,  employees 

Interviewed  by  .Igenls  nl   thl  the  I  curse  c|   Inspie  linns  ni    In 

vestlgationa  could  not  subsequently  be  discriminated  against  because  of 
tin  ii  i  ooperahon. 

1977.12(b)  1977.12(b)(1)  On  the  other  band,  review  nl  I  lie  Ac  I  .mil  exainliia 

tic. 1 1  oi  the  legislative  history  dJscloaes  that,  as  a  general  matter,  then  Is  no 

right  at  lorded  by  the  Act  which  won  Id  entitle  employees  In  walk  oil  the  Job  be- 

c  ■ause  oi  potential  unsaie  c  n lulu  inns  ai  the  workpiai  i  Hazardous  conditions 
which  maybe  violative  d  the  Act  will  ordinarily  be  oomctedby  i  in- employer. 
once  brought  to  his  attention  II  corrections  are  not  accomplished,  or  if  there 
is  dispute  about  the  existent  e  of  a  hazard,  the  employee  will  normally  have 
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therefore,  an  employer  would  not  ordinarily  be  In  violation  of  section  1  1(c) 
by  taking  action  to  discipline  an  employee  for  refusing  to  perform  norma) 
Job  activities  because  of  alleged  safety  or  health  hazards. 

1 977.1 2(b)(2)  However,  occasions  might  arise  when  an  employee  Is  confronted 
with  a  choice  between  not  performing  assigned  tasks  or  subjecting  himself  to 
serious  injury  or  death  arising  from  a  hazardous  condition  at  the  workplace. 
If  the  employee,  with  no  reasonable  alternative,  refuses  In  good  faith  to  expose 
himself  to  the  dangerous  condition,  he  would  be  protected  against  subse- 
quent discrimination.  The  condition  causing  the  employee's  apprehension 
of  death  or  injury  must  be  of  such  a  nature  that  a  reasonable  person,  under 
the  circumstances  then  confronting  the  employee,  would  conclude  that  there 
is  a  real  danger  of  death  or  serious  injury  and  that  there  is  insufficient  time, 
due  to  the  urgency  of  the  situation,  to  eliminate  the  danger  through  resort  to 
regular  statutory  enforcement  channels.  In  addition,  in  such  circumstances, 
the  employee,  where  possible,  must  also  have  sought  from  his  employer,  and 
been  unable  to  obtain,  a  correction  of  the  dangerous  condition. 

[38  FR  2681.  Jan.  29,  1973  as  amended  at  38  FR  4577.  Feb.  16.  1973] 

Part  1977.15  —  Filing  of  Complaint  for  Discrimination. 

1977.15(a)  Who  may  file.  A  complaint  of  section  1 1(c)  discrimination  may 
be  filed  by  the  employee  himself,  or  by  a  representative  authorized  to  do 
so  on  his  behalf. 
1977.15(b)  Nature  of  filing.  No  particular  form  of  complaint  is  required. 

1977.15(c)  Place  of  filing.  Complaint  should  be  filed  with  the  Area  Director 
(Occupational  Safety  and  Health  Administration)  responsible  for  enforce- 
ment activities  in  the  geographical  area  where  the  employee  resides  or 
was  employed. 

1977.15(d)  Time  for  filing. 

1977.15(d)(1)  Section  1 1(c)(2)  provides  that  an  employee  who  believes  that 
he  has  been  discriminated  against  in  violation  of  section  11(c)(1)  "may. 
within  30  days  after  such  violation  occurs."  file  a  complaint  with  the  Sec- 
retary of  Labor. 

1977.15(d)(2)  A  major  purpose  of  the  30-day  period  in  this  provision  is  to 
allow  the  Secretary  to  decline  to  entertain  complaints  which  have  become 
stale.  Accordingly,  complaints  not  filed  within  30  days  of  an  alleged  viola- 
tion will  ordinarily  be  presumed  to  be  untimely. 

1977.15(d)(3)  However,  there  may  be  circumstances  which  would  justify 
tolling  of  the  30-day  period  on  recognized  equitable  principles  or  because  of 
strongly  extenuating  circumstances,  e.g..  where  the  employer  has  concealed, 
or  misled  the  employee  regarding  the  grounds  for  discharge  or  other  adverse 
action;  or  where  the  discrimination  is  in  the  nature  of  a  continuing  violation. 
The  pendency  of  grievance-arbitration  proceedings  or  filing  with  another 
agency,  among  others,  are  circumstances  which  do  not  justify  tolling  the 
30-day  period.  In  the  absence  of  circumstances  justifying  a  tolling  of  the 
30-day  period,  untimely  complaints  will  not  be  processed. 
(38  FR  2681.  Jan.  29.  1973.  as  amended  at  50  FR  32846.  Aug.  15.  1985] 

Part  1977.16  —  Notification  of  Secretary  of  Labor's 
Determination. 

Section  1 1  (c)(3)  provides  that  the  Secretary  is  to  notify  a  complainant  within 
90  days  of  the  complaint  of  his  determination  whether  prohibited  discrimina- 
tion has  occurred.  This  90-day  provision  is  considered  directory  in  nature. 
While  every  effort  will  be  made  to  notify  complainants  of  the  Secretary's 
determination  within  90  days,  there  may  be  instances  when  it  is  not  pos- 
sible to  meet  the  directory  period  set  forth  in  section  1 1(c)(3). 
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Part  1977.  17  —  Withdrawal  of  Complaint. 

Enforcement  of  the  provisions  of  section  1 1  (c)  is  not  only  a  matter  of 
protecting  rights  of  individual  employees,  but  also  of  public  interest. 
Attempts  by  an  employee  to  withdraw  a  previously  filed  complaint  will 
not  necessarily  result  in  termination  of  the  Secretary's  investigation. 
The  Secretary's  jurisdiction  cannot  be  foreclosed  as  a  matter  of  law  by 
unilateral  action  of  the  employee.  However,  a  voluntary  and  uncoerced 
request  from  a  complainant  to  withdraw  his  complaint  will  be  given  care- 
ful consideration  and  substantial  weight  as  a  matter  of  policy  and  sound 
enforcement  procedure. 

Part  1977.18  —  Arbitration  or  Other  Agency  Proceedings 

1977.18(a)  General. 

1977.18(a)(1)  An  employee  who  files  a  complaint  under  section  11(c)  of 
the  Act  may  also  pursue  remedies  under  grievance  arbitration  proceed- 
ings in  collective  bargaining  agreements.  In  addition,  the  complainant 
may  concurrently  resort  to  other  agencies  for  relief,  such  as  the  National 
Labor  Relations  Board.  The  Secretary's  jurisdiction  to  entertain  section 
11(c)  complaints,  to  investigate,  and  to  determine  whether  discrimina- 
tion has  occurred,  is  independent  of  the  jurisdiction  of  other  agencies  or 
bodies.  The  secretary  may  file  action  in  U.S.  district  court  regardless  of 
the  pendency  of  other  proceedings. 

1977.18(a)(2)  However,  the  Secretary  also  recognizes  the  national  policy 
favoring  voluntary  resolution  of  disputes  under  procedures  in  collective 
bargaining  agreements.  See,  e.g..  Boy's  Markets,  Inc.  v  retail  Clerks.  398 
U.S.  235  (1970);  Republic  Steel  Corp.  c.  Maddox.  379  U.S.  650  (1965); 
Carey  v.  Westinghouse  Electric  Co..  375  U.S.  261  ( 1964);  Collier  Insulated 
Wire.  192  NLRB  No.  150  (1971).  By  the  same  token,  due  deference  should 
be  paid  to  the  jurisdiction  of  other  forums  established  to  resolve  disputes 
which  may  also  be  related  to  section  1 1(c)  complaints. 

1977.18(a)(3)  Where  a  complainant  is  in  fact  pursuing  remedies  other 
than  those  provided  by  section  1 1(c).  postponement  of  the  Secretary's 
determination  and  deferral  to  the  results  of  such  proceedings  may  be  in 
order.  See.  Burlington  Truck  Lines.  Inc..  v.  U.S..  371  U.S.  156  (1962). 

1 977. 1 8(b)  Postponement  of  determination.  Postponement  of  determina- 
tion would  be  justified  where  the  rights  asserted  in  other  proceedings  are 
substantially  the  same  as  rights  under  section  1 1(c),  and  those  proceed- 
ings are  not  likely  to  violate  the  rights  guaranteed  by  section  1 1(c).  The 


factual  issues  in  such  proceedings  must  be  substantially  the  same  as 
those  raised  by  section  1 1(c)  complaint,  and  the  forum  hearing  the  matter 
must  have  the  power  to  determine  the  ultimate  issue  of  discrimination. 
See.  Rios  v.  Reynolds  Metals  Co..  F.  2d  (5th  Cir.,  1972).  41  U.S.L.W.  1049 
(Oct.  10.  1972):  Newman  b.  Avco  Corp..  451  F.  2d  743  (6th  Cir..  1971). 

1977.18(c)  Deferral  to  outcome  of  other  proceedings.  A  determination  to 
defer  to  the  outcome  of  other  proceedings  initiated  by  a  complainant  must 
necessarily  be  made  on  a  case-to-case  basis,  after  careful  scrutiny  of  all 
available  information.  Before  deferring  to  the  results  of  other  proceedings, 
it  must  be  clear  that  those  proceedings  dealt  adequately  with  all  factual 
issues,  that  the  proceedings  were  fair,  regular,  and  free  of  procedural 
infirmities,  and  that  the  outcome  of  the  proceedings  was  not  repugnant 
to  the  purpose  and  policy  of  the  Act.  In  this  regard,  if  such  other  actions 
initiated  by  a  complainant  are  dismissed  without  adjudicatory  hearing 
thereof,  such  dismissal  will  not  ordinarily  be  regarded  as  determinative 
of  the  section  1 1(c)  complaint. 

Part  1977.  22  —  Employee  refusal  to  Comply  with 
Safety  Rules. 

Employees  who  refuse  to  comply  with  occupational  safety  and  health  stan- 
dards or  valid  safety  rules  implemented  by  the  employer  in  furtherance 
of  the  Act  are  not  exercising  any  rights  afforded  by  the  Act.  Disciplinary 
measures  taken  by  employers  solely  in  response  to  employee  refusal  to 
comply  with  appropriate  safety  rules  and  regulations,  will  not  ordinarily 
be  regarded  as  discriminatory  action  prohibited  by  section  11(c).  This 
situation  should  be  distinguished  from  refusals  to  work,  as  discussed 
in  1977.12. 

Part  1977.23  —  State  Plans. 

A  State  which  is  implementing  its  own  occupational  safety  and  health 
enforcement  program  pursuant  to  section  18  of  the  Act  and  Parts  1902 
and  1952  of  this  chapter  must  have  provisions  as  effective  as  those  of 
section  1 1(c)  to  protect  employees  from  discharge  or  discrimination.  Such 
provisions  do  not  divest  either  the  Secretary  of  Labor  or  federal  district 
courts  of  Jurisdiction  over  employee  complaints  of  discrimination.  How- 
ever, the  Secretary  of  Labor  may  refer  complaints  of  employees  adequately 
protected  by  State  Plans'  provisions  to  the  appropriate  State  Agency.  The 
basic  principles  outlined  in  1977. 18,  supra  will  be  observed  as  to  deferrals 
to  findings  of  State  agencies. 


NOTES 


Part  1980  —  Handling  of  Discrimation  Complaints 
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Authority:  18  U.S.C.  1514A;  Secretary  of  Labor's  Order  No.  5- 
2002,  67  FR  65008  (October  22.  2002).  [69  FR  521 13.  August  24 
2004] 


Part  1 980  —  Procedures  for  the  Handling  of 
Discrimination  Complaints  Under  Section  806  of  the 
Corporate  and  Criminal  Fraud  Accountability  Act  of 
2002,  Title  VIII  of  the  Sarbanes-Oxley  Act  of  2002 

SUBPART  A  —  COMPLAINTS,  INVESTIGATIONS,  FINDINGS 
AND  PRELIMINARY  ORDERS 

1980. 100  Purpose  and  scope. 

1980.101  Definitions. 

1980. 102  Obligations  and  prohibited  acts. 

1980. 103  Filing  of  discrimination  complaint. 

1 980. 1 04  Investigation. 

1980. 105  Issuance  of  findings  and  preliminary  orders. 

SUBPART  B  —  LITIGATION 

1980.106  Objections  to  the  findings  and  the  preliminary  order  and 
request  for  a  hearing. 

1980.107  Hearings. 

1 980. 1 08  Role  of  Federal  agencies. 

1980. 109  Decision  and  orders  of  the  administrative  law  judge. 

1980. 1 10  Decision  and  orders  of  the  Administrative  Review  Board. 

SUBPART  C  —  MISCELLANEOUS  PROVISIONS 

1980.111  Withdrawal  of  complaints,  objections,  and  findings;  settle- 
ment. 

1980. 1 12  Judicial  review. 

1980. 1 13  Judicial  enforcement. 

1980. 114  District  Court  jurisdiction  of  discrimination  complaints. 

1980. 115  Special  circumstances;  waiver  of  rules. 

§1980.100  Purpose  and  Scope. 

1980.100(a)  This  part  implements  procedures  under  section  806  of  the 
Corporate  and  Criminal  Fraud  Accountability  Act  of  2002.  Title  VIII  of 
the  Sarbanes-Oxley  Act  of  2002  ("Sarbanes-Oxley"  or  "Act"),  enacted  into 
law  July  30.  2002.  Sarbanes-Oxley  provides  for  employee  protection  from 
discrimination  by  companies  and  representatives  of  companies  because 
the  employee  has  engaged  in  protected  activity  pertaining  to  a  violation  or 
alleged  violation  of  18  U.S.C.  1341,  1343,  1344,  or  1348.  or  any  rule  or 
regulation  of  the  Securities  and  Exchange  Commission,  or  any  provision 
of  Federal  law  relating  to  fraud  against  shareholders. 

1980.100(b)  This  part  establishes  procedures  pursuant  to  Sarbanes-Oxley 
for  the  expeditious  handling  of  discrimination  complaints  made  by  employ- 
ees, or  by  persons  acting  on  their  behalf.  These  rules,  together  with  those 
rules  codified  at  29  CFR  part  18,  set  forth  the  procedures  for  submission 
of  complaints  under  Sarbanes-Oxley,  investigations,  issuance  of  findings 
and  preliminary  orders,  objections  to  findings  and  orders,  litigation  before 
administrative  law  judges,  post-hearing  administrative  review,  and  with- 
drawals and  settlements. 

§1980.101  Definitions. 

Act  means  section  806  of  the  Corporate  and  Criminal  Fraud  Accountabil- 
ity Act  of  2002,  TiUe  VIII  of  the  Sarbanes-Oxley  Act  of  2002.  Public  Law 
No.107-204,  July  30,  2002.  codified  at  18  U.S.C.  1514A. 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occu- 
pational Safety  and  Health  or  the  person  or  persons  to  whom  he  or  she 
delegates  authority  under  the  Act. 

Company  means  any  company  with  a  class  of  securities  registered  under 
section  12  of  the  Securities  Exchange  Act  of  1934  (15  U.S.C.  781)  and  any 


company  required  to  file  reports  under  section  15(d)  of  the  Securities  Ex- 
change Act  of  1934  (15  U.S.C.  78o(d)). 

Company  representative  means  any  officer,  employee,  contractor,  sub- 
contractor, or  agent  of  a  company. 

Complainant  means  the  employee  who  filed  a  complaint  under  the  Act  or 
on  whose  behalf  a  complaint  was  filed. 

Employee  means  an  individual  presently  or  formerly  working  for  a  company 
or  company  representative,  an  individual  applying  to  work  for  a  company 
or  company  representative,  or  an  individual  whose  employment  could  be 
affected  by  a  company  or  company  representative. 

Named  person  means  the  employer  and/or  the  company  or  company  repre- 
sentative named  in  the  complaint  who  is  alleged  to  have  violated  the  Act. 

OSHA  means  the  Occupational  Safety  and  Health  Administration  of  the 
United  States  Department  of  Labor. 

Person  means  one  or  more  individuals,  partnerships,  associations,  corpora- 
tions, business  trusts,  legal  representatives  or  any  group  of  persons. 

Secretary  means  the  Secretary  of  Labor  or  persons  to  whom  authority 
under  the  Act  has  been  delegated. 

§1980.102  Obligations  and  Prohibited  Acts. 

1 980.1 02(a)  No  company  or  company  representative  may  discharge,  demote, 

suspend,  threaten,  harass  or  in  any  other  manner  discriminate  against  any 

employee  with  respect  to  the  employee's  compensation,  terms,  conditions. 

or  privileges  of  employment  because  the  employee,  or  any  person  acting 

pursuant  to  the  employee's  request,  has  engaged  in  any  of  the  activities 

specified  in  paragraphs  (b)(1)  and  (2)  of  this  section. 

1980.102(b)  An  employee  is  protected  against  discrimination  (as  described 

in  paragraph  (a)  of  this  section)  by  a  company  or  company  representative 

for  any  lawful  act: 

1980.102(b)(1)  To  provide  information,  cause  Information  to  be  provided. 

or  otherwise  assist  in  an  investigation  regarding  any  conduct  which  the 

employee  reasonably  believes  constitutes  a  violation  of  18  U.S.C.  1341. 

1 343.  1 344.  or  1 348,  any  rule  or  regulation  of  the  Securities  and  Exchange 

Commission,  or  any  provision  of  Federal  law  relating  to  fraud  against 

shareholders,  when  the  information  or  assistance  is  provided  to  or  the 

investigation  is  conducted  by  — 

1980.102(b)(1)(i)  A  Federal  regulatory  or  law  enforcement  agency: 

1 980.1 02(b)(1)(H)  Any  Member  of  Congress  or  any  committee  of  Congress:  or 

1 980.1 02(b)(1)(iii)  A  person  with  supervisory  authority  over  the  employee 
(or  such  other  person  working  for  the  employer  who  has  the  authority  to 
investigate,  discover,  or  terminate  misconduct);  or 

1980.102(b)(2)  To  file,  cause  to  be  filed,  testify,  participate  in,  or  otherwise 
assist  in  a  proceeding  filed  or  about  to  be  filed  (with  any  knowledge  of  the 
employer)  relating  to  an  alleged  violation  of  18  U.S.C.  1341,  1343,  1344,  or 
1348,  any  rule  or  regulation  of  the  Securities  and  Exchange  Commission, 
or  any  provision  of  Federal  law  relating  to  fraud  against  shareholders. 

§1980.103  Filing  of  Discrimination  Complaint. 

1980.103(a)  Who  may  file.  An  employee  who  believes  that  he  or  she  has 
been  discriminated  against  by  a  company  or  company  representative  in 
violation  of  the  Act  may  file,  or  have  filed  by  any  person  on  the  employee's 
behalf,  a  complaint  alleging  such  discrimination. 

1980.103(b)  Nature  of  filing.  No  particular  form  of  complaint  is  required, 
except  that  a  complaint  must  be  in  writing  and  should  include  a  full  state- 
ment of  the  acts  and  omissions,  with  pertinent  dates,  which  are  believed 
to  constitute  the  violations. 

1980.103(c)  Place  of  filing.  The  complaint  should  be  filed  with  the  OSHA 
Area  Director  responsible  for  enforcement  activities  in  the  geographical  area 
where  the  employee  resides  or  was  employed,  but  may  be  filed  with  any 
OSHA  officer  or  employee.  Addresses  and  telephone  numbers  for  these  of- 
ficials are  set  forth  in  local  directories  and  at  the  following  Internet  address: 
http://www.osha.gov/index.html. 

1980.103(d)  Time  for  filing.  Within  90  days  after  an  alleged  violation  of 
the  Act  occurs  (i.e..  when  the  discriminatory  decision  has  been  both  made 
and  communicated  to  the  complainant),  an  employee  who  believes  that  he 
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mi  sh<-  h.is  Urn  discriminated  .in.imsi  In  violation  ol  the  Ac  t  in.iv  lilr.  01 
have  Bled  by  any  person  on  the  employee's  behall.  .1  complalnl  mttmgfrtg  Sih  h 
<h  .1  1  mill  1.1I1011.  The  dale  ol  the  postmark,  facsimile  transmittal,  or  <•  ni.nl 

communication  will  be  considered  to  be  the  date  ol  filing;  n  the  complain! 
Is  Hied  In  person,  by  hand  delivery  or  other  means,  the  complaint  Is  filed 
upon  receipt 

§1980.104  Investigation. 

1080.104(a)  Upon  receipt  of  a  complaint  In  the  Investigating  office,  the  As- 
sistant Secretary  will  notify  the  named  person  (or  named  persons)  of  the 
tiling  of  the  complaint,  of  the  allegations  contained  In  the  complaint,  and  of 
the  substance  of  the  evidence  supporting  the  complaint  (redacted  to  protect 
the  Identity  of  any  confidential  Informants).  The  Assistant  Secretary  also 
will  notify  the  named  person  of  Its  right  under  paragraphs  (b)  and  (c)  of  this 
section  and  paragraph  (e)  of?  1980. 1 10.  A  copy  of  the  notice  to  the  named 
person  will  also  be  provided  to  the  Securities  and  Exchange  Commission. 

1980.104(b)  A  complaint  of  alleged  violation  shall  be  dismissed  unless  the 
complainant  has  made  a  prima  facie  showing  that  protected  behavior  or 
conduct  was  a  contributing  factor  in  the  unfavorable  personnel  action  al- 
leged in  the  complaint. 

1980.104(b)(1)  The  complaint,  supplemented  as  appropriate  by  Interviews 
of  the  complainant,  must  allege  the  existence  of  facts  and  evidence  to  make 
a  prima  facie  showing  as  follows: 

1980.104(b)(1)(i)  The  employee  engaged  In  a  protected  activity  or  con- 
duct; 

1980.104(b)(1)(H)  The  named  person  knew  or  suspected,  actually  or  con- 
structively, that  the  employee  engaged  in  the  protected  activity; 

1980.104(b)(1)(ili)  The  employee  suffered  an  unfavorable  personnel  acUon: 
and 

1 980.1 04(b)(1)(iv)  The  circumstances  were  sufficient  to  raise  the  inference 
that  the  protected  activity  was  a  contributing  factor  in  the  unfavorable 
action. 

1980.104(b)(2)  For  purposes  of  determining  whether  to  investigate,  the 
complainant  will  be  considered  to  have  met  the  required  burden  if  the  com- 
plaint on  its  face,  supplemented  as  appropriate  through  interviews  of  the 
complainant,  alleges  the  existence  of  facts  and  either  direct  or  circumstan- 
Ual  evidence  to  meet  the  required  showing.  Le.,  to  give  rise  to  an  inference 
that  the  named  person  knew  or  suspected  that  the  employee  engaged  in 
protected  activity  and  that  the  protected  acUvity  was  a  contributing  factor 
in  the  unfavorable  personnel  acUon.  Normally  the  burden  is  satisfied,  for 
example,  if  the  complaint  shows  that  the  adverse  personnel  action  took  place 
shortly  after  the  protected  activity,  giving  rise  to  the  inference  that  it  was  a 
factor  in  the  adverse  action.  If  the  required  showing  has  not  been  made,  the 
complainant  will  be  so  advised  and  the  investigation  will  not  commence. 

1980.104(c)  Notwithstanding  a  finding  that  a  complainant  has  made  a 
prima  facie  showing,  as  required  by  this  section,  an  investigation  of  the 
complaint  shall  not  be  conducted  if  the  named  person,  pursuant  to  the 
procedures  provided  in  this  paragraph,  demonstrates  by  clear  and  con- 
vincing evidence  that  it  would  have  taken  the  same  unfavorable  personnel 
action  in  the  absence  of  the  complainant's  protected  behavior  or  conduct. 
Within  20  days  of  receipt  of  the  notice  of  the  filing  of  the  complaint,  the 
named  person  may  submit  to  the  Assistant  Secretary  a  written  statement 
and  any  affidavits  or  documents  substantiating  its  position.  Within  the 
same  20  days,  the  named  person  may  request  a  meeting  with  the  Assistant 
Secretary  to  present  its  position. 

1980.104(d)  If  the  named  person  falls  to  demonstrate  by  clear  and  convinc- 
ing evidence  that  it  would  have  taken  the  same  unfavorable  personnel  action 
in  the  absence  of  the  behavior  protected  by  the  Act.  the  Assistant  Secretary 
will  conduct  an  Investigation.  Investigations  will  be  conducted  in  a  manner 
that  protects  the  confidentiality  of  any  person  who  provides  information 
on  a  confidential  basis,  other  than  the  complainant,  in  accordance  with 
part  70  of  this  title. 

1 980. 1 04(e)  Prior  to  the  issuance  of  findings  and  a  preliminary  order  as 
provided  for  In  ?  1980. 105.  if  the  Assistant  Secretary  has  reasonable  cause, 
on  the  basis  of  information  gathered  under  the  procedures  of  this  part,  to 
believe  that  the  named  person  has  violated  the  Act  and  that  preliminary 
reinstatement  is  warranted,  the  Assistant  Secretary  will  again  contact  the 
named  person  to  give  noUce  of  the  substance  of  the  relevant  evidence  sup- 
porting the  complainant's  allegations  as  developed  during  the  course  of  the 
investigation.  This  evidence  includes  any  witness  statements,  which  will  be 
redacted  to  protect  the  idenUty  of  confidential  informants  where  statements 


were  given  in  confldriu  e;  h  the  ■tatemi site  1  .iiino  1  be  redai  ted  without  re 
veallngthe  Identity  oi  i  onfldenhal  tafbrmanf  ■,  eumniailee  oi  i  heir  contents 
will  be  provided.  The  named  person  will  be  given  the  opportunity  to  submit 
.1  written  response,  to  mert  with  tin-  Investigators  to  present  statements 
lioni  witnesses  In  support  of  Its  poslUon.  and  to  present  legal  and  factual 
arguments.  The  named  person  will  present  this  evidence  within  10  business 
days  of  the  Assistant  Secretary's  notification  pursuant  to  this  paragraph, 
or  as  soon  afterwards  as  the  Assistant  Secretary  and  the  named  person 
can  agree.  If  the  Interests  of  Justice  so  require. 

§1980.105  Issuance  of  Findings  and  Preliminary  Orders. 

1980.105(a)  After  considering  all  the  relevant  Information  collected  during 
the  investigation,  the  Assistant  Secretary  shall  Issue,  within  60  days  of  fil- 
ing of  the  complaint,  written  findings  as  to  whether  or  not  there  Is  reason- 
able cause  to  believe  that  the  named  person  has  discriminated  against  the 
complainant  in  violaUon  of  the  Act. 

1 980. 1 05(a)(1)  If  the  Assistant  Secretary  concludes  that  there  Is  reasonable 
cause  to  believe  that  a  violaUon  has  occurred,  he  or  she  shall  accompany 
the  findings  with  a  preliminary  order  providing  relief  to  the  complainant. 
The  preliminary  order  shall  Include  all  relief  necessary  to  make  the  employee 
whole.  Including,  where  appropriate:  reinstatement  with  the  same  seniority 
status  that  the  employee  would  have  had  but  for  the  dlscrimlnaUon:  back 
pay  with  Interest;  and  compensation  for  any  special  damages  sustained 
as  a  result  of  the  dlscrimlnaUon.  Including  litigation  costs,  expert  witness 
fees,  and  reasonable  attorney's  fees.  Where  the  named  person  establishes 
that  the  complainant  is  a  security  risk  (whether  or  not  the  InformaUon  Is 
obtained  after  the  complainant's  discharge),  a  preliminary  order  of  reinstate- 
ment would  not  be  appropriate. 

1980.105(a)(2)  If  the  Assistant  Secretary  concludes  that  a  violaUon  has  not 
occurred,  the  Assistant  Secretary  will  noUfy  the  parties  of  that  finding. 

1 980.1 05(b)  The  findings  and  the  preliminary  order  will  be  sent  by  certified 
mail,  return  receipt  requested,  to  all  parties  of  record.  The  letter  accom- 
panying the  findings  and  order  will  inform  the  parties  of  their  right  to  file 
objecUons  and  to  request  a  hearing,  and  of  the  right  of  the  named  person 
to  request  attorney's  fees  from  the  ALJ.  regardless  of  whether  the  named 
person  has  filed  objections,  if  the  named  person  alleges  that  the  complaint 
was  frivolous  or  brought  in  bad  faith.  The  letter  also  will  give  the  address  of 
the  Chief  Administrative  Law  Judge.  At  the  same  time,  the  Assistant  Secretary 
will  file  with  the  Chief  Administrative  Law  Judge.  U.S.  Department  of  Labor, 
a  copy  of  the  original  complaint  and  a  copy  of  the  findings  and  order. 

1980.105(c)  The  findings  and  preliminary  order  will  be  effective  30  days 
after  receipt  by  the  named  person  pursuant  to  paragraph  (b)  of  this  section, 
unless  an  objection  and  a  request  for  a  hearing  has  been  filed  as  provided 
at  ?  1980.106.  However,  the  portion  of  any  preliminary  order  requiring 
reinstatement  will  be  effective  immediately  upon  receipt  of  the  findings 
and  preliminary  order. 

§1980.106  Objections  to  the  Findings  and  the 
Preliminary  Order  and  Request  for  a  Hearing. 

1980.106(a)  Any  party  who  desires  review,  including  judicial  review,  of  the 
findings  and  preliminary  order,  or  a  named  person  alleging  that  the  complaint 
was  frivolous  or  brought  in  bad  faith  who  seeks  an  award  of  attorney's  fees, 
must  file  any  objections  and/or  a  request  for  a  hearing  on  the  record  within 
30  days  of  receipt  of  the  findings  and  preliminary  order  pursuant  to  paragraph 
(b)  of  §  1980. 105.  The  objection  or  request  for  attorney's  fees  and  request  for  a 
hearing  must  be  in  writing  and  state  whether  the  objection  is  to  the  findings, 
the  preliminary  order,  and/or  whether  there  should  be  an  award  of  attorney's 
fees.  The  date  of  the  postmark,  facsimile  transmittal,  or  e-mail  communication 
will  be  considered  to  be  the  date  of  filing;  if  the  objection  is  filed  in  person,  by 
hand-delivery  or  other  means,  the  objection  is  filed  upon  receipt.  Objections 
must  be  filed  with  the  Chief  Adrninistrative  Law  Judge.  U.S.  Department  of 
Labor.  Washington.  DC  20001.  and  copies  of  the  objections  must  be  mailed 
at  the  same  time  to  the  other  parties  of  record,  the  OSHA  official  who  issued 
the  findings  and  order,  and  the  Associate  Solicitor.  Division  of  Fair  Labor 
Standards.  U.S.  Department  of  Labor,  Washington.  DC  20210. 

1980.106(b)(1)  If  a  timely  objection  is  filed,  all  provisions  of  the  preliminary 
order  will  be  stayed,  except  for  the  portion  requiring  preliminary  reinstate- 
ment, which  shall  not  be  automatically  stayed.  The  portion  of  the  prelimi- 
nary order  requiring  reinstatement  will  be  effective  immediately  upon  the 
named  person's  receipt  of  the  findings  and  preliminary  order,  regardless  of 
any  objections  to  the  order.  The  named  person  may  file  a  motion  with  the 
Office  of  Admimstrative  Law  Judges  for  a  stay  of  the  Assistant  Secretary's 
preliminary  order  of  reinstatement. 
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1980.106(b)(2)  If  no  timely  objection  is  filed  with  respect  to  either  the 
findings  or  the  preliminary  order,  the  findings  or  preliminary  order,  as 
the  case  may  be,  shall  become  the  final  decision  of  the  Secretary,  not 
subject  to  judicial  review. 

§1980.107  Hearings. 

1980.107(a)  Except  as  provided  in  this  part,  proceedings  will  be  conducted 
in  accordance  with  the  rules  of  practice  and  procedure  for  administra- 
tive hearings  before  the  Office  of  Administrative  Law  Judges,  codified  at 
subpart  A,  part  18  of  title  29  of  the  Code  of  Federal  Regulations. 

1980.107(b)  Upon  receipt  of  an  objection  and  request  for  hearing,  the 
Chief  Administrative  Law  Judge  will  promptly  assign  the  case  to  a  judge 
who  will  notify  the  parties,  by  certified  mail,  of  the  day.  time,  and  place  of 
hearing.  The  hearing  is  to  commence  expeditiously,  except  upon  a  showing 
of  good  cause  or  unless  otherwise  agreed  to  by  the  parties.  Hearings  will 
be  conducted  de  novo,  on  the  record.  Administrative  law  judges  have 
broad  discretion  to  limit  discovery  in  order  to  expedite  the  hearing. 

1980.107(c)  If  both  the  complainant  and  the  named  person  object  to  the 
findings  and/or  order,  the  objections  will  be  consolidated  and  a  single 
hearing  will  be  conducted. 

1980.107(d)  Formal  rules  of  evidence  will  not  apply,  but  rules  or  prin- 
ciples designed  to  assure  production  of  the  most  probative  evidence  will 
be  applied.  The  administrative  law  judge  may  exclude  evidence  that  is 
immaterial,  irrelevant,  or  unduly  repetitious. 

§  1980.108  Role  of  Federal  Agencies. 

1980.108(a)(1)  The  complainant  and  the  named  person  will  be  parties  in 
every  proceeding.  At  the  Assistant  Secretary's  discretion,  the  Assistant 
Secretary  may  participate  as  a  party  or  as  amicus  curiae  at  any  time  at 
any  stage  of  the  proceedings.  This  right  to  participate  includes,  but  is  not 
limited  to.  the  right  to  petition  for  review  of  a  decision  of  an  administra- 
tive law  judge,  including  a  decision  approving  or  rejecting  a  settlement 
agreement  between  the  complainant  and  the  named  person. 

1980.108(a)(2)  Copies  of  pleadings  in  all  cases,  whether  or  not  the  As- 
sistant Secretary  is  participating  in  the  proceeding,  must  be  sent  to  the 
Assistant  Secretary,  Occupational  Safety  and  Health  Administration,  and 
to  the  Associate  Solicitor.  Division  of  Fair  Labor  Standards,  U.S.  Depart- 
ment of  Labor,  Washington,  DC  20210. 

1980.108(b)  The  Securities  and  Exchange  Commission  may  participate 
as  amicus  curiae  at  any  time  in  the  proceedings,  at  the  Commission's 
discretion.  At  the  request  of  the  Securities  and  Exchange  Commission, 
copies  of  all  pleadings  in  a  case  must  be  sent  to  the  Commission,  whether 
or  not  the  Commission  is  participating  in  the  proceeding. 

§1980.109  Decision  and  Orders  of  the  Administrative 
Law  Judge. 

1 980.1 09(a)  The  decision  of  the  administrative  law  judge  will  contain  ap- 
propriate findings,  conclusions,  and  an  order  pertaining  to  the  remedies 
provided  in  paragraph  (b)  of  this  section,  as  appropriate.  A  determination 
that  a  violation  has  occurred  may  only  be  made  if  the  complainant  has 
demonstrated  that  protected  behavior  or  conduct  was  a  contributing  factor 
in  the  unfavorable  personnel  action  alleged  in  the  complaint.  Relief  may 
not  be  ordered  if  the  named  person  demonstrates  by  clear  and  convincing 
evidence  that  it  would  have  taken  the  same  unfavorable  personnel  action 
in  the  absence  of  any  protected  behavior.  Neither  the  Assistant  Secretary's 
determination  to  dismiss  a  complaint  without  completing  an  investigation 
pursuant  to  ?  1980. 104(b)  nor  the  Assistant  Secretary's  determination  to 
proceed  with  an  investigation  is  subject  to  review  by  the  administrative 
lawjudge.  and  a  complaint  may  not  be  remanded  for  the  completion  of  an 
investigation  or  for  additional  findings  on  the  basis  that  a  determination 
to  dismiss  was  made  in  error.  Rather,  if  there  otherwise  is  jurisdiction, 
the  administrative  lawjudge  will  hear  the  case  on  the  merits. 

1980.109(b)  If  the  administrative  law  judge  concludes  that  the  party 
charged  has  violated  the  law,  the  order  will  provide  all  relief  necessary 
to  make  the  employee  whole,  including  reinstatement  of  the  complain- 
ant to  that  person's  former  position  with  the  seniority  status  that  the 
complainant  would  have  had  but  for  the  discrimination,  back  pay  with 
interest,  and  compensation  for  any  special  damages  sustained  as  a  result 
of  the  discrimination,  including  litigationcosts,  expert  witness  fees,  and 
reasonable  attorney's  fees.  If,  upon  the  request  of  the  named  person,  the 
administrative  law  judge  determines  that  a  complaint  was  frivolous  or 
was  brought  in  bad  faith,  the  judge  may  award  to  the  named  person  a 
reasonable  attorney's  fee,  not  exceeding  $1,000. 


1980. 109(c)  The  decision  will  be  served  upon  all  parties  to  the  proceeding. 
Any  administrative  law  judge's  decision  requiring  reinstatement  or  lift- 
ing an  order  of  reinstatement  by  the  Assistant  Secretary  will  be  effective 
immediately  upon  receipt  of  the  decision  by  the  named  person,  and  will 
not  be  stayed.  All  other  portions  of  the  judge's  order  will  be  effective  10 
business  days  after  the  date  of  the  decision  unless  a  timely  petition  for 
review  has  been  filed  with  the  Administrative  Review  Board. 

§1980.110  Decision  and  Orders  of  the  Administrative 
Review  Board. 

1980.1 10(a)  Any  party  desiring  to  seek  review,  including  judicial  review, 
of  a  decision  of  the  administrative  law  judge,  or  a  named  person  alleging 
that  the  complaint  was  frivolous  or  brought  in  bad  faith  who  seeks  an 
award  of  attorney's  fees,  must  file  a  written  petition  for  review  with  the 
Administrative  Review  Board  ( "the  Board"),  which  has  been  delegated  the 
authority  to  act  for  the  Secretary  and  issue  final  decisions  under  this  part. 
The  decision  of  the  administrative  law  judge  will  become  the  final  order 
of  the  Secretary  unless,  pursuant  to  this  section,  a  petition  for  review 
is  timely  filed  with  the  Board.  The  petition  for  review  must  specifically 
identify  the  findings,  conclusions  or  orders  to  which  exception  is  taken. 
Any  exception  not  specifically  urged  ordinarily  will  be  deemed  to  have  been 
waived  by  the  parties.  To  be  effective,  a  petition  must  be  filed  within  10 
business  days  of  the  date  of  the  decision  of  the  administrative  lawjudge. 
The  date  of  the  postmark,  facsimile  transmittal,  or  e-mail  communica- 
tion will  be  considered  to  be  the  date  of  filing;  if  the  petition  is  filed  in 
person,  by  hand-delivery  or  other  means,  the  petition  is  considered  filed 
upon  receipt.  The  petition  must  be  served  on  all  parties  and  on  the  Chief 
Administrative  Law  Judge  at  the  time  it  is  filed  with  the  Board.  Copies 
of  the  petition  for  review  and  all  briefs  must  be  served  on  the  Assistant 
Secretary,  Occupational  Safety  and  Health  Administration,  and  on  the 
Associate  Solicitor,  Division  of  Fair  Labor  Standards.  U.S.  Department 
of  Labor.  Washington,  DC  20210. 

1 980. 1 1 0(b)  If  a  timely  petition  for  review  is  filed  pursuant  to  paragraph 
(a)  of  this  section,  the  decision  of  the  administrative  lawjudge  will  become 
the  final  order  of  the  Secretary  unless  the  Board,  within  30  days  of  the 
filing  of  the  petition,  issues  an  order  notifying  the  parties  that  the  case 
has  been  accepted  for  review.  If  a  case  is  accepted  for  review,  the  decision 
of  the  administrative  law  judge  will  be  inoperative  unless  and  until  the 
Board  issues  an  order  adopting  the  decision,  except  that  a  preliminary 
order  of  reinstatement  will  be  effective  while  review  is  conducted  by  the 
Board,  unless  the  Board  grants  a  motion  to  stay  the  order.  The  Board  will 
specify  the  terms  under  which  any  briefs  are  to  be  filed.  The  Board  will 
review  the  factual  determinations  of  the  administrative  lawjudge  under 
the  substantial  evidence  standard. 

1 980. 1 1 0(c)  The  final  decision  of  the  Board  shall  be  issued  within  1 20  days 
of  the  conclusion  of  the  hearing,  which  will  be  deemed  to  be  the  conclusion 
of  all  proceedings  before  the  administrative  lawjudge  —  i.e..  10  business 
days  after  the  date  of  the  decision  of  the  administrative  lawjudge  unless 
a  motion  for  reconsideration  has  been  filed  with  the  administrative  law 
judge  in  the  interim.  The  decision  will  be  served  upon  all  parties  and  the 
Chief  Administrative  Law  Judge  by  mail  to  the  last  known  address.  The 
final  decision  will  also  be  served  on  the  Assistant  Secretary.  Occupational 
Safety  and  Health  Administration,  and  on  the  Associate  Solicitor.  Divi- 
sion of  Fair  Labor  Standards.  U.S.  Department  of  Labor,  Washington,  DC 
202 10.  even  if  the  Assistant  Secretary  is  not  a  party. 
1980.110(d)  If  the  Board  concludes  that  the  party  charged  has  violated 
the  law.  the  final  order  will  order  the  party  charged  to  provide  all  relief 
necessary  to  make  the  employee  whole,  including  reinstatement  of  the 
complainant  to  that  person's  former  position  with  the  seniority  status 
that  the  complainant  would  have  had  but  for  the  discrimination,  back 
pay  with  interest,  and  compensation  for  any  special  damages  sustained 
as  a  result  of  the  discrimination,  including  litigation  costs,  expert  witness 
fees,  and  reasonable  attorney's  fees. 

1980.110(e)  If  the  Board  determines  that  the  named  person  has  not 
violated  the  law,  an  order  will  be  issued  denying  the  complaint.  If,  upon 
the  request  of  the  named  person,  the  Board  determines  that  a  complaint 
was  frivolous  or  was  brought  in  bad  faith,  the  Board  may  award  to  the 
named  person  a  reasonable  attorney's  fee,  not  exceeding  $1,000. 

§1980.111  Withdrawal  of  Complaints,  Objections,  and 
Findings;  Settlement. 

1980.111(a)  At  any  time  prior  to  the  filing  of  objections  to  the  findings 
or  preliminary  order,  a  complainant  may  withdraw  his  or  her  complaint 
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undi-i  ilu-  At  I  bv  tiling. i  will  leu  wiiluir.iw.il  wllh  tin-  Assistant  Sci  nl.iry.  The 
Assistant  Secretary  will  I  licit  determine  whether  Id  approve  the  wlllulr.iw.il 

The  Assistant  Secretary  will  nntlh  the  nun.  .1  p<  i- nl  the  approval  ul  an\ 

withdrawal.  II  the  coiiipl.iinl  ]M  w  it  In  li  awn  I  mm  -.hi  si-  of  sill  li-inriil,  the  settle 
mr-iit  will  br  approved  In  accordance  with  paragraph  (ill  ol  this  sri  lion 

1980.1 1 1(b)  The  Assistant  Secretary  may  withdraw  his  or  her  Undines  01 
a  preliminary  unlet  .it  any  tlini-  before  th<-  expiration  ol  the  AU  d.i\  i  d  >|i  i 
Hon  period  described  In  '.'  1980.106.  provided  that  no  objection  has  jrel 
been  tiled,  and  substitute  new  findings  or  preliminary  order.  The  date  of 
the  receipt  of  the  substituted  findings  or  order  will  begin  a  new  30-day 
objection  period 

1980.1 1 1(c)  At  any  time  before  the  findings  or  order  become  final,  a  party 
may  withdraw  his  or  her  objections  to  the  findings  or  order  by  filing  a  written 
withdrawal  with  the  administrative  law  Judge  or.  If  the  case  Is  on  review, 
with  the  Board.  The  Judge  or  the  Board,  as  the  case  may  be.  will  determine 
whether  to  approve  the  withdrawal.  If  the  objections  are  withdrawn  because 
of  settlement,  the  settlement  will  be  approved  In  accordance  with  paragraph 
(d)  of  this  section. 

1980.1 1 1(d)(1)  Jnves tigative  settlements  At  any  time  after  the  filing  of  a 
complaint,  and  before  the  findings  and/or  order  are  objected  to  or  become 
a  final  order  by  operation  of  law.  the  case  may  be  settled  If  the  Assistant 
Secretary,  the  complainant  and  the  named  person  agree  to  a  settlement. 

1 980. 1 1 1  (d)(2)  Adjudicatory  settlements.  At  any  time  after  the  filing  of 
objections  to  the  Assistant  Secretary's  findings  and/or  order,  the  case  may 
be  settled  If  the  participating  parties  agree  to  a  settlement  and  the  settle- 
ment Is  approved  by  the  administrative  law  Judge  if  the  case  Is  before  the 
Judge,  or  by  the  Board  if  a  timely  petition  for  review  has  been  filed  with  the 
Board.  A  copy  of  the  settlement  will  be  filed  with  the  administrative  law 
Judge  or  the  Board,  as  the  case  may  be. 

1980.111(e)  Any  settlement  approved  by  the  Assistant  Secretary,  the  ad- 
ministrative law  Judge,  or  the  Board,  will  constitute  the  final  order  of  the 
Secretary  and  may  be  enforced  pursuant  to  §  1980.1 13. 

§1980.112  Judicial  Review. 

1 980. 1 1 2(a)  Within  60  days  after  the  Issuance  of  a  final  order  by  the  Board 
(Secretary)  under  ?  1980.110,  any  person  adversely  affected  or  aggrieved 
by  the  order  may  file  a  petition  for  review  of  the  order  in  the  United  States 
Court  of  Appeals  for  the  circuit  in  which  the  violation  allegedly  occurred  or 


the  ilu  mi  in  whii  h  the  c  Miiipi.iiii.ini  resided  on  the  date  d  the  violation 
a  ini.ii  iinii-i  ni  tin-  Board  is  not  tubjei  t  to  |udJdaJ  review  In  any  i  riminai 

<>l   nihil   i  ivil  proi  -t-rdlllg 

1980.112(b)  If  a  timely  petition  for  review   Is  Bled,  the  record  "I  I  case. 

in,  hiding  the  rei  on)  ol  pre*  eedJnga  before  the  administrative  law  |udge. 

will  li<-  transmitted  by  the  Hoard  to  the  appiopilali-  i  unit  pursuant  to  the 
rules  of  the  court. 

§1980.113  Judicial  Enforcement. 

1 980. 1 1 3  Whenever  any  person  has  failed  to  comply  with  a  preliminary  order 
nl  reinstatement  or  a  final  order  or  the  terms  of  a  settlement  agreement,  the 
Secretary  or  a  person  on  whose  behalf  the  order  was  Issued  may  file  a  civil 
action  seeking  enforcement  of  the  order  in  the  United  States  district  court 
for  the  district  In  which  the  violation  was  found  to  have  occurred. 

§1980.114  District  Court  Jurisdiction  of  Discrimination 
Complaints. 

1980.1 14(a)  If  the  Board  has  not  issued  a  final  decision  within  180  days 
of  the  filing  of  the  complaint,  and  there  Is  no  showing  that  there  has  been 
delay  due  to  the  bad  faith  of  the  complainant,  the  complainant  may  bring 
an  action  at  law  or  equity  for  de  novo  review  In  the  appropriate  district 
court  of  the  United  States,  which  will  have  Jurisdiction  over  such  an  action 
without  regard  to  the  amount  In  controversy. 

1980.1 14(b)  Fifteen  days  in  advance  of  filing  a  complaint  In  federal  court, 
a  complainant  must  file  with  the  administrative  law  Judge  or  the  Board, 
depending  upon  where  the  proceeding  Is  pending,  a  notice  of  his  or  her 
Intention  to  file  such  a  complaint.  The  notice  must  be  served  upon  all  par- 
ties to  the  proceeding.  If  the  Assistant  Secretary  is  not  a  party,  a  copy  of 
the  notice  must  be  served  on  the  Assistant  Secretary,  Occupational  Safety 
and  Health  Administration,  and  on  the  Associate  Solicitor.  Division  of  Fair 
Labor  Standards.  U.S.  Department  of  Labor.  Washington.  DC  20210. 

§1980.115  Special  Circumstances;  Waiver  of  Rules. 

In  special  circumstances  not  contemplated  by  the  provisions  of  Oils  part,  or 
for  good  cause  shown,  the  administrative  law  Judge  or  the  Board  on  review 
may,  upon  application,  after  three  days  notice  to  all  parties  and  interven- 
ers, waive  any  rule  or  Issue  any  orders  that  justice  or  the  administration 
of  the  Act  requires. 


NOTES 
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Regional  Office  Locations 


REGION  1 

Regional  Office 

JFK  Federal  Building,  Room  E340 

Boston,  Massachusetts  02203 

(61  7)  565-9860 

(617)  565-9827  FAX 

REGION  2 

Regional  Office 

201  Varick  Street,  Room  670 

New  York,  New  York  10014 

(212)337-2378 

(212)337-2371  FAX 

REGION  3 

Regional  Office 

U.S.  Department  of  Labor/OSHA 

The  Curtis  Center-Suite  740  West 

1 70  S.  Independence  Mall  West 

Philadelphia,  PA  19106-3309 

TELE:  (215)  861-4900 

FAX:  (215)  861-4904 

REGION  4 

Regional  Office 
61  Forsyth  Street.  SW 
Atlanta,  Georgia  30303 
(404)  562-2300 
(404)  562-2295  FAX 


REGION  5 

Regional  Office 

230  South  Dearborn  Street.  Room  3244 

Chicago.  Illinois  60604 

(312)353-2220 

(312)  353-7774  FAX 

REGION  6 

Regional  Office 

525  Griffin  Street.  Room  602 

Dallas,  Texas  75202 

(214)767-4731 

(214)  767-4693  FAX 

REGION  7 

Regional  Office 

City  Center  Square 

1 100  Main  Street.  Suite  800 

Kansas  City,  Missouri  64105 

(816)426-5861 

(816)  426-2750  FAX 

REGION  8 

Regional  Office 

1999  Broadway,  Suite  1690 

P.O.  Box  46550 

Denver.  Colorado  80201-6550 

(303)844-1600 

(303)  844-1616  FAX 


REGION  9 

Region  IX  Federal  Contact  Numbers 
71  Stevenson  Street.  Room  420 
San  Francisco.  California  94105 
(415)  975-4310  (Main  Public  - 

8:00  AM  -  4:30  PM  Pacific) 
(800)  475-4019  (For  Technical  Assistance) 
(800)  475-4020  (For  Complaints  - 

Accidents/Fatalities) 
(800)  475-4022  (For  Publication  Requests) 
(415)  975-4319  FAX 

REGION  10 

Regional  Office 

1111  Third  Avenue,  Suite  71 5 

Seattle,  Washington  98101-3212 

(206)  553-5930 

(206)  553-6499  FAX 

OSHA  Office  Directory 

National  Office 

U.S.  Department  of  Labor 

Occupational  Safety  and  Health 

Administration  (OSHA) 
200  Constitution  Avenue.  N.W. 
Washington,  D.C.  20210 
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State  Office  Locations 

Alaska 

Michigan 

South  Carolina 

Alaska  Department  of  Labor 

Michigan  Department  of  Consumer  and  Industry  Services 

South  Carolina  Department  of  Labor, 

(Mailing  address) 

Kathleen  M.  Wilbur,  Director 

Licensing,  and  Regulation 

P.O.  Box  21149 

Bureau  of  Safety  and  Regulation 

Koger  Office  Park,  Kingstree  Building 

Juneau,  Alaska  99801-1149 

P.O.  Box  30643 

110  Centerview  Drive 

(Physical  location) 

Lansing,  Michigan  48909-8143 

PO  Box  11 329 

1 1 1 1  W.  8,h  Street,  Room  304 

(517)322-1814 

Columbia,  South  Carolina  29210 

Juneau,  Alaska  99801-1 149 

(51 7)  322-1 775  FAX 

(803)  896-4300 

(907)  465-2700 

http://www.cis.state.mi.us/bsr/ 

(803)  896-4393  FAX 

(907)  465-2784  FAX 

http://www.llr.state.sc.us/osha.asp 

http://www.labor.state.ak.us/lss/lss.htm 

Minnesota 

Arizona 

Minnesota  Department  of  Labor  and  Industry 

Tennessee 

443  Lafayette  Road  North 

Tennessee  Department  of  Labor  and  Workforce 

Industrial  Commission  of  Arizona 

St.  Paul,  Minnesota  55155-4307 

Development 

800  W.  Washington 

(651)  284-5050 

710  James  Robertson  Parkway 

Phoenix,  Arizona  85007-2922 

(651)  282-5405  FAX 

Nashville,  Tennessee  37243-0659 

(602)  542-441 1 

http://www.doli.state.mn.us/mnosha.html 

(615)741-2582 

(602)  542-1614  FAX 

(615)  741-5078  FAX 

http://www.ica.state.az.us/ADOSH/oshatop.htm 

Nevada 

Nevada  Division  of  Industrial  Relations 

http://www.state.tn.us/labor-wfd 

California 

400  West  King  Street 

Utah 

California  Department  of  Industrial  Relations 

Carson  City,  Nevada  89710 

Utah  Labor  Commission 

455  Golden  Gate  Avenue  - 1 0th  Floor 

(775)  687-3032 

160  East  300  South,  3rd  Floor 

San  Francisco,  California  94102 

(775)  687-6305  FAX 

PO  Box  146650 

(415)703-5050 

http://dirweb.state.nv.us 

Salt  Lake  City,  Utah  841 14-6650 

(415)  703-5114  FAX 

(801)  530-6901 

http://www.dir.ca.gov/occupational_safety.html 

New  Jersey 

(801)  536-7906  FAX 

New  Jersey  Department  of  Labor 

http://www.labor.state.ut.us/Utah_Occupational_ 

Connecticut 

John  Fitch  Plaza  -  Labor  Building 

Safety Hea/utah_occupational_safety hea.html 

Connecticut  Department  of  Labor 

Market  and  Warren  Streets 

200  Folly  Brook  Boulevard 

P.O.  Box  110 

Vermont 

Wethersfield,  Connecticut  06109 

Trenton,  New  Jersey  0826-0010 

Vermont  Department  of  Labor  and  Industry 

(860)566-5123 

(609)  292-2975 

National  Life  Building  -  Drawer  20 

(860)  566-1520  FAX 

(609)  633-9271  FAX 

National  Life  Drive  Montpelier,  Vermont  05620-3401 

http://www.ctdol.state.ct.us/osha/osha.htm 

http://www.state.nj.us/labor/lsse/lspeosh.html 

(802)  828-5098 
(802)  828-2195  FAX 

Hawaii 

New  Mexico 

http://www.state.vt.us/labind/vosha.htm 

Hawaii  Department  of  Labor  and  Industrial  Relations 

New  Mexico  Environment  Department 

830  Punchbowl  Street 

1 1 90  St.  Francis  Drive 

Virgin  Islands 

Honolulu,  Hawaii  96813 

P.O.  Box  261 10 

Virgin  Islands  Department  of  Labor 

(808)  586-8844 

Santa  Fe,  New  Mexico  87502 

2203  Church  Street 

(808)  586-9099  FAX 

(505)  827-2850 

Christiansted 

http://www.state.hi.us/dlir/hiosh/ 

(505)  827-2836  FAX 

St.  Croix,  Virgin  Islands  00820-4660 

http://www.nmenv.state.nm.us/OHSB_website/ohsb 

(340)773-1994 

Indiana 

_home.htm 

(340)  773-1858  FAX 

Indiana  Department  of  Labor 

State  Office  Building 

New  York 

Virginia 

402  West  Washington  Street,  Room  W195 

New  York  Department  of  Labor 

Virginia  Department  of  Labor  and  Industry 

Indianapolis,  Indiana  46204-2751 

W.  Averell  Harriman  State  Office  Building  - 12,  Room  500 

Powers-Taylor  Building 

(317)232-2378 

Albany,  New  York  12240 

13  South  13th  Street 

(317)  233-3790  FAX 

(518)457-2746 

Richmond,  Virginia  23219 

http://www.in.gov/labor/iosha/ 

(518)  457-6908  FAX 

(804)  786-2377 

http://www.labor.state.ny.us/working_ny/worker_rights/ 

(804)  371-6524  FAX 

Iowa 

safety_health.html 

http://www.doli.state.va.us/ 

Iowa  Division  of  Labor  Services 

1000  E.  Grand  Avenue 

North  Carolina 

Washington 

Des  Moines,  Iowa  50319-0209 

North  Carolina  Department  of  Labor  (NCDOL) 

Washington  Department  of  Labor  and  Industries 

(515)281-6432 

4  West  Edenton  Street 

PO  Box  44001 

(51 5)  281 -4698  FAX 

Raleigh,  North  Carolina  27601-1092 

Olympia,  Washington  98504-4001 

http://www.state.ia.us/iwd/labor/index.html 

(919)807-2900 

(360)  902-4200 

(919)  807-2855  FAX 

(360)  902-4202  FAX 

Kentucky 

http://www.nclabor.com/osha/osh.htm 

http://www.lni.wa.gov/wisha/ 

Kentucky  Labor  Cabinet 

1047  U.S.  Highway  127  South,  Suite  4 

Oregon 

Wyoming 

Frankfort,  Kentucky  40601 

Oregon  Occupational  Safety  and  Health  Division 

Wyoming  Department  of  Employment 

(502)  564-3070 

Department  of  Consumer  &  Business  Services 

Worker's  Safety  and  Compensation  Division 

(502)  564-5387  FAX 

350  Winter  Street,  NE,  Room  430 

Cheyenne  Business  Center 

http://www.kylabor.net/kyosh/index.htm 

Salem,  Oregon  97301 

1510  East  Pershing  Boulevard 

(503)  378-3272 

Cheyenne,  Wyoming  82002 

Maryland 

(800)  922-2689  TOLL  FREE  in  Oregon 

(307)  777-7786 

Maryland  Department  of  Labor,  Licensing 

http://www.orosha.org/ 

(307)  777-3646  FAX 

and  Regulation 

1100  North  Eutaw  Street,  Room  613 

Puerto  Rico 

http://wydoe.state.wy.us/doe.asp?ID=7 

Baltimore,  Maryland  21201-2206 

Puerto  Rico  Department  of  Labor  and  Human  Resources 

(410)767-2241 

Prudencio  Rivera  Martinez  Building,  21st  Floor 

(410)  767-2986  FAX 

505  Munoz  Rivera  Avenue 

http://www.dllr.state.md.us/labor/mosh.html 

Hato  Rey,  Puerto  Rico  00918 
(787)754-2119 
(787)  753-9550  FAX 
http://dtrh.prstar.net 
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You  Have  a  Right  to  a  Safe 
and  Healthful  Workplace. 

IT'S  THE  LAW! 

•  You  have  the  right  to  notify  your  employer  or  OSHA 
about  workplace  hazards.  You  may  ask  OSHA  to  keep 
your  name  confide: 

•  iu  have  the  nght  to  nequest  an  OSHA  inspection  if  you 
believe  that  there  u 

your  workplace.  You  or  your  representative  may  participate 
in  the  inspection. 

•  You  can  file  a  complaint  with  OSHA  within  30  days  of 

mnation  by  your  employer  for  making  safety  and  health 
complaints  or  for  exercising  your  rights  under  the  OSH  Act 

•  rou  have  a  nght  to  see  OSHA  citations  issued  to  your 
employer  Your  employer  must  post  the  citations  at  or  near 
the  place  of  the  alleged  violation. 

•  Your  employer  must  correct  workplace  hazards  by  the  date 
indicated  on  the  citation  and  must  certify  that  these  hazards 
have  been  reduced  or  eliminated. 

•  You  have  the  nght  to  copies  of  your  medical  records  or 
records  of  your  exposure  to  toxic  and  harmful  substances 
or  conditions. 

•  Your  employer  must  post  this  notice  in  your  workplace. 


ife  and  healthful  working  conditions  for  working  men  and  women 
throughout  the  Nation.  The  Occupational  Safer)  and  Health  Administration,  in  the  U.S.  Department  of  Labor,  has  the  primary  responsibility  lor 
administering  the  OSH  ill  The  rights  listed  here  may  \ary  depending  on  the  particular  circumstances.  To  file  a  complaint,  report  an  eml 
seek  OSHA  advice,  assistance,  or  products,  call  I -800-321 -OSHA  or  your  nearest  OSHA  ..nice:  •  Atlanta  (404i  562-2300  •  Boston  ((.1 

1 844-1600  •  Kansas  City  (816)  426-5861  «New  Yorl    .  •Philadelphia 

oplainl  online 
or  obtain  more  information  on  OSHA  federal  and  state  programs,  msii  OSHA's  website  al  www.oshst.gov.  If  your  workplace  is  in  a  state  operating 
sH..\-approvcd  plan,  vouremplover  must  jvist  the  required  state  equivalent  of  this  poster. 

I  -800-32 1  -OSHA 
www.osha.gov 

L.S.  Department  of  Labor     *        •  OccupHtiniial  Safct>  and  Health  Administration   •   OSHA  3165 
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Usted  Tiene  el  Derecho  a  un  Lugar 
de  Trabajo  Seguro  y  Saludable. 

LO  ESTABLECE  LA  LEY! 

•  Tiene  el  derecho  de  notificar  a  su  empleador  o  a  la  OSHA  sobre  cualquier  peligro 
en  su  lugar  de  trabajo.  Puede  pedir  a  la  OSHA  que  mantenga  su  nombre  en 
reserva. 

•  Tiene  el  derecho  de  solictor  una  inspeccion  de  la  OSHA  si  considera  que  existen 
condiciones  peligrosas  y  poco  saludables  en  su  lugar  de  trabajo.  Usted  o  su 
representante  puede  participar  en  la  inspeccion. 

•  Puede  presentar  un  reclamo  a  OSHA  durante  un  plazo  de  30  di'as  si  su 
empleador  lo  discrimina  por  presentar  reclamos  de  segundad  y  sanidad  o  por 
ejercer  sus  derechos  de  acuerdo  con  la  Ley. 

•  Tiene  el  derecho  de  ver  las  citaciones  de  la  OSHA  enviadas  a  su  empleador  Su 
empleador  debe  colocar  las  citaciones  en  un  lugar  visible  en  el  sitio  de  la  supuesta 
infraccion  o  cerca  de  el. 

•  Su  empleador  debe  corregir  los  peligros  en  el  lugar  de  trabajo  dentro  del  plazo 
indicado  en  la  ctocion  y  debe  certificar  que  dichos  peligros  se  hayan  reducido  o 
eliminado. 

•  Tiene  el  derecho  de  recibir  copias  de  su  historial  medico  o  de  los  registros  de  su 
exposicion  a  sustancias  o  condiciones  toxicas  y  peligrosas. 

•  Su  empleador  debe  colocar  este  aviso  en  un  lugar  visible  de  su  lugar  de  trabajo. 


La  Le>  de  Segundad  y  Salud  Ocupacionalcs  de  1470  (la  Lev).  PL  91-596,  garanliza  condiciones  oeupaeionales  scguras  y  saludables  para  los 
hombres  y  las  mujeres  que  desempenen  algim  trabajo  en  toda  la  Nacidn.  La  Admimstracion  de  Segundad  y  Salud  Oeupaeionales  (OSHA), 
dependieme  del  Departamento  del  Trabajo  de  los  Fsiados  L'nidos,  es  la  responsable  principal  de  supervisar  la  Ley.  Los  derechos  que  se  indican 
en  esle  documenlo  pueden  vanar  scgiin  las  circunstaneias  particulares.  Para  presentar  un  reclamo.  informal"  sobre  una  cmergencia  o  pedir  consejo, 
asistencia  o  productos  de  la  OSI IA,  llame  al  1-8(10-32 1  -OSHA  o  a  la  oficina  de  la  OSHA  mas  cereana  a  usted:  •  Atlanta  (404)  562-2300  •  Boston 
(617)565-9860  •  Chicago  (312)353-2220  •  Dallas  (214)  767-4731  •  Denver  (303)  844-1600  •  Ciudad  de  Kansas  (816)426-5861  •  Nueva 
York  (212)  337-2378  •  Filadelfia  (215)  861-4900  •  San  Francisco  (415)  975-4310  •  Seattle  (206)  553-5930.  El  nomeroTTYes  1-877-889- 
5627.  Para  presentar  un  reclamo  en  linea  u  obtencr  mas  int'ormacion  sobre  los  programas  federalcs  y  estatales  de  la  OSHA.  visite  el  sitio  Web  dc 
la  OSHA  en  www.osha.gov.  Si  su  lugar  de  trabajo  se  eneuentra  en  un  estado  que  funeiona  segiin  un  plan  aprobado  por  la  OSHA.  su  empleador 
debe  colocar  en  un  sitio  visible  el  equivalenlc  estatal  dc  esle  allelic. 

I  -800-32 1  -OSHA 
www.osha.gov 


Departmcnto  del  Trabajo  de  los  E.E.  UU. 


Administration  de  Seguridad  y  Salud  Oeupaeionales  ■  OSHA  3167 
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§1910.12  Construction  work. 
1910.12(a)  Standards.  The  standards  prescribed  in  part  1926  of  this 
chapter  are  adopted  as  occupational  safety  and  health  standards  under 
section  6  of  the  Act  and  shall  apply,  according  to  the  provisions  thereof,  to 
every  employment  and  place  of  employment  of  every  employee  engaged  in 
construction  work.  Each  employer  shall  protect  the  employment  and  places 
of  employment  of  each  of  his  employees  engaged  in  construction  work  by 
complying  with  the  appropriate  standards  prescribed  in  this  paragraph. 

1910.12(b)  Definition.  For  purposes  of  this  section.  Construction  work 
means  work  for  construction,  alteration,  and/or  repair,  including  painting 
and  decorating.  See  discussion  of  these  terms  in  §1926.13  of  this  title. 

1910.12(c)  Construction  Safety  Act  distinguished.  This  section  adopts  as 
occupational  safety  and  health  standards  under  section  6  of  the  Act  the  stan- 
dards which  are  prescribed  in  part  1926  of  this  chapter.  Thus,  the  standards 
(substantive  rules)  published  in  subpart  C  and  the  following  subparts  of  part 


1926  of  this  chapter  are  applied.  This  section  does  not  incorporate  subparts  A 
and  B  of  part  1926  of  this  chapter.  Subparts  A  and  B  have  pertinence  only  to 
the  application  of  section  107  of  the  Contract  Work  Hours  and  Safety  Standards 
Act  (the  Construction  Safety  Act).  For  example,  the  interpretation  of  the  term 
"subcontractor"  in  paragraph  (c)  of  §1926. 13  of  this  chapter  is  significant  in 
discerning  the  coverage  of  the  Construction  Safety  Act  and  duties  thereunder. 
However,  the  term  "subcontractor"  has  no  significance  in  the  application  of  the 
Act,  which  was  enacted  under  the  Commerce  Clause  and  which  establishes 
duties  for  "employers"  which  are  not  dependent  for  their  application  upon  any 
contractual  relationship  with  the  Federal  Government  or  upon  any  form  of 
Federal  financial  assistance. 

1910.12(d)  For  the  purposes  of  this  part,  to  the  extent  that  it  may  not 
already  be  included  in  paragraph  (b)  of  this  section,  "construction  work" 
includes  the  erection  of  new  electric  transmission  and  distribution  lines 
and  equipment,  and  the  alteration,  conversion,  and  improvement  of  the 
existing  transmission  and  distribution  lines  and  equipment. 


§1910.19  Special  Provisions  for  Air  Contaminants 
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§1910.19  Special  provisions  for  air  contaminants 

1910.19(a)  Asbestos,  tremolite,  anthophyllite.  and  actinolite  dust.  Sec- 
tion 1910. 1001  shall  apply  to  the  exposure  of  every  employee  to  asbestos, 
tremolite,  anthophyllite.  and  actinolite  dust  in  every  employment  and  place 
of  employment  covered  Sec.  1910. 16,  in  lieu  of  any  different  standard  on 
exposure  to  asbestos,  tremolite.  anthophyllite,  and  actinolite  dust  which 
would  otherwise  be  applicable  by  virtue  of  any  of  those  sections. 

1910.19(b)  "Vinyl  chloride."  Section  1910.1017  shall  apply  to  the  exposure 
of  every  employee  to  vinyl  chloride  in  every  employment  and  place  of  em- 
ployment covered  by  1910.12,  1910.13.  1910.14.  1910.15.  or  1910.16.  in 
lieu  of  any  different  standard  on  exposure  to  vinyl  chloride  which  would 
otherwise  be  applicable  by  virtue  of  any  of  those  sections. 

1910.19(c)  "Acrylonltrile."  Section  1910. 1045  shall  apply  to  the  exposure  of 
every  employee  to  acrylonltrile  in  every  employment  and  place  of  employment 
covered  by  1910.12.  1910.13.  1910.14,  1910.15.  or  1910.16,  in  lieu  of  any 
different  standard  on  exposure  to  acrylonltrile  which  would  otherwise  be 
applicable  by  virtue  of  any  of  those  sections. 

1910.19(d)  (Reserved] 

1910.19(e)  "Inorganic  arsenic."  Section  1910. 1018  shall  apply  to  the  expo- 
sure of  every  employee  to  inorganic  arsenic  in  every  employment  covered  by 
1910.12.  1910.13,  1910.14.  1910.15,  or  1910.16.  in  lieu  of  any  different 
standard  on  exposure  to  inorganic  arsenic  which  would  otherwise  be  ap- 
plicable by  virtue  of  any  of  those  sections. 

1910.19(f)  (Reserved] 

1910.19(g)  "Lead."  Section  1910. 1025  shall  apply  to  the  exposure  of  every 
employee  to  lead  in  every  employment  and  place  of  employment  covered 
by  1910.13.  1910.14.  1910.15,  and  1910.16,  in  lieu  of  any  different  stan- 
dard on  exposure  to  lead  which  would  otherwise  be  applicable  by  virtue 
of  those  sections. 

1910.19(h)  "Ethylene  oxide."  Section  1910. 1047  shall  apply  to  the  exposure 
of  every  employee  to  ethylene  oxide  in  every  employment  and  place  of  em- 
ployment covered  by  1910.12,  1910.13,  1910.14,  1910.15,  or  1910.16,  in 


lieu  of  any  different  standard  on  exposure  to  ethylene  oxide  which  would 
otherwise  be  applicable  by  virtue  of  those  sections. 

1910.19(i)  "4,4'-Methylenedianiline  (MDA)."  Section  1910. 1050  shall  apply 
to  the  exposure  of  every  employee  to  MDA  in  every  employment  and  place 
of  employment  covered  by  1910.13.  1910.14,  1910.15  or  1910.16,  in  lieu 
of  any  different  standard  on  exposure  to  MDA  which  would  otherwise  be 
applicable  by  virtue  of  those  sections. 

1910. 19(j)  "Formaldehyde."  Section  1910. 1048  shall  apply  to  the  exposure 
of  every  employee  to  formaldehyde  in  every  employment  and  place  of  em- 
ployment covered  by  1910.12,  1910.13,  1910.14.  1910.15  or  1910.16  in 
lieu  of  any  different  standard  on  exposure  to  formaldehyde  which  would 
otherwise  be  applicable  by  virtue  of  those  sections. 

1910. 19(k)  "Cadmium."  Section  1910.1027  shall  apply  to  the  exposure  of 
every  employee  to  cadmium  in  every  employment  and  place  of  employment 
covered  by  1910.16  in  lieu  of  any  different  standard  on  exposures  to  cad- 
mium that  would  otherwise  be  applicable  by  virtue  of  those  sections. 

1910.19(1)  l,3-Butadiene(BD):  Section  1910.1051  shall  apply  to  the  expo- 
sure of  every  employee  to  BD  in  every  employment  and  place  of  employment 
covered  by  Sees.  1910.12.  1910.13,  1910.14,  1910.15,  or  Sec.  1910.16,  in 
lieu  of  any  different  standard  on  exposure  to  BD  which  would  otherwise  be 
applicable  by  virture  of  those  sections. 

1 9 1 0. 1 9(m)  Methylene  Chloride  (MC) :  Section  1 9 1 0. 1 052  shall  apply  to  the 
exposure  of  every  employee  to  MC  in  every  employment  and  place  of  employ- 
ment covered  by  1910.16  in  lieu  of  any  different  standard  on  exposure  to 
MC  which  would  otherwise  be  applicable  by  virtue  of  that  section  when  it 
is  not  present  in  sealed,  intact  containers. 

|43  FR  28473,  June  30,  1978.  as  amended  at  43  FR  45809,  Oct.  3.  1978;  43 
FR  53007,  Nov.  14.  1978;  44  FR  5447,  Jan.  26,  1979;  46  FR  32022,  June 
19,  1981:  49  FR  25796.  June  22,  1984;  50  FR  51173,  Dec.  13.  1985;  51 
FR  22733.  June  20.  1986:  51  FR  37004,  Oct.  17.  1986;  52  FR  34562,  Sept. 
11,  1987:  52  FR  46291,  Dec.  4,  1987;  57  FR  35666,  Aug.  10,  1992;  57  FR 
42388.  Sept.  14.  1992;  59  FR  40964,  Aug.  10.  1994;  61  FR  56746,  Nov.  4, 
1996;  62  FR  1493,  Jan.  10.  1997] 
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§1910.132  General  requirements. 

1910.132(a)  Application.  Protective  equipment,  including  personal  pro- 
tective equipment  for  eyes,  face,  head,  and  extremities,  protective  clothing, 
respiratory  devices,  and  protective  shields  and  barriers,  shall  be  provided, 
used,  and  maintained  in  a  sanitary  and  reliable  condition  wherever  it  is 
necessary  by  reason  of  hazards  of  processes  or  environment,  chemical  haz- 
ards, radiological  hazards,  or  mechanical  irritants  encountered  in  a  manner 
capable  of  causing  injury  or  impairment  in  the  function  of  any  part  of  the 
body  through  absorption,  inhalation  or  physical  contact. 

1910.132(b)  Employee-owned  equipment.  Where  employees  provide  their 
own  protective  equipment,  the  employer  shall  be  responsible  to  assure  its  ad- 
equacy, including  proper  maintenance,  and  sanitation  of  such  equipment. 

1910.132(c)  Design.  All  personal  protective  equipment  shall  be  of  safe 
design  and  construction  for  the  work  to  be  performed. 

1910.132(d)  Hazard  assessment  and  equipment  selection.  (1)  The  em- 
ployer shall  assess  the  workplace  to  determine  if  hazards  are  present,  or 
are  likely  to  be  present,  which  necessitate  the  use  of  personal  protective 
equipment  (PPE).  If  such  hazards  are  present,  or  likely  to  be  present,  the 
employer  shall: 

1910.132(d)(1)(i)  Select,  and  have  each  affected  employee  use.  the  types  of 
PPE  that  will  protect  the  affected  employee  from  the  hazards  identified  in 
the  hazard  assessment; 

1910.132(d)(1)(H)  Communicate  selection  decisions  to  each  affected  em- 
ployee; and. 

1910.132(d)(1)(iii)  Select  PPE  that  properly  fits  each  affected  employee. 

NOTE:  Non-mandatory  Appendix  B  contains  an  example  of  procedures  that 
would  comply  with  the  requirement  for  a  hazard  assessment. 

1910.1 32(d)(2)  The  employer  shall  verify  that  the  required  workplace  hazard 
assessment  has  been  performed  through  a  written  certification  that  identi- 
fies the  workplace  evaluated;  the  person  certifying  that  the  evaluation  has 
been  performed;  the  date(s)  of  the  hazard  assessment;  and.  which  identifies 
the  document  as  a  certification  of  hazard  assessment. 

1910.132(e)  Defective  and  damaged  equipment.  Defective  or  damaged 
personal  protective  equipment  shall  not  be  used. 


1910.132(f)  Training.  (1)  The  employer  shall  provide  training  to  each 
employee  who  is  required  by  this  section  to  use  PPE.  Each  such  employee 
shall  be  trained  to  know  at  least  the  following: 

1910.132(f)(1)(i)  When  PPE  is  necessary; 

1910.132(f)(1)(ii)  What  PPE  is  necessary: 

1910.132(f)(1)(iii)  How  to  properly  don.  doff,  adjust,  and  wear  PPE: 

1910.132(f)(1)(iv)  The  limitations  of  the  PPE;  and. 

1910.132(f)(1)(v)  The  proper  care,  maintenance,  useful  life  and  disposal 
of  the  PPE. 

1910.132(f)(2)  Each  affected  employee  shall  demonstrate  an  understanding 
of  the  training  specified  in  paragraph  (f)(1)  of  this  section,  and  the  ability 
to  use  PPE  properly,  before  being  allowed  to  perform  work  requiring  the 
use  of  PPE. 

1910.132(f)(3)  When  the  employer  has  reason  to  believe  that  any  affected 
employee  who  has  already  been  trained  does  not  have  the  understanding 
and  skill  required  by  paragraph  (f)(2)  of  this  section,  the  employer  shall 
retrain  each  such  employee.  Circumstances  where  retraining  is  required 
include,  but  are  not  limited  to,  situations  where: 

1910.132(f)(3)(i)  Changes  in  the  workplace  render  previous  training  ob- 
solete; or 

1910.1 32(f)(3)(ii)  Changes  in  the  types  of  PPE  to  be  used  render  previous 
training  obsolete;  or 

1910.1 32(f)(3)(iii)  Inadequacies  in  an  affected  employee's  knowledge  or  use 
of  assigned  PPE  indicate  that  the  employee  has  not  retained  the  requisite 
understanding  or  skill. 

1910.132(f)(4)  The  employer  shall  verify  that  each  affected  employee  has 
received  and  understood  the  required  training  through  a  written  certification 
that  contains  the  name  of  each  employee  trained,  the  date(s)  of  training, 
and  that  identifies  the  subject  of  the  certification. 

1910.132(g)  Paragraphs  (d)  and  (f)  of  this  section  apply  only  to  §§1910. 133. 
1910.135.  1919.136,  and  1910.138.  Paragraphs  (d)  and  (f)  of  this  section 
do  not  apply  to  §§1910.134  and  1910.137. 

[39  FR  23502.  June  27.  1974.  as  amended  at  59  FR  16334.  Apr.  6.  1994: 
59  FR  33910,  July  1,  1994);  59  FR  34580,  July  6.  1994). 
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§1910.136  Foot  protection. 

1910.136(a)  General  requirements.  The  employer  shall  ensure  that 
each  affected  employee  uses  protective  footwear  when  working  in  areas 
where  there  is  a  danger  of  foot  injuries  due  to  falling  or  rolling  objects, 
or  objects  piercing  the  sole,  and  where  such  employee's  feet  are  exposed 
to  electrical  hazards. 

1 91 0.1 36(b)  Criteria  for  protective  footwear.  (1 )  Protective  footwear  pur- 
chased after  July  5.  1994  shall  comply  with  ANSI  Z41-1991.  "American 
National  Standard  for  Personal  Protection — Protective  Footwear."  which  is 


incorporated  by  reference  as  specified  in  §  19 10.6.  or  shall  be  demonstrated 
by  the  employer  to  be  equally  effective. 

1910.136(b)(2)  Protective  footwear  purchased  before  July  5,  1994  shall  com- 
ply with  the  ANSI  standard  "USA  Standard  for  Men's  Safety -Toe  Footwear," 
Z41. 1-1967,  which  is  incorporated  by  reference  as  specified  in  §1910.6,  or 
shall  be  demonstrated  by  the  employer  to  be  equally  effective. 

[59  FR  16362,  Apr.  6.  1994;  59  FR  33910.  July  1.  1994,  61  FR  9227, 
Mar.  7,  1996;  61  FR  19547.  May  2.  1996;  61  FR  21228,  May  9.  1996) 
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§1910.137  Electrical  protective  equipment 

1910.137(a)  Design  requirements.  Insulating  blankets,  matting,  covers, 
line  hose,  gloves,  and  sleeves  made  of  rubber  shall  meet  the  following 
requirements: 

1910.137(a)(1)  Manufacture  and  marking,  (i)  Blankets,  gloves,  and  sleeves 
shall  be  produced  by  a  seamless  process. 

1910.137(a)(1)(ii)  Each  item  shall  be  clearly  marked  as  follows: 

1910.137(a)(1)(ii)(A)  Class  0  equipment  shall  be  marked  Class  0. 

1910.137(a)(1)(ii)(B)  Class  1  equipment  shall  be  marked  Class  1. 

1910.137(a)(1)(ii)(C)  Class  2  equipment  shall  be  marked  Class  2. 

1910.137(a)(1)(ii)(D)  Class  3  equipment  shall  be  marked  Class  3. 

1910.137(a)(1)(ii)(E)  Class  4  equipment  shall  be  marked  Class  4. 

1910.137(a)(1)(ii)(F)  Non-ozone-resistant  equipment  other  than  matting 
shall  be  marked  Type  I. 

1910.137(a)(1)(ii)(G)  Ozone-resistant  equipment  other  than  matting  shall 
be  marked  Type  II. 

1910.137(a)(1)(ii)(H)  Other  relevant  markings,  such  as  the  manufacturer's 
identification  and  the  size  of  the  equipment,  may  also  be  provided. 

1 91 0.1 37(a)(1  )(iii)  Markings  shall  be  nonconducting  and  shall  be  applied  in 
such  a  manner  as  not  to  impair  the  insulating  qualities  of  the  equipment. 

1910.137(a)(1)(iv)  Markings  on  gloves  shall  be  confined  to  the  cuff  portion 
of  the  glove. 

1910.137(a)(2)  Electrical  requirements,  (i)  Equipment  shall  be  capable  of 
withstanding  the  a-c  proof-test  voltage  specified  in  Table  I-2  or  the  d-c 
proof-test  voltage  specified  in  Table  1-3. 

1910.137(a)(2)(i)(A)The  proof  test  shall  reliably  indicate  that  the  equipment 
can  withstand  the  voltage  involved. 

1 91 0.1 37(a)(2)(i)(B)  The  test  voltage  shall  be  applied  continuously  for  3  min- 
utes for  equipment  other  than  matting  and  shall  be  applied  continuously 
for  1  minute  for  matting. 

1910.137(a)(2)(i)(C)  Gloves  shall  also  be  capable  of  withstanding  the  a-c 
proof-test  voltage  specified  in  Table  1-2  after  a  16-hour  water  soak.  (See 
the  note  following  paragraph  (a)(3)(ii)(B)  of  this  section.) 

1910.137(a)(2)(H)  When  the  a-c  proof  test  is  used  on  gloves,  the  60-hertz 
proof-test  current  may  not  exceed  the  values  specified  in  Table  1-2  at  any 
time  during  the  test  period. 

1910.1 37(a)(2)(ii)(A)  If  the  a-c  proof  test  is  made  at  a  frequency  other  than 
60  Hertz,  the  permissible  proof-test  current  shall  be  computed  from  the 
direct  ratio  of  the  frequencies. 

1910.137(a)(2)(ii)(B)  For  the  test,  gloves  (right  side  out)  shall  be  filled  with 
tap  water  and  immersed  in  water  to  a  depth  that  is  in  accordance  with  Table 
1-4.  Water  shall  be  added  to  or  removed  from  the  glove,  as  necessary,  so 
that  the  water  level  is  the  same  inside  and  outside  the  glove. 
1910.137(a)(2)(ii)(C)  After  the  16-hour  water  soak  specified  in  paragraph 
(a)(2)(i)(C)  of  this  section,  the  60-Hertz  proof-test  current  may  exceed  the 
values  given  in  Table  1-2  by  not  more  than  2  milliamperes. 
1910.137(a)(2)(iii)  Equipment  that  has  been  subjected  to  a  minimum  break- 
down voltage  test  may  not  be  used  for  electrical  protection.  (See  the  note 
following  paragraph  (a)(3)(ii)(B)  of  this  section.) 

1910.137(a)(2)(iv)  Material  used  for  Type  II  insulating  equipment  shall  be 
capable  of  withstanding  an  ozone  test,  with  no  visible  effects.  The  ozone 
test  shall  reliably  indicate  that  the  material  will  resist  ozone  exposure  in 
actual  use.  Any  visible  signs  of  ozone  deterioration  of  the  material,  such 
as  checking,  cracking,  breaks,  or  pitting,  is  evidence  of  failure  to  meet  the 
requirements  for  ozone-resistant  material.  (See  the  note  following  paragraph 
(a)(3)(ii)(B)  of  this  section.) 

1910.137(a)(3)  Workmanship  and  finish,  (i)  Equipment  shall  be  free  of  harm- 
ful physical  irregularities  that  can  be  detected  by  the  tests  or  inspections 
required  under  this  section. 

1910.137(a)(3)(H)  Surface  irregularities  that  may  be  present  on  all  rubber 
goods  because  of  imperfections  on  forms  or  molds  or  because  of  inherent 
difficulties  in  the  manufacturing  process  and  that  may  appear  as  inden- 


tations, protuberances,  or  imbedded  foreign  material  are  acceptable  under 

the  following  conditions: 

1 91 0.1 37(a)(3)(ii)(A)  The  indentation  or  protuberance  blends  into  a  smooth 

slope  when  the  material  is  stretched. 

1910.137(a)(3)(ii)(B)  Foreign  material  remains  in  place  when  the  insulating 

material  is  folded  and  stretches  with  the  insulating  materia]  surrounding  it. 

NOTE:  Rubber  insulating  equipment  meeting  the  following  national  con- 
sensus standards  is  deemed  to  be  in  compliance  with  paragraph  (a)  of  this 
section: 

American  Society  for  Testing  and  Materials  (ASTM)  D  120-87.  Specification 
for  Rubber  Insulating  Gloves. 

ASTM  D  178-93  (or  D  178-88)  Specification  for  Rubber  Insulating  Matting. 
ASTM  D  1048-93  (or  D  104888a)  Specification  for  Rubber  Insulating 
Blankets. 

ASTM  D  1049-93  (or  D  1049-88)  Specification  for  Rubber  Insulating  Covers. 
ASTM  D  1050-90.  Specification  for  Rubber  Insulating  Line  Hose. 
ASTM  D  1051-87.  Specification  for  Rubber  Insulating  Sleeves. 
These  standards  contain  specifications  for  conducting  the  various  tests 
required  in  paragraph  (a)  of  this  section.  For  example,  the  a-c  and  d-c  proof 
tests,  the  breakdown  test,  the  water  soak  procedure,  and  the  ozone  test  men- 
tioned in  this  paragraph  are  described  in  detail  in  the  ASTM  standards. 

1910.137(b)  In-service  care  and  use.  (1)  Electrical  protective  equipment 
shall  be  maintained  in  a  safe,  reliable  condition. 

1910.137(b)(2)  The  following  specific  requirements  apply  to  insulating 

blankets,  covers,  line  hose,  gloves,  and  sleeves  made  of  rubber: 

1910.137(b)(2)(i)  Maximum  use  voltages  shall  conform  to  those  listed  in 

Table  1-5. 

1 91 0.137(b)(2)(H)  Insulating  equipment  shall  be  inspected  for  damage  before 

each  day's  use  and  immediately  following  any  incident  that  can  reasonably 

be  suspected  of  having  caused  damage.  Insulating  gloves  shall  be  given  an 

air  test,  along  with  the  inspection. 

1910.137(b)(2)(iii)  Insulating  equipment  with  any  of  the  following  defects 

may  not  be  used: 

1 910.1 37(b)(2)(iii)(A)  A  hole,  tear,  puncture,  or  cut; 

1910.137(b)(2)(iii)(B)  Ozone  cutting  or  ozone  checking  (the  cutting  action 
produced  by  ozone  on  rubber  under  mechanical  stress  into  a  series  of 
interlacing  cracks); 

1910.137(b)(2)(iii)(C)  An  embedded  foreign  object; 

1910.137(b)(2)(iii)(D)  Any  of  the  following  texture  changes:  swelling,  soft- 
ening, hardening,  or  becoming  sticky  or  inelastic. 

1910.137(b)(2)(iii)(E)  Any  other  defect  that  damages  the  insulating 

properties. 

1 9 1 0. 1 37(b)(2)(iv)  Insulating  equipment  found  to  have  other  defects  that  might 

affect  its  insulating  properties  shall  be  removed  from  service  and  returned  for 

testing  under  paragraphs  (b)(2)(viii)  and  (b)(2)(ix)  of  this  section. 

1910.137(b)(2)(v)  Insulating  equipment  shall  be  cleaned  as  needed  to  remove 
foreign  substances. 

1910.137(b)(2)(vi)  Insulating  equipment  shall  be  stored  in  such  a  location  and 
in  such  a  manner  as  to  protect  it  from  light,  temperature  extremes,  excessive 
humidity,  ozone,  and  other  injurious  substances  and  conditions. 

1910.137(b)(2)(vii)  Protector  gloves  shall  be  worn  over  insulating  gloves, 
except  as  follows: 

191 0.1 37(b)(2)(vii)(A)  Protector  gloves  need  not  be  used  with  Class  0  gloves, 
under  limited-use  conditions,  where  small  equipment  and  parts  manipu- 
lation necessitate  unusually  high  finger  dexterity. 

NOTE:  Extra  care  is  needed  in  the  visual  examination  of  the  glove  and  in 
the  avoidance  of  handling  sharp  objects. 

1910.137(b)(2)(vii)(B)  Any  other  class  of  glove  may  be  used  for  similar 
work  without  protector  gloves  if  the  employer  can  demonstrate  that  the 
possibility  of  physical  damage  to  the  gloves  is  small  and  if  the  class  of 
glove  is  one  class  higher  than  that  required  for  the  voltage  involved. 
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Insulating  gloves  thai  have  been  used  without  protei  i"i  glove*  may  no) 
in-  used  .ii  .1  highei  voltage  until  they  have  been  tested  undei  the  provl 
tiona  ..i  paragraph!  (b)(2)(vUl)  and  (b)(2)(lx)  ol  thla  •«  don 

i9io.i37(b)(2)(viii)  Electrical  protective  equipment  sh.iii  be  subjected  to 
perlodlf  electrical  teata  Peal  voltagea  and  the  maximum  intervals  between 
teata  shall  be  In  ai  cordance  with  [able  i  6  and  rabli  I  >> 

i8io.i37(b)(2)(i«)  The  teal  method  uaed  unda  paragrapha  [b)(2)(vlll]  and 
|b)(2)(ix)  hi  thla  section  sh.iii  reliably  Indicate  whether  the  Insulating  equip 
mi-Hi  i  .in  withstand  the  voltagea  involved. 

note:  Standard  electrical  teal  method*  conald  ting  thla  re 

qulremenl  are  given  In  the  following  national  consensus  standards: 

American  Society  for  Heating  and  Materials  [ASTM]  i>  120  87,  Spa  Ifla a 

for  Rubber  Insulating  Gloves. 

asim  i)  1048-93.  Specincaiion  for  Rubber  Insulating  Blankets. 

ASTM  D  1049-93.  Specification  for  Rubber  Insulating  Covers. 

ASTM  D  1050-90.  Specification  for  Rubber  Insulating  Line  Hose. 

ASTM  D  1051-87.  Specification  for  Rubber  Insulating  Sleeves. 

ASTM  F  478-92.  Specification  for  In-Service  Care  of  Insulating  Line  Hose 
and  Covers. 

ASTM  F  479-93.  Specification  for  In-Service  Care  of  Insulating  Blankets. 

ASTM  F  496-93b  Specification  for  In-Service  Care  of  Insulating  Gloves 
and  Sleeves. 

1910.137(b)(2)(x)  Insulating  equipment  failing  to  pass  inspections  or  elec- 
trical tests  may  not  be  used  by  employees,  except  as  follows: 

1910.137(b)(2)(x)(A)  Rubber  insulating  line  hose  may  be  used  in  shorter 
lengths  with  the  defective  portion  cut  off. 

1910.137(b)(2)(x)(B)  Rubber  insulating  blankets  may  be  repaired  using  a 
compatible  patch  that  results  in  physical  and  electrical  properties  equal 
to  those  of  the  blanket. 

1 91 0. 1 37(b)(2)(x)(C)  Rubber  insulating  blankets  may  be  salvaged  by  severing 
the  defective  area  from  the  undamaged  portion  of  the  blanket.  The  resulting 
undamaged  area  may  not  be  smaller  than  22  inches  by  22  inches  (560  mm 
by  560  mm)  for  Class  1.  2.  3.  and  4  blankets. 

1 91 0. 1 37(b)(2)(x)(D)  Rubber  insulating  gloves  and  sleeves  with  minor  phys- 
ical defects,  such  as  small  cuts,  tears,  or  punctures,  may  be  repaired  by  the 
application  of  a  compatible  patch.  Also,  rubber  insulating  gloves  and  sleeves 
with  minor  surface  blemishes  may  be  repaired  with  a  compatible  liquid 
compound.  The  patched  area  shall  have  electrical  and  physical  properties 
equal  to  those  of  the  surrounding  material.  Repairs  to  gloves  are  permitted 
only  in  the  area  between  the  wrist  and  the  reinforced  edge  of  the  opening. 

1910.137(b)(2)(xi)  Repaired  insulating  equipment  shall  be  retested  before 
it  may  be  used  by  employees. 

1 91 0. 1 37(b)(2)(xii)  The  employer  shall  certify  that  equipment  has  been  tested 
in  accordance  with  the  requirements  of  paragraphs  (b)(2)(viii),  (b)(2)(ix).  and 
(b)(2)(xi)  of  this  section.  The  certification  shall  identify  the  equipment  that 
passed  the  test  and  the  date  it  was  tested. 

NOTE:  Marking  of  equipment  and  entering  the  results  of  the  tests  and 
the  dates  of  testing  onto  logs  are  two  acceptable  means  of  meeting 
this  requirement. 

TABLE  I-2— A-C  PROOF-TEST  REQUIREMENTS 

Maximum  proof-test  current,  mA  (gloves  only) 


TABLE  I-3— DC  PROOF-TEST  REQUIREMENTS 


Class  of  equipment 


Proof-test  voltage 


Proof-test 

267-mm 

356-mm 

406-mm 

457-mm 

Class  of 

voltage 

(10.5-in) 

(14-in) 

(16- in) 

(18-in) 

equipment 

rms  V 

glove 

glove 

glove 

glove 

0 

5.000 

8 

12 

14 

16 

1 

10.000 

14 

16 

18 

2 

20.000 

16 

18 

20 

3 

30.000 

18 

20 

22 

4 

40.000 

22 

24 

0 

1 . 

■I 
a 


20.000 
10.000 

50.000 
60.000 
70.000 


NOTE:  The  d-c  voltages  listed  in  this  table  are  not  appropriate  lor  proof  testing  rubber 
insulating  line  hose  or  covers.  For  this  equipment,  d-c  proof  tests  shall  use  a  voltage 
high  enough  to  indicate  that  the  equipment  can  be  safely  used  at  the  voltages  listed  In 
Table  1-4.  See  ASTM  D  1050-90  and  ASTM  D  1049-88  lor  further  information  on  proof 
tests  for  rubber  insulating  line  hose  and  covers. 

TABLE  1-4— GLOVE  TESTS— WATER  LEVEL  •»* 


AC  proof  test 

DC  proof  test 

Class  of  glove 

mm. 

in. 

mm. 

in. 

0 

38 

1.5 

38 

1.5 

1 

38 

1.5 

51 

2.0 

2 

64 

2.5 

76 

3.0 

3 

89 

3.5 

102 

4.0 

4 

127 

5.0 

153 

6.0 

1  The  water  level  is  given  as  the  clearance  from  the  cuff  of  the  glove  to  the  water  line, 
with  a  tolerance  of  ±1 3  mm.  (  ±0.5  in.). 

2  If  atmospheric  conditions  make  the  specified  clearances  impractical,  the  clearances 
may  be  increased  by  a  maximum  of  25  mm.  (1  in.). 


TABLE  1-5—  RUBBER  INSULATING  EQUIPMENT 
VOLTAGE  REQUIREMENTS 


Maximum  use 

Class  of 

voltage1 

Retest  voltage2 

Retest  voltage2 

equipment 

a-c — rms 

a-c — rms 

d-c — avg 

0 

1.000 

5.000 

20.000 

1 

7.500 

10.000 

40.000 

2 

17.000 

20.000 

50.000 

3 

26.500 

30.000 

60.000 

4 

36.000 

40.000 

70.000 

'  The  maximum  use  voltage  is  the  a-c  voltage  (rms)  classification  of  the  protective  equip- 
ment that  designates  the  maximum  nominal  design  voltage  of  the  energized  system 
that  may  be  safely  worked.  The  nominal  design  voltage  is  equal  to  the  phase-to-phase 
voltage  on  multiphase  circuits.  However,  the  phase-to-ground  potential  is  considered 
to  be  the  nominal  design  voltage: 

(1 )  If  there  is  no  multiphase  exposure  in  a  system  area  and  if  the  voltage  exposure  is  limited 
to  the  phase-to-  ground  potential,  or 

(2)  If  the  electrical  equipment  and  devices  are  insulated  or  isolated  or  both  so  that  the 
multiphase  exposure  on  a  grounded  wye  circuit  is  removed. 

2  The  proof-test  voltage  shall  be  applied  continuously  for  at  least  1  minute,  but  no  more 
than  3  minutes. 


597 


TABLE  1-6— RUBBER  INSULATING  EQUIPMENT 
TEST  INTERVALS 


Type  of  equipment 


When  to  test 


value  is  suspect. 

Rubber  insulating  covers 

Upon  indication  that  insulating 

value  is  suspect. 

Rubber  insulating  blankets 

Before  first  issue  and  every  12 

months  thereafter. ' 

Rubber  Insulating  gloves 

Before  first  issue  and  every  6 

months  thereafter. ' 

Rubber  Insulating  sleeves 

Before  first  issue  and  every  12 

months  thereafter. ' 

If  the  insulating  equipment  has  been  electrically  tested  but  not  issued  for  service, 
it  may  not  be  placed  into  service  unless  it  has  been  electrically  tested  within  the 
previous  12  months. 

[59  FR  4435,  Jan.  31,  1994;  59  FR  33662.  June  30.  1994] 


NOTFS 


§1910.138  Hand  Protection 
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§1910.138  Hand  protection. 

1910.138(a)  General  requirements.  Employers  shall  select  and  require 
employees  to  use  appropriate  hand  protection  when  employees'  hands  are 
exposed  to  hazards  such  as  those  from  skin  absorption  of  harmful  sub- 
stances; severe  cuts  or  lacerations:  severe  abrasions;  punctures;  chemical 
burns;  thermal  bums;  and  harmful  temperature  extremes. 


1910.138(b)  Selection.  Employers  shall  base  the  selection  of  the  appro- 
priate hand  protection  on  an  evaluation  of  the  performance  characteristics 
of  the  hand  protection  relative  to  the  task(s)  to  be  performed,  conditions 
present,  duration  of  use.  and  the  hazards  and  potential  hazards  identi- 
fied. 

(59  FR  16362.  Apr.  6.  1994] 


§1910.146  Permit-Required  Confined  Spaces 


§1910.146  Permit-required  confined  spaces. 

1910.146(a)  Scope  and  application.  This  section  contains  requirements 
for  practices  and  procedures  to  protect  employees  in  general  industry  from 
the  hazards  of  entry  into  permit-required  confined  spaces.  This  section  does 
not  apply  to  agriculture,  to  construction,  or  to  shipyard  employment  (Parts 
1928,  1926.  and  1915  of  this  chapter,  respectively). 

1910.146(b)  Definitions. 

Acceptable  entry  conditions  means  the  conditions  that  must  exist  in  a 

permit  space  to  allow  entry  and  to  ensure  that  employees  involved  with 

a  permit -required  confined  space  entry  can  safely  enter  into  and  work 

within  the  space. 

Attendant  means  an  individual  stationed  outside  one  or  more  permit  spaces 

who  monitors  the  authorized  entrants  and  who  performs  all  attendant's 

duties  assigned  in  the  employer's  permit  space  program. 

Authorized  entrant  means  an  employee  who  is  authorized  by  the  employer 

to  enter  a  permit  space. 

Blanking  or  blinding  means  the  absolute  closure  of  a  pipe.  line,  or  duct  by 
the  fastening  of  a  solid  plate  (such  as  a  spectacle  blind  or  a  skillet  blind)  that 
completely  covers  the  bore  and  that  is  capable  of  withstanding  the  maximum 
pressure  of  the  pipe.  line,  or  duct  with  no  leakage  beyond  the  plate. 

Confined  space  means  a  space  that: 

(1)  Is  large  enough  and  so  configured  that  an  employee  can  bodily  enter 
and  perform  assigned  work;  and 

(2)  Has  limited  or  restricted  means  for  entry  or  exit  (for  example,  tanks, 
vessels,  silos,  storage  bins,  hoppers,  vaults,  and  pits  are  spaces  that 
may  have  limited  means  of  entry.);  and 

(3)  Is  not  designed  for  continuous  employee  occupancy. 

Double  block  and  bleed  means  the  closure  of  a  line.  duct,  or  pipe  by  closing 
and  locking  or  tagging  two  in-line  valves  and  by  opening  and  locking  or 
tagging  a  drain  or  vent  valve  in  the  line  between  the  two  closed  valves. 

Emergency  means  any  occurrence  (including  any  failure  of  hazard  control 
or  monitoring  equipment)  or  event  internal  or  external  to  the  permit  space 
that  could  endanger  entrants. 

Engulfment  means  the  surrounding  and  effective  capture  of  a  person  by  a  liquid 
or  finely  divided  (flowable)  solid  substance  that  can  be  aspirated  to  cause  death 
by  filling  or  plugging  the  respiratory  system  or  that  can  exert  enough  force  on 
the  body  to  cause  death  by  strangulation,  constriction,  or  crushing. 

Entry  means  the  action  by  which  a  person  passes  through  an  opening  into 
a  permit-required  confined  space.  Entry  includes  ensuing  work  activities 
in  that  space  and  is  considered  to  have  occurred  as  soon  as  any  part  of  the 
entrant's  body  breaks  the  plane  of  an  opening  into  the  space. 
Entry  permit  (permit)  means  the  written  or  printed  document  that  is  provided 
by  the  employer  to  allow  and  control  entry  into  a  permit  space  and  that 
contains  the  information  specified  in  paragraph  (f)  of  this  section. 
Entry  supervisor  means  the  person  (such  as  the  employer,  foreman,  or  crew 
chief)  responsible  for  determining  if  acceptable  entry  conditions  are  present  at 
a  permit  space  where  entry  is  planned,  for  authorizing  entry  and  overseeing 
entry  operations,  and  for  terminating  entry  as  required  by  this  section. 
NOTE:  An  entry  supervisor  also  may  serve  as  an  attendant  or  as  an  autho- 
rized entrant,  as  long  as  that  person  is  trained  and  equipped  as  required 
by  this  section  for  each  role  he  or  she  fills.  Also,  the  duties  of  entry  super- 


visor may  be  passed  from  one  individual  to  another  during  the  course  of 
an  entry  operation. 

Hazardous  atmosphere  means  an  atmosphere  that  may  expose  employees 
to  the  risk  of  death,  incapacitation,  impairment  of  ability  to  self-rescue  (that 
is.  escape  unaided  from  a  permit  space),  injury,  or  acute  illness  from  one 
or  more  of  the  following  causes: 

( 1 1  Flammable  gas,  vapor,  or  mist  in  excess  of  1 0  percent  of  its  lower  flam- 
mable limit  (LFL): 

(2)  Airborne  combustible  dust  at  a  concentration  that  meets  or  exceeds  its 
LFL: 

NOTE:  This  concentration  may  be  approximated  as  a  condition  in  which 
the  dust  obscures  vision  at  a  distance  of  5  feet  (1.52  m)  or  less. 

(3)  Atmospheric  oxygen  concentration  below  19.5  percent  or  above 
23.5  percent; 

(4)  Atmospheric  concentration  of  any  substance  for  which  a  dose  or  a  per- 
missible exposure  limit  is  published  in  Subpart  G.  Occupational  Health 
and  Environmental  Control  or  in  Subpart  Z,  Toxic  and  Hazardous  Sub- 
stances, of  this  part  and  which  could  result  in  employee  exposure  in 
excess  of  its  dose  or  permissible  exposure  limit: 

NOTE:  An  atmospheric  concentration  of  any  substance  that  is  not  capable 
of  causing  death,  incapacitation,  impairment  of  ability  to  self-rescue,  injury, 
or  acute  illness  due  to  its  health  effects  is  not  covered  by  this  provision. 

(5)  Any  other  atmospheric  condition  that  is  immediately  dangerous  to  life 
or  health. 

NOTE:  For  air  contaminants  for  which  OSHA  has  not  determined  a  dose  or 
permissible  exposure  limit,  other  sources  of  information,  such  as  Material 
Safety  Data  Sheets  that  comply  with  the  Hazard  Communication  Standard. 
§1910. 1200  of  this  part,  published  information,  and  internal  documents  can 
provide  guidance  in  establishing  acceptable  atmospheric  conditions. 
Hot  work  permit  means  the  employer's  written  authorization  to  perform 
operations  (for  example,  riveting,  welding,  cutting,  burning,  and  heating) 
capable  of  providing  a  source  of  ignition. 

Immediately  dangerous  to  life  or  health  (IDLH)  means  any  condition  that 
poses  an  immediate  or  delayed  threat  to  life  or  that  would  cause  irreversible 
adverse  health  effects  or  that  would  interfere  with  an  individual's  ability  to 
escape  unaided  from  a  permit  space. 

NOTE:  Some  materials — hydrogen  fluoride  gas  and  cadmium  vapor,  for 
example — may  produce  immediate  transient  effects  that,  even  if  severe,  may 
pass  without  medical  attention,  but  are  followed  by  sudden,  possibly  fatal 
collapse  1 2-72  hours  after  exposure.  The  victim  "feels  normal"  from  recovery 
from  transient  effects  until  collapse.  Such  materials  in  hazardous  quantities 
are  considered  to  be  "immediately"  dangerous  to  life  or  health. 
Inerting  means  the  displacement  of  the  atmosphere  in  a  permit  space  by  a 
noncombustible  gas  (such  as  nitrogen)  to  such  an  extent  that  the  resulting 
atmosphere  is  noncombustible. 

NOTE:  This  procedure  produces  an  IDLH  oxygen-deficient  atmosphere. 

isolation  means  the  process  by  which  a  permit  space  is  removed  from  service 
and  completely  protected  against  the  release  of  energy  and  materia]  into  the 
space  by  such  means  as:  blanking  or  blinding;  misaligning  or  removing  sections 
of  lines,  pipes,  or  ducts:  a  double  block  and  bleed  system;  lockout  or  tagout  of 
all  sources  of  energy;  or  blocking  or  disconnecting  all  mechanical  linkages. 
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Lmst>r*aJcma  means  the  Intentional  opening  of  a  pipe,  line,  or  duct  thai 

ins  Imth  ( ,iiniiii>  ilammable, oatve,  i  ii  n  \i,  material,  an  Inert  gaa,  or  any 

iluiii  .ii  .1  volume,  pleasure,  a  tempera  tun  i  apable  "i  i  sualng  Injur] 

■Von  pannfl  con/tried  space ana  i  confined  apace  thai  doea  no) tain 

in  .  with  reaped  to  atmospheric  hazards,  have  the  potential  to  contain  any 

hazard  capable  "i  causing  death  oi  serious  physical  harm. 

Oxygen  dejirtent  atmosphere  means  .in  atmosphere  i  ontainlng  less  than 

19.5  percent  oxygen  by  volume 

<  iw/./.n  .nn./i../  .if in. is/i/i,;.-  means  an  atmosphere  containing  more  than 

33.8  percent  oxygen  l)V  volume. 

Permit  required  confined  spin,-  (penult  spac  e)  means  a  conlined  span-  that 

has  one  or  more  cd  the  following  characteristics: 

(1)  Contains  or  has  a  potential  to  contain  a  hazardous  atmosphere: 

(2)  Contains  a  material  that  has  the  potential  lor  c-iiiiiillino,  an  cnli.mt 

(3)  Has  an  Internal  configuration  such  that  an  entrant  could  be  trapped 
or  asphyxiated  by  inwardly  converging  walls  or  by  a  floor  which  slopes 
downward  and  tapers  to  a  smaller  cross-section:  or 

(4)  Contains  any  other  recognized  serious  safety  or  health  hazard. 

Permit-required  confined  space  program  (penult  space  program)  means  the 
employer's  overall  program  for  controlling,  and.  where  appropriate,  for  pro- 
tecting employees  from,  permit  space  hazards  and  for  regulating  employee 
entry  into  permit  spaces. 

Permit  system  means  the  employer's  written  procedure  for  preparing  and 
Issuing  permits  for  entry  and  for  returning  the  permit  space  to  service  fol- 
lowing termination  of  entry. 

Prohibited  condition  means  any  condition  in  a  permit  space  that  is  not  al- 
lowed by  the  permit  during  the  period  when  entry  is  authorized. 

Rescue  seroice  means  the  personnel  designated  to  rescue  employees  from 
permit  spaces. 

Retrieval  system  means  the  equipment  (including  a  retrieval  line,  chest  or 
lull-body  harness,  wristlets,  if  appropriate,  and  a  lifting  device  or  anchor) 
used  for  non-entry  rescue  of  persons  from  permit  spaces. 

Testing  means  the  process  by  which  the  hazards  that  may  confront  entrants 
of  a  permit  space  are  identified  and  evaluated.  Testing  includes  specifying 
the  tests  that  are  to  be  performed  in  the  permit  space. 

NOTE:  Testing  enables  employers  both  to  devise  and  implement  adequate 
control  measures  for  the  protection  of  authorized  entrants  and  to  determine 
if  acceptable  entry  conditions  are  present  immediately  prior  to,  and  dur- 
ing, entry. 

1910.146(c)  General  requirements.  (1)  The  employer  shall  evaluate  the 
workplace  to  determine  if  any  spaces  are  permit-required  confined  spaces. 

NOTE:  Proper  application  of  the  decision  flow  chart  in  appendix  A  to 
§1910. 146  would  facilitate  compliance  with  this  requirement. 

1 91 0.1 46(c)(2)  If  the  workplace  contains  permit  spaces,  the  employer  shall 
inform  exposed  employees,  by  posting  danger  signs  or  by  any  other  equally 
effective  means,  of  the  existence  and  location  of  and  the  danger  posed  by 
the  permit  spaces. 

NOTE:  A  sign  reading  "DANGER— PERMIT-REQUIRED  CONFINED  SPACE. 
DO  NOT  ENTER"  or  using  other  similar  language  would  satisfy  the  re- 
quirement for  a  sign. 

1910.146(c)(3)  If  the  employer  decides  that  its  employees  will  not  enter 
permit  spaces,  the  employer  shall  take  effective  measures  to  prevent  its  em- 
ployees from  entering  the  permit  spaces  and  shall  comply  with  paragraphs 
(c)(1).  (c)(2).  (c)(6).  and  (c)(8)  of  this  section. 

1910.146(c)(4)  If  the  employer  decides  that  its  employees  will  enter  permit 
spaces,  the  employer  shall  develop  and  implement  a  written  permit  space 
program  that  complies  with  this  section.  The  written  program  shall  be  avail- 
able for  inspecUon  by  employees  and  their  authorized  representatives. 

1910.146(c)(5)  An  employer  may  use  the  alternate  procedures  specified 
in  paragraph  (c)(5)(ii)  of  this  secUon  for  entering  a  permit  space  under  the 
conditions  set  forth  in  paragraph  (c)(5)(i)  of  this  secUon. 

1910.146(c)(5)(i)  An  employer  whose  employees  enter  a  permit  space  need 
not  comply  with  paragraphs  (d)  through  (f)  and  (h)  through  (k)  of  this  sec- 
Uon. provided  that: 


1910.146(c)(5MI)(A)  Hi.  employe!  can  demonstrate  that  the  only  hazard  |K>srd 
by  the  permit  apaa  I    in  ictualor  potential  hazardous  atmosphere: 

1910.146(c)(5)(I)(B)  i  in  employe]  can  demonstrate  that  continuous  lorced 
aii  ventilation  alone  is  sufficient  to  maintain  that  penntl  space  safe  for 

entry; 

i9i0.i46(c)(5)(i)(C)nn  employei  develops  monitoring  and  Inspection  data 

thai   supports  the  .1.  n:  Irallons  required  by  paragraphs  (c)|5)ll)(A)  and 

(C)(5)(1)(B)  "•  this  section; 

1910.146(c)(5)(iXP)  If  an  Initial  entry  of  the  penult  spare  Is  necessary  to  obtain 

i  in- 1  lata  required  by  paragraph  (c](5)(fJ(Ool  this  section,  t  he  entry  is  performed 

in  i  ompllanee  with  paragraphs  (d)  through  (k|  ol  ilns  -,.-.  Hon: 

1910.146(c)(5)(i)(E)  The  determinations  and  supporting  data  required  by 
paragraphs  (c)(5)(l)(A).  (c)(5)(l)(B).  and  (c)(5)(i)(C)  of  this  section  are  docu- 
mented by  the  employer  and  are  made  available  to  each  employee  who 
enters  the  permit  space  under  the  terms  of  paragraph  (c)(5)  of  this  section 
or  to  that  employee's  authorized  representative:  and 

1910.1 46(c)(5)(i)(F)  Entry  into  the  permit  space  under  the  terms  of  paragraph 
(c)(5)(l)  of  this  secUon  is  performed  In  accordance  with  the  requirements  of 
paragraph  (c)(5)(H)  of  this  section. 

NOTE:  See  paragraph  (c)(7)  of  this  section  for  reclassification  of  a  permit 
space  after  all  hazards  within  the  space  have  been  eliminated. 

1 91 0.1 46(c)(5)(H)  The  following  requirements  apply  to  entry  into  permit  spaces 
that  meet  the  condiUons  set  forth  in  paragraph  (c)(5)(i)  of  this  section. 

1910.146(c)(5)(ii)(A)  Any  conditions  making  it  unsafe  to  remove  an  entrance 
cover  shall  be  eliminated  before  the  cover  is  removed. 

1910.146(c)(5)(ii)(B)  When  entrance  covers  are  removed,  the  opening  shall 
be  promptly  guarded  by  a  railing,  temporary  cover,  or  other  temporary  bar- 
rier that  will  prevent  an  accidental  fall  through  the  opening  and  that  will 
protect  each  employee  working  in  the  space  from  foreign  objects  entering 
the  space. 

1910.146(c)(5)(ii)(C)  Before  an  employee  enters  the  space,  the  internal  at- 
mosphere shall  be  tested,  with  a  calibrated  direct-reading  instrument,  for 
oxygen  content,  for  flammable  gases  and  vapors,  and  for  potential  toxic  air 
contaminants,  in  that  order.  Any  employee  who  enters  the  space,  or  that 
employee's  authorized  representative,  shall  be  provided  an  opportunity  to 
observe  the  pre-entry  testing  required  by  this  paragraph. 

1910.146(c)(5)(ii)(D)  There  may  be  no  hazardous  atmosphere  within  the 
space  whenever  any  employee  is  inside  the  space. 

1910.146(c)(5)(ii)(E)  Continuous  forced  air  ventilation  shall  be  used,  as 
follows: 

1910.146(c)(5)(ii)(E)(7)  An  employee  may  not  enter  the  space  until  the  forced 
air  ventilation  has  eliminated  any  hazardous  atmosphere: 

1910.146(c)(5)(ii)(E)(2)  The  forced  air  ventiladon  shall  be  so  directed  as  to 
ventilate  the  immediate  areas  where  an  employee  is  or  will  be  present  within 
the  space  and  shall  continue  until  all  employees  have  left  the  space: 

1910.146(c)(5)(ii)(E)(3)  The  air  supply  for  the  forced  air  ventilation  shall  be 
from  a  clean  source  and  may  not  increase  the  hazards  in  the  space. 

1910.146(c)(5)(ii)(F)  The  atmosphere  within  the  space  shall  be  periodically 
tested  as  necessary  to  ensure  that  the  continuous  forced  air  ventilation  is 
prevenUng  the  accumulaUon  of  a  hazardous  atmosphere.  Any  employee 
who  enters  the  space,  or  that  employee's  authorized  representative,  shall 
be  provided  with  an  opportunity  to  observe  the  periodic  testing  required 
by  this  paragraph. 

191 0.1 46(c)(5) (ii)(G)  If  a  hazardous  atmosphere  is  detected  during  entry: 

1910.146(c)(5)(ii)(G)(f)  Each  employee  shall  leave  the  space  immediately; 

1 91 0.1 46(c) (5)(i i)(G)(2)  The  space  shall  be  evaluated  to  determine  how  the 
hazardous  atmosphere  developed;  and 

1910.146(c)(5)(ii)(G)(3)  Measures  shall  be  implemented  to  protect  employees 
from  the  hazardous  atmosphere  before  any  subsequent  entry  takes  place. 

1 91 0.1 46(c)(5)(ii)(H)  The  employer  shall  verify  that  the  space  is  safe  for  en- 
try and  that  the  pre-entry  measures  required  by  paragraph  (c)(5)(ii)  of  this 
section  have  been  taken,  through  a  written  certification  that  contains  the 
date,  the  location  of  the  space,  and  the  signature  of  the  person  providing 
the  certification.  The  certification  shall  be  made  before  entry  and  shall  be 
made  available  to  each  employee  entering  the  space  or  to  that  employee's 
authorized  representative. 
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1910.146(c)(6)  When  there  are  changes  in  the  use  or  configuration  of  a 
non-permit  confined  space  that  might  increase  the  hazards  to  entrants, 
the  employer  shall  reevaluate  that  space  and.  if  necessary,  reclassify  it 
as  a  permit-required  confined  space. 

1910.146(c)(7)  A  space  classified  by  the  employer  as  a  permit-required 
confined  space  may  be  reclassified  as  a  non-permit  confined  space  under 
the  following  procedures: 

1910.1 46(c)(7K0  If  the  permit  space  poses  no  actual  or  potential  atmospheric 
hazards  and  if  all  hazards  within  the  space  are  eliminated  without  entry  into 
the  space,  the  permit  space  may  be  reclassified  as  a  non-permit  confined 
space  for  as  long  as  the  non-atmospheric  hazards  remain  eliminated. 

1910.146(c)(7)(ii)  If  it  is  necessary  to  enter  the  permit  space  to  eliminate 
hazards,  such  entry  shall  be  performed  under  paragraphs  (d)  through  (k) 
of  this  section.  If  testing  and  inspection  during  that  entry  demonstrate 
that  the  hazards  within  the  permit  space  have  been  eliminated,  the  permit 
space  may  be  reclassified  as  a  non-permit  confined  space  for  as  long  as 
the  hazards  remain  eliminated. 

NOTE:  Control  of  atmospheric  hazards  through  forced  air  ventilation 
does  not  constitute  elimination  of  the  hazards.  Paragraph  (c)(5)  covers 
permit  space  entry  where  the  employer  can  demonstrate  that  forced  air 
ventilation  alone  will  control  all  hazards  in  the  space. 

1 91 0.146(c)(7)(iii)  The  employer  shall  document  the  basis  for  determining 
that  all  hazards  in  a  permit  space  have  been  eliminated,  through  a  certi- 
fication that  contains  the  date,  the  location  of  the  space,  and  the  signa- 
ture of  the  person  making  the  determination.  The  certification  shall  be 
made  available  to  each  employee  entering  the  space  or  to  that  employee's 
authorized  representative. 

1910.146(c)(7)(iv)  If  hazards  arise  within  a  permit  space  that  has  been 
declassified  to  a  non-permit  space  under  paragraph  (c)(7)  of  this  section, 
each  employee  in  the  space  shall  exit  the  space.  The  employer  shall  then 
reevaluate  the  space  and  determine  whether  it  must  be  reclassified  as  a  per- 
mit space,  in  accordance  with  other  applicable  provisions  of  this  section. 

1910.146(c)(8)  When  an  employer  (host  employer)  arranges  to  have 
employees  of  another  employer  (contractor)  perform  work  that  involves 
permit  space  entry,  the  host  employer  shall: 

191 0.1 46(c)(8)(i)  Inform  the  contractor  that  the  workplace  contains  permit 
spaces  and  that  permit  space  entry  is  allowed  only  through  compliance 
with  a  permit  space  program  meeting  the  requirements  of  this  section: 

1910.146(c)(8)(ii)  Apprise  the  contractor  of  the  elements,  including  the 
hazards  identified  and  the  host  employer's  experience  with  the  space, 
that  make  the  space  in  question  a  permit  space: 

1 910.1 46(c)(8)(iii)  Apprise  the  contractor  of  any  precautions  or  procedures 
that  the  host  employer  has  implemented  for  the  protection  of  employees 
in  or  near  permit  spaces  where  contractor  personnel  will  be  working: 

1910.146(c)(8)(iv)  Coordinate  entry  operations  with  the  contractor,  when 
both  host  employer  personnel  and  contractor  personnel  will  be  working  in  or 
near  permit  spaces,  as  required  by  paragraph  (d)(l  1)  of  this  section;  and 

1910.146(c)(8)(v)  Debrief  the  contractor  at  the  conclusion  of  the  entry 
operations  regarding  the  permit  space  program  followed  and  regard- 
ing any  hazards  confronted  or  created  in  permit  spaces  during  entry 
operations. 

1910.146(c)(9)  In  addition  to  complying  with  the  permit  space  require- 
ments that  apply  to  all  employers,  each  contractor  who  is  retained  to 
perform  permit  space  entry  operations  shall: 

1 910.1 46(c)(9)(i)  Obtain  any  available  information  regarding  permit  space 
hazards  and  entry  operations  from  the  host  employer; 

1910.146(c)(9)(H)  Coordinate  entry  operations  with  the  host  employer, 
when  both  host  employer  personnel  and  contractor  personnel  will  be 
working  in  or  near  permit  spaces,  as  required  by  paragraph  (d)(l  1)  of 
this  section:  and 

1910.146(c)(9)(iii)  Inform  the  host  employer  of  the  permit  space  program 
that  the  contractor  will  follow  and  of  any  hazards  confronted  or  created  in 
permit  spaces,  either  through  a  debriefing  or  during  the  entry  operation. 

1910.146(d)  Permit-required  confined  space  program  (permit  space 
program).  Under  the  permit  space  program  required  by  paragraph  (c)(4) 
of  this  section,  the  employer  shall: 

1910.146(d)(1)  Implement  the  measures  necessary  to  prevent  unau- 
thorized entry; 


1910.146(d)(2)  Identify  and  evaluate  the  hazards  of  permit  spaces  before 
employees  enter  them: 

1910.146(d)(3)  Develop  and  implement  the  means,  procedures,  and  prac- 
tices necessary  for  safe  permit  space  entry  operations,  including,  but  not 
limited  to.  the  following: 

1910.146(d)(3)(i)  Specifying  acceptable  entry  conditions; 

1910.146(d)(3)(H)  Providing  each  authorized  entrant  or  that  employee's 
authorized  representative  with  the  opportunity  to  observe  any  monitoring 
or  testing  of  permit  spaces; 

1910.146(d)(3)(iii)  Isolating  the  permit  space; 

1910.146(d)(3)(iv)  Purging,  inerting.  flushing,  or  ventilating  the  permit 
space  as  necessary  to  eliminate  or  control  atmospheric  hazards: 

1910.146(d)(3)(v)  Providing  pedestrian,  vehicle,  or  other  barriers  as  nec- 
essary to  protect  entrants  from  external  hazards;  and 

1910.146(d)(3)(vi)  Verifying  that  conditions  in  the  permit  space  are  ac- 
ceptable for  entry  throughout  the  duration  of  an  authorized  entry. 

1 91 0. 1 46(d)(4)  Provide  the  following  equipment  (specified  in  paragraphs  (d)(4)(i) 
through  (d)(4)(ix)  of  this  section)  at  no  cost  to  employees,  maintain  that  equip- 
ment properly,  and  ensure  that  employees  use  that  equipment  properly: 

1910.146(d)(4)(i)  Testing  and  monitoring  equipment  needed  to  comply 
with  paragraph  (d)(5)  of  this  section; 

1910.146(d)(4)(H)  Ventilating  equipment  needed  to  obtain  acceptable 
entry  conditions: 

1910.1 46(d)(4)(iii)  Communications  equipment  necessary  for  compliance 
with  paragraphs  (h)(3)  and  (f)(5)  of  this  section; 

1910. 146 (d)(4)(iv)  Personal  protective  equipment  insofar  as  feasible 
engineering  and  work  practice  controls  do  not  adequately  protect  em- 
ployees: 

1910.146(dK4Mv)  Lighting  equipment  needed  to  enable  employees  to  see  well 
enough  to  work  safely  and  to  exit  the  space  quickly  in  an  emergency; 

1 910.1 46(d)(4)(vi)  Barriers  and  shields  as  required  by  paragraph  (d)(3)(iv) 
of  this  section; 

1910.146(d)(4)(vii)  Equipment,  such  as  ladders,  needed  for  safe  ingress 
and  egress  by  authorized  entrants; 

1910.146(d)(4)(viii)  Rescue  and  emergency  equipment  needed  to  comply 
with  paragraph  (d)(9)  of  this  section,  except  to  the  extent  that  the  equip- 
ment is  provided  by  rescue  services;  and 

1910.146(d)(4)(ix)  Any  other  equipment  necessary  for  safe  entry  into  and 
rescue  from  permit  spaces. 

1910.146(d)(5)  Evaluate  permit  space  conditions  as  follows  when  entry 
operations  are  conducted: 

1 910.146(d)(5)(i)  Test  conditions  in  the  permit  space  to  determine  if  ac- 
ceptable entry  conditions  exist  before  entry  is  authorized  to  begin,  except 
that,  if  isolation  of  the  space  is  infeasible  because  the  space  is  large  or  is 
part  of  a  continuous  system  (such  as  a  sewer) ,  pre-entry  testing  shall  be 
performed  to  the  extent  feasible  before  entry  is  authorized  and,  if  entry 
is  authorized,  entry  conditions  shall  be  continuously  monitored  in  the 
areas  where  authorized  entrants  are  working; 

1910.146(d)(5)(H)  Test  or  monitor  the  permit  space  as  necessary  to  de- 
termine if  acceptable  entry  conditions  are  being  maintained  during  the 
course  of  entry  operations;  and 

1910.146(d)(5)(iii)  When  testing  for  atmospheric  hazards,  test  first  for  ox- 
ygen, then  for  combustible  gases  and  vapors,  and  then  for  toxic  gases  and 
vapors. 

1910.146(d)(5)(iv)  Provide  each  authorized  entrant  or  that  employee's 
authorized  representative  an  opportunity  to  observe  the  pre-entry  and 
any  subsequent  testing  or  monitoring  of  permit  spaces; 

1910.146(d)(5)(v)  Reevaluate  the  permit  space  in  the  presence  of  any 
authorized  entrant  or  that  employee's  authorized  representative  who  re- 
quests that  the  employer  conduct  such  reevaluation  because  the  entrant 
or  representative  has  reason  to  believe  that  the  evaluation  of  that  space 
may  not  have  been  adequate; 

1910.146(d)(5)(vi)  Immediately  provide  each  authorized  entrant  or  that 
employee's  authorized  representative  with  the  results  of  any  testing  con- 
ducted in  accord  with  paragraph  (d)  of  this  section. 
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NOTE:  Atmospheric  testing  conducted  In  accardana  with  appendix  h  to 
J1910  146  would  be  considered  as  satisfying  the  requirements  ol  this  pan 
graph  For  permit  space  operations  In  sewers,  Btmospherlc  testing  t  onrhictrd 

in  .11 1  en  c  1. 1  iii  I- wiih  appendix  B,  as  supplemented  byap) lixEto§1910. 146 

would  in  considered  as  satisfying  the  requirements  ol  1 1 1 1  —  paragraph 

1910.148(d)(6)  Provide  at  least  one  attendant  outside  the  permit  apace  Into 
which  entrj  la  authorized  foi  the  duration  ol  entry  operations; 

NOTE:  Attendants  may  be  assigned  to  monitor re  than  <>n<-  permit 

pro\  ulril  1 1  ii  ■  duties  des<  ill  mi  I  In  paragraph  (1)  of  this  section  can  be  effectively 

performed  foi  each  permit  apace  thai  la  monitored,  Likewise,  attendants 

may  I"'  stall il  .il  .my  Ideation  outside  t lit-  permit  space  to  lie  monitored 

.is  long  as  ihe  duties  described  In  paragraph  (il  ol  this  section  can  i»-  el 
iiTiiveh  performed  for  each  permit  span-  thai  is  monitored 

1910.146(d)(7)  If  multiple  spaces  are  to  be  monitored  by  a  Single  at  tend,  ml . 
Include  in  the  permit  program  the  means  and  procedures  to  enable  the 
attendant  to  respond  to  an  emergency  affecting  one  or  more  of  the  permit 
spaces  being  monitored  without  distraction  from  the  attendant's  responsi- 
bilities under  paragraph  (I)  of  this  section; 

1910.146(d)(8)  Designate  the  persons  who  are  to  have  active  roles  (as.  for 
example,  authorized  entrants,  attendants,  entry  supervisors,  or  persons 
who  test  or  monitor  Hie  atmosphere  in  a  permit  space)  in  entry  operations, 
identify  the  duties  ol  each  such  employee,  and  provide  each  such  employee 
with  the  training  required  by  paragraph  (g)  of  this  section: 

1910.146(d)(9)  Develop  and  implement  procedures  for  summoning  rescue 
and  emergency  services,  for  rescuing  entrants  from  permit  spaces,  for 
providing  necessary  emergency  services  to  rescued  employees,  and  for 
preventing  unauthorized  personnel  from  attempting  a  rescue; 

1910.146(d)(10)  Develop  and  implement  a  system  for  the  preparation,  issu- 
ance, use.  and  cancellation  of  entry  permits  as  required  by  this  section; 

1910.146(d)(11)  Develop  and  implement  procedures  to  coordinate  entry 
operations  when  employees  of  more  than  one  employer  are  working  simul- 
taneously as  authorized  entrants  in  a  permit  space,  so  that  employees  of  one 
employer  do  not  endanger  the  employees  of  any  other  employer; 

1910.146(d)(12)  Develop  and  implement  procedures  (such  as  closing  off  a 
permit  space  and  canceling  the  permit)  necessary  for  concluding  the  entry 
after  entry  operations  have  been  completed; 

1910.146(d)(13)  Review  entry  operations  when  the  employer  has  reason  to 
believe  that  the  measures  taken  under  the  permit  space  program  may  not 
protect  employees  and  revise  the  program  to  correct  deficiencies  found  to 
exist  before  subsequent  entries  are  authorized;  and 

NOTE:  Examples  of  circumstances  requiring  the  review  of  the  permit  space 
program  are:  any  unauthorized  entry  of  a  permit  space,  the  detection  of  a 
permit  space  hazard  not  covered  by  the  permit,  the  detection  of  a  condition 
prohibited  by  the  permit,  the  occurrence  of  an  injury  or  near-miss  during 
entry,  a  change  in  the  use  or  configuration  of  a  permit  space,  and  employee 
complaints  about  the  effectiveness  of  the  program. 

1 91 0.1 46(d)(1 4)  Review  the  permit  space  program,  using  the  canceled  permits 
retained  under  paragraph  (e)(6)  of  this  section  within  1  year  after  each  entry 
and  revise  the  program  as  necessary,  to  ensure  that  employees  participating 
in  entry  operations  are  protected  from  permit  space  hazards. 

NOTE:  Employers  may  perform  a  single  annual  review  covering  all  entries 
performed  during  a  12-month  period.  If  no  entry  is  performed  during  a  12- 
month  period,  no  review  is  necessary. 

Appendix  C  to  §1910.146  presents  examples  of  permit  space  programs 
that  are  considered  to  comply  with  the  requirements  of  paragraph  (d)  of 
this  section. 

1910.146(e)  Permit  system.  (1)  Before  entry  is  authorized,  the  employer 
shall  document  the  completion  of  measures  required  by  paragraph  (d)(3) 
of  this  section  by  preparing  an  entry  permit . 

NOTE:  Appendix  D  to  §1910.146  presents  examples  of  permits  whose  ele- 
ments are  considered  to  comply  with  the  requirements  of  this  section. 

1910.146(e)(2)  Before  entry  begins,  the  entry  supervisor  identified  on  the 
permit  shall  sign  the  entry  permit  to  authorize  entry. 

1 91 0.1 46(e)(3)  The  completed  permit  shall  be  made  available  at  the  time  of  entry 
to  all  authorized  entrants  or  their  authorized  representatives,  by  posting  it  at 
the  entry  portal  or  by  any  other  equally  effective  means,  so  that  the  entrants 
can  confirm  that  pre-entry  preparations  have  been  completed. 


1910.146(e)(4)  iiic  duration  ol  thepomtl  tnaj  not  exceed  the  time  required 

m|i|ili-  lln-  assigned  lask  or  |ob  Idciitlliiil  on  iln   penult  In  .ii  i  i.iil.mi  i 

■.■.nil  paragraph  nit'/i  ol  tins  sn  Hon 

1910.148(e)(5)  The  entry  supervisor  shall  tei  mtnate  entry  and  i  an  el  the 
entry  permil  when: 

1910.146(e)(5)(i)  The  entry  operations  covered  tiv   ihi    'iilrv    permil   have 

been  completed;  or 

1910.146(e)(5)(H)  A  condition  that  Is  not  allowed  under  the  entry  permit 
arises  in  or  near  the  penult  space. 

1910.146(e)(6)  The  employer  shall  retail i  each  canceled  entry  pcrmll  lor  at 
least    1  year  to  facilitate  Ihe  review  of  the  |» quired  confined  space 

program  required  by  paragraph  (d)(i4)  of  this  section.  Any  problems  enooun 

tered  during  an  entry  Operation  shall  be  noted  on  the  pertinent  |*-niill  so  that 

appropriate  revisions  to  the  penult  space  program  can  be  made. 

1910.146(f)  Entry  permit.  The  entry  pcnnlt  that  documents  compliant  t 
with  this  section  and  authorizes  entry  to  a  permit  space  shall  identify: 

1910.146(f)(1)  The  permit  space  to  be  entered; 

1910.146(f)(2)  The  purpose  of  the  entry: 

1910.146(f)(3)  The  date  and  the  authorized  duration  of  the  entry  permit; 

1910.146(f)(4)  The  authorized  entrants  within  the  permit  space,  by  name 
or  by  such  other  means  (for  example,  through  the  use  of  rosters  or  tracking 
systems)  as  will  enable  the  attendant  to  determine  quickly  and  accurately, 
for  the  duration  of  the  permit,  which  authorized  entrants  are  inside  the 
pennit  space: 

NOTE:  This  requirement  may  be  met  by  inserting  a  reference  on  the  entry 
permit  as  to  the  means  used,  such  as  a  roster  or  tracking  system,  to  keep 
track  of  the  authorized  entrants  within  the  permit  space. 

1910.146(f)(5)  The  personnel,  by  name,  cunently  serving  as  attendants: 

1910.146(f)(6)  The  individual,  by  name,  currently  serving  as  entry  super- 
visor, with  a  space  for  the  signature  or  initials  of  the  entry  supervisor  who 
originally  authorized  entry: 

1910.146(f)(7)  The  hazards  of  the  permit  space  to  be  entered: 

1910.146(f)(8)  The  measures  used  to  isolate  the  permit  space  and  to  elimi- 
nate or  control  permit  space  hazards  before  entry; 

NOTE:  Those  measures  can  include  the  lockout  or  tagging  of  equipment  and 
procedures  for  purging,  inerting.  ventilating,  and  flushing  permit  spaces. 

1910.146(f)(9)  The  acceptable  entry  conditions; 

1910.146(f)(10)  The  results  of  initial  and  periodic  tests  performed  under 
paragraph  (d)(5)  of  this  section,  accompanied  by  the  names  or  initials  of  the 
testers  and  by  an  indication  of  when  the  tests  were  performed; 

1 910.1 46(f)(1 1 )  The  rescue  and  emergency  services  that  can  be  summoned 
and  the  means  (such  as  the  equipment  to  use  and  the  numbers  to  call)  for 
summoning  those  services; 

1 91 0.1 46(f)(1 2)  The  communication  procedures  used  by  authorized  entrants 
and  attendants  to  maintain  contact  during  the  entry: 

1910.146(f)(13)  Equipment,  such  as  personal  protective  equipment,  testing 
equipment,  communications  equipment,  alarm  systems,  and  rescue  equip- 
ment, to  be  provided  for  compliance  with  this  section; 

1910.146(f)(14)  Any  other  information  whose  inclusion  is  necessary, 
given  the  circumstances  of  the  particular  confined  space,  in  order  to 
ensure  employee  safety;  and 

1910.146(f)(15)  Any  additional  permits,  such  as  for  hot  work,  that  have 
been  issued  to  authorize  work  in  the  permit  space. 

1910.146(g)  Training.  (1)  The  employer  shall  provide  training  so  that 
all  employees  whose  work  is  regulated  by  this  section  acquire  the  un- 
derstanding, knowledge,  and  skills  necessary  for  the  safe  performance 
of  the  duties  assigned  under  this  section. 

1910.146(g)(2)  Training  shall  be  provided  to  each  affected  employee: 

1910.146(g)(2)(i)  Before  the  employee  is  first  assigned  duties  under  this 
section: 

1910.146(g)(2)(H)  Before  there  is  a  change  in  assigned  duties: 

1 91 0.146(g)(2)(iii)  Whenever  there  is  a  change  in  permit  space  operations 
that  presents  a  hazard  about  which  an  employee  has  not  previously 
been  trained: 
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1 91 0.146(g)(2)(iv)  Whenever  the  employer  has  reason  to  believe  either 
that  there  are  deviations  from  the  permit  space  entry  procedures  re- 
quired by  paragraph  (d)(3)  of  this  section  or  that  there  are  inadequacies 
in  the  employee's  knowledge  or  use  of  these  procedures. 

1910.146(g)(3)  The  training  shall  establish  employee  proficiency  in 
the  duties  required  by  this  section  and  shall  introduce  new  or  revised 
procedures,  as  necessary,  for  compliance  with  this  section. 

1910.146(g)(4)  The  employer  shall  certify  that  the  training  required  by 
paragraphs  (g)(1)  through  (g)(3)  of  this  section  has  been  accomplished.  The 
certification  shall  contain  each  employee's  name,  the  signatures  or  initials 
of  the  trainers,  and  the  dates  of  training.  The  certification  shall  be  available 
for  inspection  by  employees  and  their  authorized  representatives. 

1910.146(h)  Duties  of  authorized  entrants.  The  employer  shall  en- 
sure that  all  authorized  entrants: 

1910.146(h)(1)  Know  the  hazards  that  may  be  faced  during  entry, 
including  information  on  the  mode,  signs  or  symptoms,  and  conse- 
quences of  the  exposure; 

1910.146(h)(2)  Properly  use  equipment  as  required  by  paragraph  (d)(4) 
of  this  section: 

1910.146(h)(3)  Communicate  with  the  attendant  as  necessary  to  enable 
the  attendant  to  monitor  entrant  status  and  to  enable  the  attendant 
to  alert  entrants  of  the  need  to  evacuate  the  space  as  required  by 
paragraph  (i)(6)  of  this  section: 

1910.146(h)(4)  Alert  the  attendant  whenever: 

1 91 0.1 46(h)(4)(i)  The  entrant  recognizes  any  warning  sign  or  symptom 
of  exposure  to  a  dangerous  situation,  or 

1910.146(h)(4)(ii)  The  entrant  detects  a  prohibited  condition:  and 

1910.146(h)(5)  Exit  from  the  permit  space  as  quickly  as  possible  when- 
ever: 

1910.146(h)(5)(i)  An  order  to  evacuate  is  given  by  the  attendant  or  the 
entry  supervisor. 

1 91 0.1 46(h)(5)(H)  The  entrant  recognizes  any  warning  sign  or  symptom 
of  exposure  to  a  dangerous  situation. 

1910.146(h)(5)(iii)  The  entrant  detects  a  prohibited  condition,  or 

1910.146(h)(5)(iv)  An  evacuation  alarm  is  activated. 

1910.146(i)  Duties  of  attendants.  The  employer  shall  ensure  that 
each  attendant: 

1910.1 46(i)(1 )  Knows  the  hazards  that  may  be  faced  during  entry, 
including  information  on  the  mode,  signs  or  symptoms,  and  conse- 
quences of  the  exposure: 

1 91 0. 1 46(()(2)  Is  aware  of  possible  behavioral  effects  of  hazard  exposure 
in  authorized  entrants; 

1910.146(0(3)  Continuously  maintains  an  accurate  count  of  autho- 
rized entrants  in  the  permit  space  and  ensures  that  the  means  used 
to  identify  authorized  entrants  under  paragraph  (f)(4)  of  this  section 
accurately  identifies  who  is  in  the  permit  space; 

1910.146(0(4)  Remains  outside  the  permit  space  during  entry  op- 
erations until  relieved  by  another  attendant; 

NOTE:  When  the  employer's  permit  entry  program  allows  attendant 
entry  for  rescue,  attendants  may  enter  a  permit  space  to  attempt  a 
rescue  if  they  have  been  trained  and  equipped  for  rescue  operations 
as  required  by  paragraph  (k)(l)  of  this  section  and  if  they  have  been 
relieved  as  required  by  paragraph  (i)(4)  of  this  section. 

1910.146(0(5)  Communicates  with  authorized  entrants  as  necessary 
to  monitor  entrant  status  and  to  alert  entrants  of  the  need  to  evacuate 
the  space  under  paragraph  (i)(6)  of  this  section; 

1910.146(0(6)  Monitors  activities  inside  and  outside  the  space  to  de- 
termine if  it  is  safe  for  entrants  to  remain  in  the  space  and  orders  the 
authorized  entrants  to  evacuate  the  permit  space  immediately  under 
any  of  the  following  conditions; 

1910.146(0(6)0)  If  the  attendant  detects  a  prohibited  condition: 

191 0.1 46(0(6)(M)  If  the  attendant  detects  the  behavioral  effects  of  hazard 
exposure  in  an  authorized  entrant; 

1910.146(i)(6)(iii)  If  the  attendant  detects  a  situation  outside  the  space 
that  could  endanger  the  authorized  entrants:  or 


191 0.146(0(6)(iv)  If  the  attendant  cannot  effectively  and  safely  perform 
all  the  duties  required  under  paragraph  (i)  of  this  section; 

1910.146(0(7)  Summon  rescue  and  other  emergency  services  as  soon 
as  the  attendant  determines  that  authorized  entrants  may  need  as- 
sistance to  escape  from  permit  space  hazards: 

1 9 1 0. 1 46(0(8)  Takes  the  following  actions  when  unauthorized  persons 
approach  or  enter  a  permit  space  while  entry  is  underway: 

191O.146(0(8)(0  Warn  the  unauthorized  persons  that  they  must  stay 
away  from  the  permit  space; 

1910.146(0(8)00  Advise  the  unauthorized  persons  that  they  must  exit 
immediately  if  they  have  entered  the  permit  space;  and 

1 910.1 46(0(8)0")  Inform  the  authorized  entrants  and  the  entry  supervi- 
sor if  unauthorized  persons  have  entered  the  permit  space; 

1910.146(0(9)  Performs  non-entry  rescues  as  specified  by  the  employ- 
er's rescue  procedure:  and 

1910.146(0(10)  Performs  no  duties  that  might  interfere  with  the  atten- 
dant's primary  duty  to  monitor  and  protect  the  authorized  entrants. 

1910. 1460)  Duties  of  entry  supervisors.  The  employer  shall  ensure 
that  each  entry  supervisor: 

1910.146(j)(1)  Knows  the  hazards  that  may  be  faced  during  entry, 
including  information  on  the  mode,  signs  or  symptoms,  and  conse- 
quences of  the  exposure: 

191O.1460)(2)  Verifies,  by  checking  that  the  appropriate  entries  have 
been  made  on  the  permit,  that  all  tests  specified  by  the  permit  have 
been  conducted  and  that  all  procedures  and  equipment  specified  by 
the  permit  are  in  place  before  endorsing  the  permit  and  allowing  entry 
to  begin: 

1 91 0.1 46(j)(3)  Terminates  the  entry  and  cancels  the  permit  as  required 
by  paragraph  (e)(5)  of  this  section; 

1910.14601(4)  Verifies  that  rescue  services  are  available  and  that  the 
means  for  summoning  them  are  operable: 

1910.14601(5)  Removes  unauthorized  individuals  who  enter  or  who 
attempt  to  enter  the  permit  space  during  entry  operations;  and 

1 910.1 460)(6)  Determines,  whenever  responsibility  for  a  permit  space 
entry  operation  is  transferred  and  at  intervals  dictated  by  the  hazards 
and  operations  performed  within  the  space,  that  entry  operations  re- 
main consistent  with  terms  of  the  entry  permit  and  that  acceptable 
entry  conditions  are  maintained. 

1910.146(k)  Rescue  and  emergency  services. 

1910.146(k)(1)  An  employer  who  designates  rescue  and  emergency 
services,  pursuant  to  paragraph  (d)(9)  of  this  section,  shall: 

1 91 0.1 46(k)(1  ){i)  Evaluate  a  prospective  rescuer's  ability  to  respond  to  a  res- 
cue summons  in  a  timely  manner,  considering  the  hazard(s)  identified: 

Note  to  paragraph  (k)(l)(i):  What  will  be  considered  timely  will  vary 
according  to  the  specific  hazards  involved  in  each  entry.  For  example. 
§1910.134.  Respiratory  Protection,  requires  that  employers  provide 
a  standby  person  or  persons  capable  of  immediate  action  to  rescue 
employee(s)  wearing  respiratory  protection  while  in  work  areas  defined 
as  IDLH  atmospheres. 

1910.146(k)(1)(ii)  Evaluate  a  prospective  rescue  service's  ability,  in  terms 
of  proficiency  with  rescue-related  tasks  and  equipment,  to  function  ap- 
propriately while  rescuing  entrants  from  the  particular  permit  space  or 
types  of  permit  spaces  identified; 

1910.146(k)(1)(iii)  Select  a  rescue  team  or  service  from  those  evaluated 
that: 

1910.146(k)(1)(iii)(A)  Has  the  capability  to  reach  the  victim(s)  within  a  time 
frame  that  is  appropriate  for  the  permit  space  hazard(s)  identified; 

1910.146(k)(1)(iii)(B)  Is  equipped  for  and  proficient  in  performing  the 
needed  rescue  services; 

1910.146(k)(1)(iv)  Inform  each  rescue  team  or  service  of  the  hazards  they 
may  confront  when  called  on  to  perform  rescue  at  the  site;  and 

1910.146(k)(1)(v)  Provide  the  rescue  team  or  service  selected  with  access 
to  all  permit  spaces  from  which  rescue  may  be  necessary  so  that  the 
rescue  service  can  develop  appropriate  rescue  plans  and  practice  rescue 
operations. 
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Note  to  paragraph  (kill):  Nun  mandatory  appendix  i  contalna  enmptea 

. ii  1 1 hi  i i.i  u in.  1 1  employer!  i  an  uae  in  evaluating  proapo  ttvi 

i  ii  |i  1 11 1  1 1  l>\    paragraph  |k)|  1 1  of  this  section 

igio.i40(k)(2)  An  employe]  arhoae  employeea  have  been  designated  to 
i.   permit  ipace  reacue  and  emergency  lervlcea  shall  take  the  i"i 
lowing  meaaurea 

1910.146(k)(2)(i)  Provide  ullecled  employees  with  the  personal  protective 
equipment  (PPE)  needed  to  Conduct  penult  spa<  e  mm  urs  salcly  and  train 
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In  I  hose  employees; 

1910.146(k)(2)(ii)  Train  allecled  employees  lo  perform  assigned  rescue  du- 
ttoa  fhe  employer  must  ensure  t li.it  such  employees  successfully  complete 
the  training  required  to  establish  proficiency  as  an  authorized  entrant,  as 
provided  by  paragrapha  (g)  and  (hi  of  this  section; 

1910.146(k)(2)(lli)  Train  affected  employees  In  basic  first-aid  and  cardio- 
pulmonary resuscitation  (CPK).  The  employer  shall  ensure  that  at  least  one 
member  of  the  rescue  team  or  service  holding  a  cunent  certification  in  first 
aid  and  CPR  is  available;  and 

1910.146(k)(2)(iv)  Ensure  that  affected  employees  practice  making  permit 
Space  rescues  at  least  once  every  12  months,  by  means  of  simulated  rescue 
operations  in  which  they  remove  dummies,  manikins,  or  actual  persons 
from  the  actual  permit  spaces  or  from  representative  permit  spaces.  Rep- 
resentative permit  spaces  shall,  with  respect  to  opening  size,  configuration, 
and  accessibility,  simulate  the  types  of  permit  spaces  from  which  rescue 
is  to  be  perfonned. 

1910.146(k)(3)To  facilitate  non-entry  rescue,  retrieval  systems  or  methods 
shall  be  used  whenever  an  authorized  entrant  enters  a  permit  space,  unless 
the  retrieval  equipment  would  increase  the  overall  risk  of  entry  or  would 
not  contribute  to  the  rescue  of  the  entrant.  Retrieval  systems  shall  meet 
the  following  requirements. 

1910.146(k)(3)(i)  Each  authorized  entrant  shall  use  a  chest  or  full  body 
harness,  with  a  retrieval  line  attached  at  the  center  of  the  entrant's  back 
near  shoulder  level,  above  the  entrant's  head,  or  at  another  point  which  the 
employer  can  establish  presents  a  profile  small  enough  for  the  successful 
removal  of  the  entrant.  Wristlets  may  be  used  in  lieu  of  the  chest  or  full 
body  harness  if  the  employer  can  demonstrate  that  the  use  of  a  chest  or 
lull  body  harness  is  inl'easible  or  creates  a  greater  hazard  and  that  the  use 
of  wristlets  is  the  safest  and  most  effective  alternative. 

1910.146(k)(3)(ii)  The  other  end  of  the  retrieval  line  shall  be  attached  to  a 
mechanical  device  or  fixed  point  outside  the  permit  space  in  such  a  manner 
that  rescue  can  begin  as  soon  as  the  rescuer  becomes  aware  that  rescue 
is  necessary.  A  mechanical  device  shall  be  available  to  retrieve  personnel 
from  vertical  type  permit  spaces  more  than  5  feet  (1.52  m)  deep. 

1910.146(k)(4)  If  an  injured  entrant  is  exposed  to  a  substance  for  which  a 
Material  Safety  Data  Sheet  (MSDS)  or  other  similar  written  information  is 
required  to  be  kept  at  the  worksite,  that  MSDS  or  written  information  shall 
be  made  available  to  the  medical  facility  treating  the  exposed  entrant. 

1910.146(1)  Employee  participation.  (1)  Employers  shall  consult  with  af- 
fected employees  and  their  authorized  representaUves  on  the  development 
and  implementation  of  all  aspects  of  the  permit  space  program  required  by 
paragraph  (c)  of  this  section. 

1910.146(l)(2)  Employers  shall  make  available  to  affected  employees  and 
their  authorized  representatives  all  informaUon  required  to  be  developed 
by  this  section. 

|58  FR  4549,  Jan.  14.  1993;  58  FR  34845.  June  29,  1993:  59  FR  261 15. 
May  19.  1994;  63  FR  66038.  Dec.  1.  1998] 

APPENDICES  TO  §1910.146— 
PERMIT-REQUIRED  CONFINED  SPACES 

NOTE:  Appendices  A  through  F  serve  to  provide  information  and  non-man- 
datory guidelines  to  assist  employers  and  employees  in  complying  with  the 
appropriate  requirements  of  this  section. 
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(58  FR  4549.  Jan  14.  1993:  58  FR  34846.  June  29.  1993:  63  FR  66039. 
Dec.  1.  1998) 

APPENDIX  B  TO  §1910.146— 
PROCEDURES  FOR  ATMOSPHERIC  TESTING 

Atmospheric  testing  is  required  for  two  distinct  purposes:  evaluation  of  the 
hazards  of  the  permit  space  and  verification  that  acceptable  entry  conditions 
for  entry  into  that  space  exist. 

(1)  Evaluation  testing.  The  atmosphere  of  a  confined  space  should  be  an- 
alyzed using  equipment  of  sufficient  sensitivity  and  specificity  to  identify 
and  evaluate  any  hazardous  atmospheres  that  may  exist  or  arise,  so  that 
appropriate  permit  entry  procedures  can  be  developed  and  acceptable  en- 
try conditions  stipulated  for  that  space.  Evaluation  and  interpretation  of 
these  data,  and  development  of  the  entry  procedure,  should  be  done  by.  or 
reviewed  by.  a  technically  qualified  professional  (e.g..  OSHA  consultation 
service,  or  certified  industrial  hygienist.  registered  safety  engineer,  certified 
safety  professional,  certified  marine  chemist,  etc.)  based  on  evaluation  of 
all  serious  hazards. 

(2)  Verj/irarion  testing.  The  atmosphere  of  a  permit  space  which  may  contain 
a  hazardous  atmosphere  should  be  tested  for  residues  of  all  contaminants 
identified  by  evaluation  testing  using  permit  specified  equipment  to  determine 
that  residual  concentrations  at  the  time  of  testing  and  entry  are  within  the 
range  of  acceptable  entry  conditions.  Results  of  testing  (i.e..  actual  concen- 
tration, etc.)  should  be  recorded  on  the  permit  in  the  space  provided  adjacent 
to  the  stipulated  acceptable  entry  condition. 

(3)  Duration  of  testing.  Measurement  of  values  for  each  atmospheric  pa- 
rameter should  be  made  for  at  least  the  minimum  response  time  of  the  test 
instrument  specified  by  the  manufacturer. 

(4)  Testing  stratified  atmospheres.  When  monitoring  for  entries  involving  a 
descent  into  atmospheres  that  may  be  stratified,  the  atmospheric  envelope 
should  be  tested  a  distance  of  approximately  4  feet  ( 1 .22  m)  in  the  direction 
of  travel  and  to  each  side.  If  a  sampling  probe  is  used,  the  entrant's  rate 
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of  progress  should  be  slowed  to  accommodate  the  sampling  speed  and 
detector  response. 

(5)  Order  of  testing.  A  test  for  oxygen  is  performed  first  because  most 
combustible  gas  meters  are  oxygen  dependent  and  will  not  provide  re- 
liable readings  in  an  oxygen  deficient  atmosphere.  Combustible  gasses 
are  tested  for  next  because  the  threat  of  fire  or  explosion  is  both  more 
immediate  and  more  life  threatening,  in  most  cases,  than  exposure  to 
toxic  gasses  and  vapors.  If  tests  for  toxic  gasses  and  vapors  are  necessary, 
they  are  performed  last. 

[58  FR  4549.  Jan.  14.  1993:  58  FR  34846.  June  29.  19931 

APPENDIX  C  TO  §1910.146— EXAMPLES  OF 
PERMIT-REQUIRED  CONFINED  SPACE  PROGRAMS 

Example  1. 

Workplace.  Sewer  entry. 

Potential  hazards.  The  employees  could  be  exposed  to  the  following: 

Engulfment 

Presence  of  toxic  gases.  Equal  to  or  more  than  10  ppm  hydrogen  sulfide  mea- 
sured as  an  8-hour  time-weighted  average.  If  the  presence  of  other  toxic  con- 
taminants is  suspected,  specific  monitoring  programs  will  be  developed. 

Presence  of  explosive /flammable  gases.  Equal  to  or  greater  than  10%  of 
the  lower  flammable  limit  (LFL). 

Oxygen  Deficiency.  A  concentration  of  oxygen  in  the  atmosphere  equal  to 
or  less  than  19.5%  by  volume. 

A.  Entry  Without  Permit/ Attendant 

Certification.  Confined  spaces  may  be  entered  without  the  need  for 
a  written  permit  or  attendant  provided  that  the  space  can  be  main- 
tained in  a  safe  condition  for  entry  by  mechanical  ventilation  alone, 
as  provided  in  §1910. 146(c)(5).  All  spaces  shall  be  considered  permit- 
required  confined  spaces  until  the  pre-entry  procedures  demonstrate 
otherwise.  Any  employee  required  or  permitted  to  pre-check  or  enter 
an  enclosed/confined  space  shall  have  successfully  completed,  -as  a 
minimum,  the  training  as  required  by  the  following  sections  of  these 
procedures.  A  written  copy  of  operating  and  rescue  procedures  as  re- 
quired by  these  procedures  shall  be  at  the  work  site  for  the  duration  of 
the  job.  The  Confined  Space  Pre-Entry  Check  List  must  be  completed 
by  the  LEAD  WORKER  before  entry  into  a  confined  space.  This  list 
verifies  completion  of  items  listed  below.  This  check  list  shall  be  kept 
at  the  job  site  for  duration  of  the  job.  If  circumstances  dictate  an  in- 
terruption in  the  work,  the  permit  space  must  be  re-evaluated  and  a 
new  check  list  must  be  completed. 

Control  of  atmospheric  and  engulfment  hazards. 

Pumps  and  Lines.  All  pumps  and  lines  which  may  reasonably  cause 
contaminants  to  flow  into  the  space  shall  be  disconnected,  blinded  and 
locked  out.  or  effectively  isolated  by  other  means  to  prevent  develop- 
ment of  dangerous  air  contamination  or  engulfment.  Not  all  laterals  to 
sewers  or  storm  drains  require  blocking.  However,  where  experience  or 
knowledge  of  industrial  use  indicates  there  is  a  reasonable  potential  for 
contamination  of  air  or  engulfment  into  an  occupied  sewer,  then  all  af- 
fected laterals  shall  be  blocked.  If  blocking  and/or  isolation  requires  entry 
into  the  space  the  provisions  for  entry  into  a  permit-required  confined 
space  must  be  implemented. 

Surveillance.  The  surrounding  area  shall  be  surveyed  to  avoid  hazards 
such  as  drifting  vapors  from  the  tanks,  piping,  or  sewers. 

Testing.  The  atmosphere  within  the  space  will  be  tested  to  determine 
whether  dangerous  air  contamination  and/or  oxygen  deficiency  exists. 
Detector  tubes,  alarm  only  gas  monitors  and  explosion  meters  are  examples 
of  monitoring  equipment  that  may  be  used  to  test  permit  space  atmospheres. 
Testing  shall  be  performed  by  the  LEAD  WORKER  who  has  successfully 
completed  the  Gas  Detector  training  for  the  monitor  he  will  use.  The  mini- 
mum parameters  to  be  monitored  are  oxygen  deficiency.  LFL.  and  hydrogen 
sulfide  concentration.  A  written  record  of  the  pre-entry  test  results  shall  be 
made  and  kept  at  the  work  site  for  the  duration  of  the  job.  The  supervisor 
will  certify  in  writing,  based  upon  the  results  of  the  pre-entry  testing,  that 
all  hazards  have  been  eliminated.  Affected  employees  shall  be  able  to  review 
the  testing  results.  The  most  hazardous  conditions  shall  govern  when  work 
is  being  performed  in  two  adjoining,  connecting  spaces. 

Entry  Procedures.  If  there  are  no  non-atmospheric  hazards  present  and 
if  the  pre-entry  tests  show  there  is  no  dangerous  air  contamination  and/ 


or  oxygen  deficiency  within  the  space  and  there  is  no  reason  to  believe 
that  any  is  likely  to  develop,  entry  into  and  work  within  may  proceed. 
Continuous  testing  of  the  atmosphere  in  the  immediate  vicinity  of  the 
workers  within  the  space  shall  be  accomplished.  The  workers  will  im- 
mediately leave  the  permit  space  when  any  of  the  gas  monitor  alarm  set 
points  are  reached  as  defined.  Workers  will  not  return  to  the  area  until 
a  SUPERVISOR  who  has  completed  the  gas  detector  training  has  used  a 
direct  reading  gas  detector  to  evaluate  the  situation  and  has  determined 
that  it  is  safe  to  enter. 

Rescue.  Arrangements  for  rescue  services  are  not  required  where  there  is 
no  attendant.  See  the  rescue  portion  of  section  B..  below,  for  instructions 
regarding  rescue  planning  where  an  entry  permit  is  required. 
B.  Entry  Permit  Required 

Permits.  Confined  Space  Entry  Permit.  All  spaces  shall  be  considered  per- 
mit-required confined  spaces  until  the  pre-entry  procedures  demonstrate 
otherwise.  Any  employee  required  or  permitted  to  pre-check  or  enter  a 
permit-required  confined  space  shall  have  successfully  completed,  as 
a  minimum,  the  training  as  required  by  the  following  sections  of  these 
procedures.  A  written  copy  of  operating  and  rescue  procedures  as  required 
by  these  procedures  shall  be  at  the  work  site  for  the  duration  of  the  job. 
The  Confined  Space  Entry  Permit  must  be  completed  before  approval  can 
be  given  to  enter  a  permit-required  confined  space.  This  permit  verifies 
completion  of  items  listed  below.  This  permit  shall  be  kept  at  the  job  site 
for  the  duration  of  the  job.  If  circumstances  cause  an  interruption  in  the 
work  or  a  change  in  the  alarm  conditions  for  which  entry  was  approved, 
a  new  Confined  Space  Entry  Permit  must  be  completed. 

Control  of  atmospheric  and  engulfment  hazards. 

Surveillance.  The  surrounding  area  shall  be  surveyed  to  avoid  hazards 
such  as  drifting  vapors  from  tanks,  piping  or  sewers. 

Testing.  The  confined  space  atmosphere  shall  be  tested  to  determine 
whether  dangerous  air  contamination  and/or  oxygen  deficiency  exists.  A 
direct  reading  gas  monitor  shall  be  used.  Testing  shall  be  performed  by  the 
SUPERVISOR  who  has  successfully  completed  the  gas  detector  training 
for  the  monitor  he  will  use.  The  minimum  parameters  to  be  monitored 
are  oxygen  deficiency.  LFL  and  hydrogen  sulfide  concentration.  A  written 
record  of  the  pre-entry  test  results  shall  be  made  and  kept  at  the  work  site 
for  the  duration  of  the  job.  Affected  employees  shall  be  able  to  review  the 
testing  results.  The  most  hazardous  conditions  shall  govern  when  work 
is  being  performed  in  two  adjoining,  connected  spaces. 

Space  Ventilation.  Mechanical  ventilation  systems,  where  applicable,  shall 
be  set  at  100%  outside  air.  Where  possible,  open  additional  manholes  to 
increase  air  circulation.  Use  portable  blowers  to  augment  natural  circu- 
lation if  needed.  After  a  suitable  ventilating  period,  repeat  the  testing. 
Entry  may  not  begin  until  testing  has  demonstrated  that  the  hazardous 
atmosphere  has  been  eliminated. 

Entry  Procedures.  The  following  procedure  shall  be  observed  under  any 
of  the  following  conditions:  1.)  Testing  demonstrates  the  existence  of 
dangerous  or  deficient  conditions  and  additional  ventilation  cannot  re- 
duce concentrations  to  safe  levels:  2.)  The  atmosphere  tests  as  safe  but 
unsafe  conditions  can  reasonably  be  expected  to  develop;  3.)  It  is  not 
feasible  to  provide  for  ready  exit  from  spaces  equipped  with  automatic 
fire  suppression  systems  and  it  is  not  practical  or  safe  to  deactivate  such 
systems:  or  4.)  An  emergency  exists  and  it  is  not  feasible  to  wait  for  pre- 
entry  procedures  to  take  effect. 

All  personnel  must  be  trained.  A  self  contained  breathing  apparatus 
shall  be  worn  by  any  person  entering  the  space.  At  least  one  worker 
shall  stand  by  the  outside  of  the  space  ready  to  give  assistance  in  case 
of  emergency.  The  standby  worker  shall  have  a  self  contained  breathing 
apparatus  available  for  immediate  use.  There  shall  be  at  least  one  ad- 
ditional worker  within  sight  or  call  of  the  standby  worker.  Continuous 
powered  communications  shall  be  maintained  between  the  worker  within 
the  confined  space  and  standby  personnel. 

If  at  any  time  there  is  any  questionable  action  or  non-movement  by  the 
worker  inside,  a  verbal  check  will  be  made.  If  there  is  no  response,  the 
worker  will  be  moved  immediately.  Exception:  If  the  worker  is  disabled  due 
to  falling  or  impact,  he/she  shall  not  be  removed  from  the  confined  space 
unless  there  is  immediate  danger  to  his/her  life.  Local  fire  department 
rescue  personnel  shall  be  notified  Immediately.  The  standby  worker  may 
only  enter  the  confined  space  in  case  of  an  emergency  (wearing  the  self 
contained  breathing  apparatus)  and  only  after  being  relieved  by  another 
worker.  Safety  belt  or  harness  with  attached  lifeline  shall  be  used  by  all 
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woi  ken  entering  the  space  with  the  free  end  "t  the  line  secured  outsldi 
the enbry opening  The  standby  woi kii  ihall  attempt  i"  remove  .>  disabled 
mrfea  vi. i  in--  iii.iiTu-  before  entering  the  spai  i 

When  practical,  these  spaces  shall  be  entered  through  sldi  opening!  those 
within  :t  1/2  feel  |i  07  mi  ol  the  bottom  When  entry  must  be  1  in  1 .11^1 .  .. 
top  opening,  the  safety  bell  shall  be  ol  the  harness  type  ih.it  suspends  .1 
peraon  upright  and  a  holatlng device  or  similar  ;ip[).uai us  sh. ill  be  available 

Inr  lilting  workers  out  ill  the  spare. 

[n  any  situation  where  their  use  may  endanger  the  worker,  use  of  a  holatlng 
saii  t\  bell  and  attached  lifeline  may  be  discontinued. 

When  dangerous  .iti  contamination  la  attributable  to  flammable  and/or 

explosive  substances,  lighting  and  electrical  equipment  shall  be  Class  1. 
Division  I  rated  per  National  Electrical  ("ode  and  no  ignition  sources  shall 
be  Introduced  into  the  area 

Continuous  gas  monitoring  shall  be  performed  during  all  confined  space 
operations  If  alarm  Con<  lit  Ions  change  adversely,  entry  personnel  shall  exit 
the  confined  space  and  a  new  confined  space  permit  issued. 

Rescue  Call  the  Ore  department  services  for  rescue.  Where  immediate  haz- 
ards to  Injured  personnel  are  present,  workers  at  the  site  shall  implement 
emergency  procedures  to  fit  the  situation. 

Example  2. 

Workplace.  Meat  and  poultry  rendering  plants. 

Cookers  and  dryers  are  either  batch  or  continuous  in  their  operation.  Mul- 
tiple batch  cookers  are  operated  in  parallel.  When  one  unit  of  a  multiple 
set  is  shut  down  for  repairs,  means  are  available  to  Isolate  that  unit  from 
the  others  which  remain  in  operation. 

Cookers  and  dryers  arc  horizontal,  cylindrical  vessels  equipped  with  a  center, 
rotating  shaft  and  agitator  paddles  or  discs.  If  the  inner  shell  is  jacketed,  it  is 
usually  heated  with  steam  at  pressures  up  to  1 50  psig  (1034.25  kPa).  The  rotat- 
ing shaft  assembly  of  the  continuous  cooker  or  dryer  is  also  steam  heated. 

Potential  Hazards.  The  recognized  hazards  associated  with  cookers  and 
dryers  are  the  risk  that  employees  could  be: 

1 .  Struck  or  caught  by  rotating  agitator: 

2.  Engulfed  in  raw  material  or  hot.  recycled  fat; 

3.  Burned  by  steam  from  leaks  into  the  cooker/dryer  steam  jacket  or  the  con- 
denser duct  system  if  steam  valves  are  not  properly  closed  and  locked  out; 

4.  Burned  by  contact  with  hot  metal  surfaces,  such  as  the  agitator  shaft 
assembly,  or  inner  shell  of  the  cooker/dryer: 

5.  Heat  stress  caused  by  warm  atmosphere  inside  cooker/dryer: 

6.  Slipping  and  falling  on  grease  in  the  cooker/dryer: 

7.  Electrically  shocked  by  faulty  equipment  taken  into  the  cooker/dryer; 

8.  Burned  or  overcome  by  fire  or  products  of  combustion;  or 

9.  Overcome  by  fumes  generated  by  welding  or  cutting  done  on  grease 
covered  surfaces. 

Permits.  The  supervisor  in  this  case  is  always  present  at  the  cooker/ dryer  or 
other  permit  entry  confined  space  when  entry  is  made.  The  supervisor  must 
follow  the  pre-entry  isolation  procedures  described  in  the  entry  permit  in  pre- 
paring for  entry,  and  ensure  that  the  protective  clothing,  ventilating  equipment 
and  any  other  equipment  required  by  the  permit  are  at  the  entry  site. 

Control  of  hazards.  Mechanical.  Lock  out  main  power  switch  to  agitator 
motor  at  main  power  panel.  Affix  tag  to  the  lock  to  inform  others  that  a 
permit  entry  confined  space  entry  is  in  progress. 

Engulfment.  Close  all  valves  in  the  raw  material  blow  line.  Secure  each  valve 
in  its  closed  position  using  chain  and  lock.  Attach  a  tag  to  the  valve  and 
chain  warning  that  a  permit  entry  confined  space  entry  is  in  progress.  The 
same  procedure  shall  be  used  for  securing  the  fat  recycle  valve. 

Bums  and  heat  stress.  Close  steam  supply  valves  to  jacket  and  secure  with 
chains  and  tags.  Insert  solid  blank  at  flange  in  cooker  vent  line  to  condenser 
manifold  duct  system.  Vent  cooker/dryer  by  opening  access  door  at  dis- 
charge end  and  top  center  door  to  allow  natural  ventilation  throughout  the 
entry.  If  faster  cooling  is  needed,  use  an  portable  ventilation  fan  to  increase 
ventilation.  Cooling  water  may  be  circulated  through  the  jacket  to  reduce 
both  outer  and  inner  surface  temperatures  of  cooker/dryers  faster.  Check 
air  and  inner  surface  temperatures  in  cooker/dryer  to  assure  they  are  within 
acceptable  limits  before  entering,  or  use  proper  protective  clothing. 


/  in-  tinil  /linn-  liu/iml:    I  .mini   sin-   preparation     sm  li   .is  (leaning  the 

area  within  i  Inches  [10  16 1  m)  ol  all  welding  a  torch  cutting  operations, 

.mil  propei  vim ii. i tn ii i  .in  li,.  preferred  controls  aii  welding  .md  cutting 
..p.  i.iiicmis  sh.iii  be  done  m  ai  i  ordani  <■  with  the  requirements  <»i  z'i  (  i  R 
part  1910.  Subpart  Q.  OSHAs  welding  st.uni.ini  I'm. pi  i  ventilation  may 
1 1,  achieved  by  local  exhaust  ventilation,  or  the  use  of  portable  ventilation 
Cans,  oi  .i  combination  ol  tin-  two  prai  tii  >-s 

Electrical  Shock.  Electrical  equipment  used  in  cooker/dryers  shall  be  In 

■  i  i  \  ii  i-.ible  condition. 

Slips  and  falls.  Remove  residual  grease  before  entering  •  ooker/dryer. 

Attendant  The  supervisor  shall  be  the  attendant  for  employees  entering 

cooker/dryers. 

Permit.  The  permit  shall  specify  how  Isolation  shall  be  done  and  any  other 
preparations  needed  before  making  entry.  This  Is  especially  Important  In 
parallel  arrangements  of  cooker/dryers  so  that  the  entire  operation  need 
not  be  shut  down  to  allow  safe  entry  into  one  unit. 

Rescue.  When  necessary,  the  attendant  shall  call  the  fire  department  as 
previously  arranged. 

Example  3. 

Workplace.  Workplaces  where  tank  cars,  trucks,  and  trailers,  dry  bulk  tanks 
and  trailers,  railroad  tank  cars,  and  similar  portable  tanks  are  fabricated 
or  serviced. 

A.  During  fabrication.  These  tanks  and  dry-bulk  carriers  are  entered 
repeatedly  throughout  the  fabrication  process.  These  products  are  not 
configured  Identically,  but  the  manufacturing  processes  by  which  they  are 
made  are  very  similar. 

Sources  of  hazards.  In  addition  to  the  mechanical  hazards  arising  from  the 
risks  that  an  entrant  would  be  injured  due  to  contact  with  components  of 
the  tank  or  the  tools  being  used,  there  is  also  the  risk  that  a  worker  could 
be  injured  by  breathing  fumes  from  welding  materials  or  mists  or  vapors 
from  materials  used  to  coat  the  tank  interior.  In  addition,  many  of  these 
vapors  and  mists  are  flammable,  so  the  failure  to  properly  ventilate  a  tank 
could  lead  to  a  fire  or  explosion. 

Control  of  hazards. 

Welding.  Local  exhaust  ventilation  shall  be  used  to  remove  welding  fumes 
once  the  tank  or  carrier  is  completed  to  the  point  that  workers  may  enter 
and  exit  only  through  a  manhole.  (Follow  the  requirements  of  29  CFR 
1910.  Subpart  Q.  OSHA's  welding  standard,  at  all  times.)  Welding  gas 
tanks  may  never  be  brought  into  a  tank  or  carrier  that  is  a  permit  entry 
confined  space. 

Application  of  interior  coatings / linings.  Atmospheric  hazards  shall  be 
controlled  by  forced  air  ventilation  sufficient  to  keep  the  atmospheric 
concentration  of  flammable  materials  below  10%  of  the  lower  flammable 
limit  (LFL)  (or  lower  explosive  limit  (LED.  whichever  term  is  used  locally). 
The  appropriate  respirators  are  provided  and  shall  be  used  in  addition  to 
providing  forced  ventilation  if  the  forced  ventilaUon  does  not  maintain  ac- 
ceptable respiratory  conditions. 

Permits.  Because  of  the  repetitive  nature  of  the  entries  in  these  operations, 
an  "Area  Entry  Permit"  will  be  issued  for  a  1  month  period  to  cover  those 
production  areas  where  tanks  are  fabricated  to  the  point  that  entry  and 
exit  are  made  using  manholes. 

Authorization.  Only  the  area  supervisor  may  authorize  an  employee  to  enter 
a  tank  within  the  permit  area.  The  area  supervisor  must  determine  that 
conditions  in  the  tank  trailer,  dry  bulk  trailer  or  truck,  etc.  meet  permit 
requirements  before  authorizing  entry. 

Attendant.  The  area  supervisor  shall  designate  an  employee  to  maintain 
communication  by  employer  specified  means  with  employees  working  in 
tanks  to  ensure  their  safety.  The  attendant  may  not  enter  any  permit  entry 
confined  space  to  rescue  an  entrant  or  for  any  other  reason,  unless  autho- 
rized by  the  rescue  procedure  and.  and  even  then,  only  after  calling  the 
rescue  team  and  being  relieved  by  as  attendant  by  another  worker. 

Communications  and  observation.  Communications  between  attendant  and 
entrant(s)  shall  be  maintained  throughout  entry.  Methods  of  communication 
that  may  be  specified  by  the  permit  include  voice,  voice  powered  radio, 
tapping  or  rapping  codes  on  tank  walls,  signalling  tugs  on  a  rope,  and  the 
attendant's  observation  that  work  activities  such  as  chipping,  grinding, 
welding,  spraying,  etc..  which  require  deliberate  operator  control  continue 
normally.  These  activities  often  generate  so  much  noise  that  the  necessary 
hearing  protection  makes  communication  by  voice  difficult. 


Rescue  procedures.  Acceptable  rescue  procedures  include  entry  by  a  team 
of  employee-rescuers,  use  of  public  emergency  services,  and  procedures 
for  breaching  the  tank.  The  area  permit  specifies  which  procedures  are 
available,  but  the  area  supervisor  makes  the  final  decision  based  on 
circumstances.  (Certain  injuries  may  make  it  necessary  to  breach  the 
tank  to  remove  a  person  rather  than  risk  additional  injury  by  removal 
through  an  existing  manhole.  However,  the  supervisor  must  ensure  that 
no  breaching  procedure  used  for  rescue  would  violate  terms  of  the  entry 
permit.  For  instance,  if  the  tank  must  be  breached  by  cutting  with  a  torch, 
the  tank  surfaces  to  be  cut  must  be  free  of  volatile  or  combustible  coat- 
ings within  4  inches  (10.16  cm)  of  the  cutting  line  and  the  atmosphere 
within  the  tank  must  be  below  the  LFL. 

Retrieved  line  and  harnesses.  The  retrieval  lines  and  harnesses  generally 
required  under  this  standard  are  usually  impractical  for  use  in  tanks 
because  the  internal  configuration  of  the  tanks  and  their  interior  baffles 
and  other  structures  would  prevent  rescuers  from  hauling  out  injured 
entrants.  However,  unless  the  rescue  procedure  calls  for  breaching  the 
tank  for  rescue,  the  rescue  team  shall  be  trained  in  the  use  of  retrieval 
lines  and  harnesses  for  removing  injured  employees  through  manholes. 

B.  Repair  or  service  of  "used"  tanks  and  bulk  trailers. 

Sources  of  hazards.  In  addition  to  facing  the  potential  hazards  encoun- 
tered in  fabrication  or  manufacturing,  tanks  or  trailers  which  have  been 
in  service  may  contain  residues  of  dangerous  materials,  whether  left  over 
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from  the  transportation  of  hazardous  cargoes  or  generated  by  chemical 
or  bacterial  action  on  residues  of  non-hazardous  cargoes. 

Control  of  atmospheric  hazards.  A  "used"  tank  shall  be  brought  into  areas 
where  tank  entry  is  authorized  only  after  the  tank  has  been  emptied, 
cleansed  (without  employee  entry)  of  any  residues,  and  purged  of  any 
potential  atmospheric  hazards. 

Welding.  In  addition  to  tank  cleaning  for  control  of  atmospheric  hazards, 
coating  and  surface  materials  shall  be  removed  4  inches  (10.16  cm)  or 
more  from  any  surface  area  where  welding  or  other  torch  work  will  be 
done  and  care  taken  that  the  atmosphere  within  the  tank  remains  well 
below  the  LFL.  (Follow  the  requirements  of  29  CFR  1910.  Subpart  Q. 
OSHA's  welding  standard,  at  all  times.) 

Permits.  An  entry  permit  valid  for  up  to  1  year  shall  be  issued  prior  to 
authorization  of  entry  into  used  tank  trailers,  dry  bulk  trailers  or  trucks. 
In  addition  to  the  pre-entry  cleaning  requirement,  this  permit  shall  require 
the  employee  safeguards  specified  for  new  tank  fabrication  or  construction 
permit  areas. 

Authorization.  Only  the  area  supervisor  may  authorize  an  employee  to 
enter  a  tank  trailer,  dry  bulk  trailer  or  truck  within  the  permit  area.  The 
area  supervisor  must  determine  that  the  entry  permit  requirements  have 
been  met  before  authorizing  entry. 

[58  FR  4549.  Jan.  14.  1993:  58  FR  34846.  June  29,  1993] 


APPENDIX  D  TO  §1910.146— SAMPLE  PERMITS 


Appendix  D — 1 

Confined  Space  Entry  Permit 

Date  and  Time  Issued: 

Job  site/Space  I.D.: 

Equipment  to  be  worked  on:  _ 
Stand-by  personnel 


Date  and  Time  Expires: 

Job  Supervisor: 

Work  to  be  performed: 


1.  Atmospheric  Checks:  Time 

Oxygen 


Explosive 

Toxic  


L.F.L. 

PPM 


2.  Tester's  signature 

3.  Source  isolation  (No  Entry):  N/A  Yes 
Pumps  or  lines  blinded.  ( )  ( ) 
disconnected,  or  blocked  ( )               ( | 

4.  Ventilation  Modification:  N/A  Yes 
Mechanical  ( )  ( ) 
Natural  Ventilation  only  ( )                 ( ) 

5.  Atmospheric  check  after  isolation  and  Ventilation: 

Oxygen %  >    19.5     % 

Explosive %  L.F.L.  <    10        % 

Toxic PPM    <    10        PPMH2S 

Tester's  signature        

6.  Communication  procedures:  


Is  it  current? 

9.  Equipment: 

Direct  reading  gas  monitor — tested 

Safety  harnesses  and  lifelines  for 

entry  and  standby  persons 

Hoisting  equipment 

Powered  communications 

SCBA's  for  entry  and  standby  persons 

Protective  Clothing 

All  electric  equipment  listed  Class  I. 

Vivision  I.  Group  D  and  Non-sparking  tools 

10.  Periodic  atmospheric  tests: 


N/A 
0 


Yes 

(> 


7.  Rescue  procedures: 


Oxvgen 

%   Time 

Oxvgen 

%   Time 

Explosive 

%    Time 

Explosive 

%   Time 

Toxic 

%   Time 

Toxic 

%    Time 

Oxvgen 

% 

Time 

Oxygen 

% 

Time 

Explosive 

% 

Time 

Explosive 

% 

Time 

Toxic 

% 

Time 

Toxic 

% 

Time 

8. Entry,  standby,  and  back  up  persons: 
Successfully  completed  required  training? 


Yes 

() 


We  have  reviewed  the  work  authorized  by  this  permit  and  the  information  con- 
tained herein.  Written  instructions  and  safety  procedures  have  been  received 
and  are  understood.  Entry  cannot  be  approved  if  any  squares  are  marked  in 


the  "No"  column.  This  permit  is  not  valid  unless  all  appropriate  items  are  completed. 

Permit  Prepared  By:  (Supervisor)  

Approved  By:  (Unit  Supervisor! 

Reviewed  By  (Cs  OperaUons  Personnel):    


printed  name) 
This  permit  to  be  kept  at  job  site.  Return  job  site  copy  to  Safety  Office  following  job  eompleUon. 
Copies:  White  Original  (Safety  Office)  Yellow  (Unit  Supervisor)  Hard  (Job  site) 


(signature) 
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APPENDIX  D-2  ENTRY  PERMIT 


PERMIT  VALID  FOR  8  HOURS  ONLY.  ALL  PERMIT  COPIES  REMAIN  AT  SITE  UNTIL  JOB  COMPLETED 

i>mi  BITE  LOCATION   DESCRIPTION  

i:  OF  ENTRY   


SUPERVISOR©)  iniM.iu/ 


I'vpe  "I  I  i>w 


l  (  )MM1  'NIC  A  IK  >N  l'R(  )(  'EI  )l  IRKS 


RESCUE  PROCEDURES  (PHONK  NUMBERS  AT  BOTTOM) 

•  BOLD  DENOTES  MINIMUM  REQUIREMENTS  TO  BE  COMPLETED  AND  REVIEWED  PRIOR  TO  ENTRY* 


DATE 
Lock  Out/De-energlie/Try-out 

l.lnr(»)  Broken  Capped  Blsnk         

Purge-Fliuh  and  Vent 

Ventilation 

Secure  Area  (Post  and  Flag) 

Breathing  Apparatus 

Resuscltatorlnhalator 

Standby  Safety  Personnel 

Note:  Items  that  do  not  apply  enter  N/A  In  the  blank. 


REQ'  IKi.MKVIs  COMPLETED 
Full  Body  Harness  w/"D"  ring 
Emergency  Escape  Retrieval  Equip 
Lifelines 

Fire  Extinguishers 
Lighting  (Explosive  Proof) 
Protective  Clothing 
Resptratorlsl  (Air  Purifying) 
Burning  and  Welding  Permit 


1  RECORD  CONTINUOUS  MONITORING  RKSULTS  EVERY  2  HOURS  ' 


I  <  IN  I INUOUS  MONITORING" 
TESTIS)  TO  BE  TAKEN 
PERCENT  OF  OXYGEN 
LOWER  FLAMMABLE  LIMIT 
CARBON  MONOXIDE 
Aromatic  Hydrocarbon 
Hydrogen  Cyanide 
Hydrogen  Sulfide 
Sulfur  Dioxide 
Ammonia 

'  Short  term  exposure  limit  Employee  can 
♦  8  hr  Time  Welfihted  AvR    Employee  can 

REMARKS:    


Permissible 

Entry  Level 
19.5%  to  23.5% 
Under  10% 
+35  PPM 
+  1  PPM 
(Skin) 
+  10  PPM 
+2  PPM 


5PPM 
'4PPM 
15PPM 
'5PPM 
35PPM 


i  up  to  15 


1  appropriate  respirator.'  protection) 


GAS  TESTER  NAME  &  CHECK  # 


SAFETY  STANDBY  PERSON(S) 


INSTRUMENT(S)  USED 


MODEL  &OR  TYPE 


SERIAL  &/OR  UNIT  # 


SAFETY  STANDBY  PERSON  IS  REQUIRED  FOR  ALL  CONFINED  SPACE  WORK 
CHECK  #  CONFINED  SPACE  ENTRANT(S)     CHECK  #  CONFINED  SPACE  ENTRANT(S) 


SUPERVISOR  AUTHORIZATION  -  ALL  CONDITIONS  SATISFIED  

AMBULANCE  2800  FIRE  2900  Safety  4901 


DEPARTMENT/PHONE 


Gas  Coordinator  4529/5387 


158  FR  4549.  Jan.  14  1993;  58  FR  34846.  June  29.  1993] 

APPENDIX  E  TO  §1910.146— SEWER  SYSTEM  ENTRY 

Sewer  entry  differs  in  three  vital  respects  from  other  permit  entries;  first, 
there  rarely  exists  any  way  to  completely  isolate  the  space  (a  section  of  a 
continuous  system)  to  be  entered:  second,  because  isolation  is  not  complete, 
the  atmosphere  may  suddenly  and  unpredictably  become  lethally  hazardous 
(toxic,  flammable  or  explosive)  from  causes  beyond  the  control  of  the  entrant  or 
employer,  and  third,  experienced  sewer  workers  are  especially  knowledgeable 
in  entry  and  work  in  their  permit  spaces  because  of  their  frequent  entries. 
Unlike  other  employments  where  permit  space  entry  is  a  rare  and  exceptional 
event,  sewer  workers'  usual  work  environment  is  a  permit  space. 

( 1 )  Adherence  to  procedure.  The  employer  should  designate  as  entrants 
only  employees  who  are  thoroughly  trained  in  the  employer's  sewer  entry 
procedures  and  who  demonstrate  that  they  follow  these  entry  procedures 
exactly  as  prescribed  when  performing  sewer  entries. 

(2)  Atmospheric  monitoring.  Entrants  should  be  trained  in  the  use  of.  and 
be  equipped  with,  atmospheric  monitoring  equipment  which  sounds  an 
audible  alarm,  in  addition  to  its  visual  readout,  whenever  one  of  the  fol- 
lowing conditions  are  encountered:  Oxygen  concentration  less  than  19.5 
percent;  flammable  gas  or  vapor  at  10  percent  or  more  of  the  lower  flam- 
mable limit  (LFL);  or  hydrogen  sulfide  or  carbon  monoxide  at  or  above 
10  ppm  or  35  ppm.  respectively,  measured  as  an  8-hour  time-weighted 
average.  Atmospheric  monitoring  equipment  needs  to  be  calibrated  ac- 
cording to  the  manufacturer's  instructions.  The  oxygen  sensor/broad 
range  sensor  is  best  suited  for  initial  use  in  situations  where  the  actual 
or  potential  contaminants  have  not  been  identified,  because  broad  range 
sensors,  unlike  substance-specific  sensors,  enable  employers  to  obtain 
an  overall  reading  of  the  hydrocarbons  (flammables)  present  in  the  space. 
However,  such  sensors  only  indicate  that  a  hazardous  threshold  of  a  class 
of  chemicals  has  been  exceeded.  They  do  not  measure  the  levels  of  con- 


tamination of  specific  substances.  Therefore,  substance-specific  devices, 
which  measure  the  actual  levels  of  specific  substances,  are  best  suited  for 
use  where  actual  and  potential  contaminants  have  been  identified.  The 
measurements  obtained  with  substance-specific  devices  are  of  vital  impor- 
tance to  the  employer  when  decisions  are  made  concerning  the  measures 
necessary  to  protect  entrants  (such  as  ventilation  or  persona]  protective 
equipment)  and  the  setting  and  attainment  of  appropriate  entry  conditions. 
However,  the  sewer  environment  may  suddenly  and  unpredictably  change, 
and  the  substance-specific  devices  may  not  detect  the  potentially  lethal 
atmospheric  hazards  which  may  enter  the  sewer  environment. 

Although  OSHA  considers  the  information  and  guidance  provided  above 
to  be  appropriate  and  useful  in  most  sewer  entry  situations,  the  Agency 
emphasizes  that  each  employer  must  consider  the  unique  circumstances, 
including  the  predictability  of  the  atmosphere,  of  the  sewer  permit  spaces 
in  the  employer's  workplace  in  preparing  for  entry.  Only  the  employer  can 
decide,  based  upon  his  or  her  knowledge  of.  and  experience  with  permit 
spaces  in  sewer  systems,  what  the  best  type  of  testing  instrument  may 
be  for  any  specific  entry  operation. 

The  selected  testing  instrument  should  be  carried  and  used  by  the 
entrant  in  sewer  line  work  to  monitor  the  atmosphere  in  the  entrant's 
environment,  and  in  advance  of  the  entrant's  direction  of  movement,  to 
warn  the  entrant  of  any  deterioration  in  atmospheric  conditions.  Where 
several  entrants  are  working  together  in  the  same  immediate  location, 
one  instrument,  used  by  the  lead  entrant,  is  acceptable. 

(3)  Surge  Jlow  and  flooding.  Sewer  crews  should  develop  and  maintain 
liaison,  to  the  extent  possible,  with  the  local  weather  bureau  and  fire 
and  emergency  services  in  their  area  so  that  sewer  work  may  be  delayed 
or  interrupted  and  entrants  withdrawn  whenever  sewer  lines  might  be 
suddenly  flooded  by  rain  or  fire  suppression  activities,  or  whenever  flam- 
mable or  other  hazardous  materials  are  released  into  sewers  during 
emergencies  by  industrial  or  transportation  accidents. 
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(4)  Special  Equipment.  Entry  into  large  bore  sewers  may  require  the 
use  of  special  equipment.  Such  equipment  might  include  such  items  as 
atmosphere  monitoring  devices  with  automatic  audible  alarms,  escape 
self-contained  breathing  apparatus  (ESCBA)  with  at  least  10  minute 
air  supply  (or  other  NIOSH  approved  self-rescuer),  and  waterproof 
flashlights,  and  may  also  include  boats  and  rafts,  radios  and  rope 
stand-offs  for  pulling  around  bends  and  corners  as  needed. 

[58  FR  4549.  Jan.  14.  1993:  58  FR  34845.  June  29.  1993:  59  FR  261 15. 
May  19.  1994| 

APPENDIX  F  TO  §1910.146— 

RESCUE  TEAM  OR  RESCUE  SERVICE  EVALUATION 

CRITERIA  (NON-MANDATORY) 

( 1 )  This  appendix  provides  guidance  to  employers  in  choosing  an  appro- 
priate rescue  service.  It  contains  criteria  that  may  be  used  to  evaluate  the 
capabilities  both  of  prospective  and  current  rescue  teams.  Before  a  rescue 
team  can  be  trained  or  chosen,  however,  a  satisfactory  permit  program, 
including  an  analysis  of  all  permit-required  confined  spaces  to  identify 
all  potential  hazards  in  those  spaces,  must  be  completed.  OSHA  believes 
that  compliance  with  all  the  provisions  of  §1910. 146  will  enable  employers 
to  conduct  permit  space  operations  without  recourse  to  rescue  services 
in  nearly  all  cases.  However,  experience  indicates  that  circumstances 
will  arise  where  entrants  will  need  to  be  rescued  from  permit  spaces.  It 
is  therefore  important  for  employers  to  select  rescue  services  or  teams. 
either  on-site  or  off-site,  that  are  equipped  and  capable  of  minimizing 
harm  to  both  entrants  and  rescuers  if  the  need  arises. 

(2)  For  all  rescue  teams  or  services,  the  employer's  evaluation  should 
consist  of  two  components:  an  initial  evaluation,  in  which  employers 
decide  whether  a  potential  rescue  service  or  team  is  adequately  trained 
and  equipped  to  perform  permit  space  rescues  of  the  kind  needed  at  the 
facility  and  whether  such  rescuers  can  respond  in  a  timely  manner,  and  a 
performance  evaluation,  in  which  employers  measure  the  performance  of 
the  team  or  service  during  an  actual  or  practice  rescue.  For  example,  based 
on  the  initial  evaluation,  an  employer  may  determine  that  maintaining  an 
on-site  rescue  team  will  be  more  expensive  than  obtaining  the  services 
of  an  off-site  team,  without  being  significantly  more  effective,  and  decide 
to  hire  a  rescue  service.  During  a  performance  evaluation,  the  employer 
could  decide,  after  observing  the  rescue  service  perform  a  practice  rescue, 
that  the  service's  training  or  preparedness  was  not  adequate  to  effect  a 
timely  or  effective  rescue  at  his  or  her  facility  and  decide  to  select  another 
rescue  service,  or  to  form  an  internal  rescue  team. 

A.  Initial  Evaluation 

I.  The  employer  should  meet  with  the  prospective  rescue  service  to  facilitate 
the  evaluations  required  by  §1910.146(k)(l)(i)  and  §1910.146(k)(l)(ii).  At  a 
minimum,  if  an  off-site  rescue  service  is  being  considered,  the  employer  must 
contact  the  service  to  plan  and  coordinate  the  evaluations  required  by  the 
standard.  Merely  posting  the  service's  number  or  planning  to  rely  on  the  9 1 1 
emergency  phone  number  to  obtain  these  services  at  the  time  of  a  permit 
space  emergency  would  not  comply  with  paragraph  (k)(  1 )  of  the  standard. 

n.  The  capabilities  required  of  a  rescue  service  vary  with  the  type  of  permit 
spaces  from  which  rescue  may  be  necessary  and  the  hazards  likely  to  be 
encountered  in  those  spaces.  Answering  the  questions  below  will  assist  em- 
ployers in  determining  whether  the  rescue  service  is  capable  of  performing 
rescues  in  the  permit  spaces  present  at  the  employer's  workplace. 

1 .  What  are  the  needs  of  the  employer  with  regard  to  response  time  (time 
for  the  rescue  service  to  receive  notification,  arrive  at  the  scene,  and 
set  up  and  be  ready  for  entry)?  For  example,  if  entry  is  to  be  made  into 
an  IDLH  atmosphere,  or  into  a  space  that  can  quickly  develop  an  IDLH 
atmosphere  (if  ventilation  fails  or  for  other  reasons),  the  rescue  team  or 
service  would  need  to  be  standing  by  at  the  permit  space.  On  the  other 
hand,  if  the  danger  to  entrants  is  restricted  to  mechanical  hazards  that 
would  cause  injuries  (e.g.,  broken  bones,  abrasions)  a  response  time  of 
10  or  15  minutes  might  be  adequate. 

2.  How  quickly  can  the  rescue  team  or  service  get  from  its  location  to 
the  permit  spaces  from  which  rescue  may  be  necessary?  Relevant  fac- 
tors to  consider  would  include:  the  location  of  the  rescue  team  or  service 
relative  to  the  employer's  workplace,  the  quality  of  roads  and  highways 
to  be  traveled,  potential  bottlenecks  or  traffic  congestion  that  might  be 
encountered  in  transit,  the  reliability  of  the  rescuer's  vehicles,  and  the 
training  and  skill  of  its  drivers. 

3.  What  is  the  availability  of  the  rescue  service?  Is  it  unavailable  at  cer- 
tain times  of  the  day  or  in  certain  situations?  What  is  the  likelihood  that 


key  personnel  of  the  rescue  service  might  be  unavailable  at  times?  If  the 
rescue  service  becomes  unavailable  while  an  entry  is  underway,  does  it 
have  the  capability  of  notifying  the  employer  so  that  the  employer  can 
instruct  the  attendant  to  abort  the  entry  immediately? 

4.  Does  the  rescue  service  meet  all  the  requirements  of  paragraph  (k)(2)  of 
the  standard?  If  not,  has  it  developed  a  plan  that  will  enable  it  to  meet  those 
requirements  in  the  future?  If  so.  how  soon  can  the  plan  be  implemented? 

5.  For  off-site  services,  is  the  service  willing  to  perform  rescues  at  the 
employer's  workplace?  (An  employer  may  not  rely  on  a  rescuer  who  de- 
clines, for  whatever  reason,  to  provide  rescue  services.) 

6.  Is  an  adequate  method  for  communications  between  the  attendant, 
employer  and  prospective  rescuer  available  so  that  a  rescue  request  can 
be  transmitted  to  the  rescuer  without  delay?  How  soon  after  notification 
can  a  prospective  rescuer  dispatch  a  rescue  team  to  the  entry  site? 

7.  For  rescues  into  spaces  that  may  pose  significant  atmospheric  hazards 
and  from  which  rescue  entry,  patient  packaging  and  retrieval  cannot  be 
safely  accomplished  in  a  relatively  short  time  (15-20  minutes),  employ- 
ers should  consider  using  airline  respirators  (with  escape  bottles)  for  the 
rescuers  and  to  supply  rescue  air  to  the  patient.  If  the  employer  decides 
to  use  SCBA.  does  the  prospective  rescue  service  have  an  ample  supply 
of  replacement  cylinders  and  procedures  for  rescuers  to  enter  and  exit 
(or  be  retrieved)  well  within  the  SCBA's  air  supply  limits? 

8.  If  the  space  has  a  vertical  entry  over  5  feet  in  depth,  can  the  prospective 
rescue  service  properly  perform  entry  rescues?  Does  the  service  have  the 
technical  knowledge  and  equipment  to  perform  rope  work  or  elevated 
rescue,  if  needed? 

9.  Does  the  rescue  service  have  the  necessary  skills  in  medical  evaluation, 
patient  packaging  and  emergency  response? 

10.  Does  the  rescue  service  have  the  necessary  equipment  to  perform 
rescues,  or  must  the  equipment  be  provided  by  the  employer  or  another 
source? 

B.  Performance  Evaluation 

Rescue  services  are  required  by  paragraph  (k)|2)(iv)  of  the  standard  to 
practice  rescues  at  least  once  every  12  months,  provided  that  the  team 
or  service  has  not  successfully  performed  a  permit  space  rescue  within 
that  time.  As  part  of  each  practice  session,  the  service  should  perform  a 
critique  of  the  practice  rescue,  or  have  another  qualified  party  perform 
the  critique,  so  that  deficiencies  in  procedures,  equipment,  training,  or 
number  of  personnel  can  be  identified  and  corrected.  The  results  of  the 
critique,  and  the  corrections  made  to  respond  to  the  deficiencies  identified, 
should  be  given  to  the  employer  to  enable  it  to  determine  whether  the 
rescue  service  can  quickly  be  upgraded  to  meet  the  employer's  rescue 
needs  or  whether  another  service  must  be  selected.  The  following  ques- 
tions will  assist  employers  and  rescue  teams  and  services  evaluate  their 
performance. 

1 .  Have  all  members  of  the  service  been  trained  as  permit  space  entrants, 
at  a  minimum,  including  training  in  the  potential  hazards  of  all  permit 
spaces,  or  of  representative  permit  spaces,  from  which  rescue  may  be 
needed?  Can  team  members  recognize  the  signs,  symptoms,  and  conse- 
quences of  exposure  to  any  hazardous  atmospheres  that  may  be  present 
in  those  permit  spaces? 

2.  Is  every  team  member  provided  with,  and  properly  trained  in,  the  use 
and  need  for  PPE.  such  as  SCBA  or  fall  arrest  equipment,  which  may  be 
required  to  perform  permit  space  rescues  in  the  facility?  Is  every  team 
member  properly  trained  to  perform  his  or  her  functions  and  make  res- 
cues, and  to  use  any  rescue  equipment,  such  as  ropes  and  backboards, 
that  may  be  needed  in  a  rescue  attempt? 

3.  Are  team  members  trained  in  the  first  aid  and  medical  skills  needed 
to  treat  victims  overcome  or  injured  by  the  types  of  hazards  that  may  be 
encountered  in  the  permit  spaces  at  the  facility? 

4.  Do  all  team  members  perform  their  functions  safely  and  efficiently? 
Do  rescue  service  personnel  focus  on  their  own  safety  before  considering 
the  safety  of  the  victim? 

5.  If  necessary,  can  the  rescue  service  properly  test  the  atmosphere  to 
determine  if  it  is  IDLH? 

6.  Can  the  rescue  personnel  identify  information  pertinent  to  the  rescue 
from  entry  permits,  hot  work  permits,  and  MSDSs? 
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7  Has  1 1 H  reet  ue  service  been  Informed  of  any  hazards  i"  ptrawniH  thai 

in. is  arise  i utalde  the  apace,  sin  ii  -is  those  thai  magi  be  cauaed  by 

luture  win  k  neai  the  tpai  i  ? 

h,  ii  nornaaaiy  "nw  *t*»  "* **"*  amtr*  pmp^riy  pnfif^g»  nnH  ictiteve  \\<  tlma 

Ii  out  a  penult  space  that  hasa  limited  Slse  Opening  (less  than  2  I  Inrhrs  |i.(i  'i 

ci hi  111  diameter),  limited  inicin.ii  apace,  01  intern. ii  obstacles  or  hazards? 

'I    II  neceaaaiy,  can  the  rescue  service  salch   perl .111  elevated  (high 

.  1 1  iLiit-j  reecue? 

in   Does  the  rescue  service  have  .1  plan  foi  each  ol  the  kinds  of  permll 

space  rescue  operations  .11  the  facility','  Is  tin-  plan  adequate  lor  all  types  ol 
lesrue  opeiat ions  that  may  be  needed  at  the  lacllltvV  Teams  may  practice  In 

representative  Bpacee,  or  in  spaces  that  are  "worst  case"  or  most  res  tile  Uve 

will)  respect  (o  Internal  configuration,  elevation,  and  portal  size.  The  follow- 
ing characteristics  ol  a  practice  space  should  be  considered  when  deciding 
uh,  1I1,  1  .1  space  Is  truly  representative  of  an  actual  permit  space: 

1 1 )  Interna]  configuration. 

(a)  Open  there  are  no  obstacles,  barriers,  or  obstructions  within  the  space. 
1  me  example  is  .1  watei  tank. 

(hi  Obstructed  the  permll  space  contains  some  type  of  obstruction  that 
a  rescuer  would  need  to  maneuver  around.  An  example  would  be  a  baffle 
or  mixing  blade.  Large  equipment,  such  as  a  ladder  or  scaffold,  brought 
Into  a  space  for  work  purposes  would  be  considered  an  obstruction  If  the 
positioning  or  size  of  the  equipment  would  make  rescue  more  difficult. 

(2)  Elevation. 


(a)  Elevated    ■  pet  mil  spat  >■  when-  thi ■  •  tntrani  •  i»  irtal  "i  opt ntrtg  1 
grade  bj  1  (sal  n  more   ihis  type  oi  span-  usually  requlrea  knowledge  oi 
high  angle  rescue  procedures  because  ,,i  the  difficulty  In  packaging  and 
transporting  ■  patieni  t,,  t in-  ground  from  the  portal 

(b)  Non  elevated    s  permit  space  with  the  entrance  portal  located  less  than 

I  leet  above  grade    Ibis  lypc  ol  space  will  allow  the  m-si  u,-  team  U)  IfKIISporl 

an  Injured  employee  normally 

[3)  Portal  size. 

|a|  Restricted— A  portal  of  24  Inches  or  less  In  the  least  dimension.  Portals 
of  this  size  are  too  small  to  allow  a  rescuer  to  Simply  enter  the  space  while 
using  SCUA.  The  portal  size  is  also  too  small  to  allow  normal  spinal  Im- 
mobilization of  an  Injured  employee. 

(b)  Unrestricted — A  portal  of  greater  than  24  Inches  in  the  least  dimension.  These 
portals  allow  relatively  free  movement  Into  and  out  of  the  permit  space. 

(4)  Space  access. 

(a)  Horizontal — The  portal  Is  located  on  the  side  of  the  permit  space.  Use  of 
retrieval  lines  could  be  difficult. 

(b)  Vertical— The  portal  Is  located  on  the  top  of  the  permit  space,  so  that 
rescuers  must  climb  down,  or  the  bottom  of  the  permit  space,  so  that 
rescuers  must  climb  up  to  enter  the  space.  Vertical  portals  may  require 
knowledge  of  rope  techniques,  or  special  patient  packaging  to  safely  retrieve 
a  downed  entrant. 

[63  FR  66039.  Dec.  1.  1998] 
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§1910.147  The  control  of  hazardous  energy 
(lockout/tagout). 

1910.147(a)  Scope,  application  and  purpose— <1)  Scope,  (i)  This  standard 
covers  the  servicing  and  maintenance  of  machines  and  equipment  in  which 
the  unexpected  energization  or  start  up  of  the  machines  or  equipment,  or 
release  of  stored  energy  could  cause  injury  to  employees.  This  standard 
establishes  minimum  performance  requirements  for  the  control  of  such 
hazardous  energy. 

1910.147(a)(1)(ii)  This  standard  does  not  cover  the  following: 

1910.147(a)(1)(ii)(A)  Construction,  agriculture  and  maritime  employment; 

1910.147(a)(1)(ii)(B)  Installations  under  the  exclusive  control  of  electric 
utilities  for  the  purpose  of  power  generation,  transmission  and  distribution, 
including  related  equipment  for  communication  or  metering;  and 

1910.147(a)(1)(ii)(C)  Exposure  to  electrical  hazards  from  work  on.  near,  or 
with  conductors  or  equipment  in  electric  utilization  installations,  which  is 
covered  by  subpart  S  of  this  part:  and 

1910.147(a)(1)(ii)(D)  Oil  and  gas  well  drilling  and  servicing. 

1910.147(a)(2)  Application,  (i)  This  standard  applies  to  the  control  of  energy 
during  servicing  and/or  maintenance  of  machines  and  equipment. 

1910.147(a)(2)(H)  Normal  production  operations  are  not  covered  by  this 
standard  (See  subpart  0  of  this  part).  Servicing  and/or  maintenance  which 
takes  place  during  normal  production  operations  is  covered  by  this  stan- 
dard only  if;: 

1910.147(a)(2)(ii)(A)  An  employee  is  required  to  remove  or  bypass  a  guard 
or  other  safety  device;  or 

1910.1 47(a)(2)(ii)(B)  An  employee  is  required  to  place  any  part  of  his  or  her 
body  into  an  area  on  a  machine  or  piece  of  equipment  where  work  is  actually 
performed  upon  the  material  being  processed  (point  of  operation)  or  where 
an  associated  danger  zone  exists  during  a  machine  operating  cycle. 

NOTE:  Exception  to  paragraph  (a)(2)(iQ:  Minor  tool  changes  and  adjustments, 
and  other  minor  servicing  activities,  which  take  place  during  normal  pro- 
duction operations,  are  not  covered  by  this  standard  if  they  are  routine, 
repetitive,  and  integral  to  the  use  of  the  equipment  for  production,  provided 
that  the  work  is  performed  using  alternative  measures  which  provide  effec- 
tive protection  (See  subpart  0  of  this  part). 

1910.147(a)(2)(iii)  This  standard  does  not  apply  to  the  following. 

1910.147(a)(2)(iii)(A)  Work  on  cord  and  plug  connected  electric  equipment 
for  which  exposure  to  the  hazards  of  unexpected  energization  or  start  up 
of  the  equipment  is  controlled  by  the  unplugging  of  the  equipment  from 
the  energy  source  and  by  the  plug  being  under  the  exclusive  control  of  the 
employee  performing  the  servicing  or  maintenance. 

1910.147(a)(2)(iii)(B)  Hot  tap  operations  involving  transmission  and  distri- 
bution systems  for  substances  such  as  gas.  steam,  water  or  petroleum 
products  when  they  are  performed  on  pressurized  pipelines,  provided  that 
the  employer  demonstrates  that  (J)  continuity  of  service  is  essential:  (2) 
shutdown  of  the  system  is  impractical:  and  (3)  documented  procedures  are 
followed,  and  special  equipment  is  used  which  will  provide  proven  effective 
protection  for  employees. 

1910.147(a)(3)  Purpose,  (i)  This  section  requires  employers  to  establish  a 
program  and  utilize  procedures  for  affixing  appropriate  lockout  devices  or 
tagout  devices  to  energy  isolating  devices,  and  to  otherwise  disable  machines 
or  equipment  to  prevent  unexpected  energization,  start-up  or  release  of 
stored  energy  in  order  to  prevent  injury  to  employees. 

1910.147(a)(3)(H)  When  other  standards  in  this  part  require  the  use  of 
lockout  or  tagout,  they  shall  be  used  and  supplemented  by  the  procedural 
and  training  requirements  of  this  section. 

1910.147(b)  Definitions  applicable  to  this  section. 

Affected  employee.  An  employee  whose  job  requires  him/her  to  operate  or 
use  a  machine  or  equipment  on  which  servicing  or  maintenance  is  being 
performed  under  lockout  or  tagout.  or  whose  job  requires  him/her  to  work 
in  an  area  in  which  such  servicing  or  maintenance  is  being  performed. 

Authorized  employee.  A  person  who  locks  out  or  tags  out  machines  or 
equipment  in  order  to  perform  servicing  or  maintenance  on  that  machine 
or  equipment.  An  affected  employee  becomes  an  authorized  employee  when 


that  employee's  duties  include  performing  servicing  or  maintenance  covered 
under  this  section. 

Capable  of  being  locked  out.  An  energy  isolating  device  is  capable  of  being 
locked  out  if  it  has  a  hasp  or  other  means  of  attachment  to  which,  or  through 
which,  a  lock  can  be  affixed,  or  it  has  a  locking  mechanism  built  into  it. 
Other  energy  isolating  devices  are  capable  of  being  locked  out.  if  lockout  can 
be  achieved  without  the  need  to  dismantle,  rebuild,  or  replace  the  energy 
isolating  device  or  permanently  alter  its  energy  control  capability. 

Energized.  Connected  to  an  energy  source  or  containing  residual  or  stored 
energy. 

Energy  isolating  device.  A  mechanical  device  that  physically  prevents  the 
transmission  or  release  of  energy,  including  but  not  limited  to  the  following:  A 
manually  operated  electrical  circuit  breaker;  a  disconnect  switch:  a  manually 
operated  switch  by  which  the  conductors  of  a  circuit  can  be  disconnected 
from  all  ungrounded  supply  conductors,  and,  in  addition,  no  pole  can  be 
operated  independently:  a  line  valve;  a  block:  and  any  similar  device  used 
to  block  or  isolate  energy.  Push  buttons,  selector  switches  and  other  control 
circuit  type  devices  are  not  energy  isolating  devices. 

Energy  source.  Any  source  of  electrical,  mechanical,  hydraulic,  pneumatic, 
chemical,  thermal,  or  other  energy. 

Hot  tap.  A  procedure  used  in  the  repair,  maintenance  and  services  ac- 
tivities which  involves  welding  on  a  piece  of  equipment  (pipelines,  vessels 
or  tanks)  under  pressure,  in  order  to  install  connections  or  appurtenances. 
It  is  commonly  used  to  replace  or  add  sections  of  pipeline  without  the 
interruption  of  service  for  air.  gas.  water,  steam,  and  petrochemical  distri- 
bution systems. 

Lockout.  The  placement  of  a  lockout  device  on  an  energy  isolating  device, 
in  accordance  with  an  established  procedure,  ensuring  that  the  energy 
isolating  device  and  the  equipment  being  controlled  cannot  be  operated 
until  the  lockout  device  is  removed. 

Lockout  device.  A  device  that  utilizes  a  positive  means  such  as  a  lock,  either 
key  or  combination  type,  to  hold  an  energy  isolating  device  in  a  safe  position 
and  prevent  the  energizing  of  a  machine  or  equipment.  Included  are  blank 
flanges  and  bolted  slip  blinds. 

Normal  production  operations.  The  utilization  of  a  machine  or  equipment  to 
perform  its  intended  production  function. 

Servicing  and/or  maintenance.  Workplace  activities  such  as  constructing, 
installing,  setting  up.  adjusting,  inspecting,  modifying,  and  maintaining 
and/or  servicing  machines  or  equipment.  These  activities  include  lubri- 
cation, cleaning  or  unjamming  of  machines  or  equipment  and  making 
adjustments  or  tool  changes,  where  the  employee  may  be  exposed  to  the 
unexpected  energization  or  startup  of  the  equipment  or  release  of  hazardous 
energy. 

Setting  up.  Any  work  performed  to  prepare  a  machine  or  equipment  to 
perform  its  normal  production  operation. 

Tagout.  The  placement  of  a  tagout  device  on  an  energy  isolating  device, 
in  accordance  with  an  established  procedure,  to  indicate  that  the  energy 
isolating  device  and  the  equipment  being  controlled  may  not  be  operated 
until  the  tagout  device  is  removed. 

Tagout  device.  A  prominent  warning  device,  such  as  a  tag  and  a  means  of 
attachment,  which  can  be  securely  fastened  to  an  energy  isolating  device 
in  accordance  with  an  established  procedure,  to  indicate  that  the  energy 
isolating  device  and  the  equipment  being  controlled  may  not  be  operated 
until  the  tagout  device  is  removed. 

1910.147(c)  General— (1)  Energy  control  program.  The  employer  shall 
establish  a  program  consisting  of  energy  control  procedures,  employee 
training  and  periodic  inspections  to  ensure  that  before  any  employee  per- 
forms any  servicing  or  maintenance  on  a  machine  or  equipment  where  the 
unexpected  energizing,  start  up  or  release  of  stored  energy  could  occur  and 
cause  injury,  the  machine  or  equipment  shall  be  isolated  from  the  energy 
source,  and  rendered  inoperative. 

1 9 1 0. 1 47(c)(2)  Lockout/  tagout.  (i)  If  an  energy  isolating  device  is  not  capable 
of  being  locked  out,  the  employer's  energy  control  program  under  paragraph 
(c)(1)  of  this  section  shall  utilize  a  tagout  system. 

1910.147(c)(2)(H)  If  an  energy  isolating  device  is  capable  of  being  locked 
out.  the  employer's  energy  control  program  under  paragraph  (c)(1)  of  this 
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ii  shall  utilize  lockout,  unless  the  i  mployi  i  i  an  demonstrate  tha 
utilization  "i  I  tagoul  system  will  |u<>viilr  lull  employee  pmtceiinii  ,,s  set 
t.niii  in  paragraph  [i  l(3)  oi  thla  lection 

ieio.i47(c)(2)(iii)  Ann  januarj  3,  1980,  whenevw  replacement  at  majoi 
repali  i  modification  of  a  machine  or  equipment  la  parformed 

and  win  ii,  mi  new  machines  oi  equi] ml  axe  Inatalled,  energy  laolal 

lug  devices  foi  such  machine  oi  equip il  shall  t>  di  signed  to  ai  .  epl  a 

lockout  di 

1910.147(c)(3)  Fi<//  employee  protei  Van  (0  When  a  tagoul  device  la  used  on 
.in  energy  Isolating  device  which  la  capable  <>i  being  locked  out,  the  tagoul 
1 1<\  i<  e  shall  be  attached  .ii  the  same  location  thai  the  lockout  device  would 
have  been  attached,  and  the  employe]  shall  demonstrate  that  the  I 
program  will  provide  .i  level  i>i  safety  equivalent  to  thai  obtained  t>\  using 
.i  lockout  program, 

1910.147(c)(3)(h)  In  demonstrating  Dial  a  level  of  safety  is  achieved  In  Die 

tagoul  program  which  is  equivalent  to  the  level  ol  safety  obtained  by  using  a 
lockout  program,  the  employer  shall  demonstrate  full  compliance  with  all  ta- 
goul related  provisions  ol  this  standard  togetherwlth  such  additional  clcmcnis 

.is  arc  necessary  to  provide  the  equivalent  safety  available  from  Die  use  of  a 

lockout  device.  Additional  means  in  I i.  i,    -         .  i ..  u    ,  >i  i !  i,     i.  m ,. .     , > :.  i 

ol  lull  employee  protection  shall  Include  the  implementation  of  additional  safety 
measures  such  as  the  removal  ol  an  Isolating  circuit  clement,  blocking  of  a 
controlling  switch,  opening  of  an  extra  diseonnccDng  device,  01  the  removal 
ol  a  valve  handle  to  reduce  the  likelihood  of  inadvertent  cncrglzaUon. 

1910.147(c)(4)  Energy  control  procedure,  (i)  Procedures  shall  be  developed, 
documented  and  utilized  for  the  control  of  potentially  hazardous  energy 
when  employees  are  engaged  in  Die  aeDvtties  covered  by  this  section. 

NOTE:  Evccplion:  The  employer  need  not  document  the  required  procedure 
for  a  particular  machine  or  equipment,  when  all  of  the  following  elements 
exist :  ( 1  ]  The  machine  or  equipment  has  no  potential  for  stored  or  residual 
energy  or  reaccumulation  of  stored  energy  after  shut  down  which  could  en- 
danger employees:  (2)  the  machine  or  equipment  has  a  single  energy  source 
which  can  be  readily  identified  and  isolated;  (3)  the  isolaUon  and  locking  out 
of  Diat  energy  source  will  completely  deenergize  and  deacDvate  Die  machine 
or  equipment;  (4)  the  machine  or  equipment  is  isolated  from  Diat  energy 
source  and  locked  out  during  servicing  or  maintenance;  (5)  a  single  lockout 
device  will  achieve  a  locked-oul  condition;  (6)  Die  lockout  device  is  under 
the  exclusive  control  of  the  authorized  employee  performing  the  servicing 
or  maintenance;  (7)  the  servicing  or  maintenance  does  not  create  hazards 
for  oDier  employees;  and  (8)  Die  employer,  in  utilizing  this  exception,  has 
had  no  accidents  involving  the  unexpected  activation  or  reenergization  of 
the  machine  or  equipment  during  servicing  or  maintenance. 

1910.147(c)(4)(ii)  The  procedures  shall  clearly  and  specifically  outline  Die 
scope,  purpose.  auDiorization.  rules,  and  techniques  to  be  uUlized  for  Die 
control  of  hazardous  energy,  and  Die  means  to  enforce  compliance  including, 
but  not  limited  to.  the  following: 

1910.147(c)(4)(ii)(A)  A  specific  statement  of  the  intended  use  of  the 
procedure; 

1910.147(c)(4)(ii)(B)  Specific  procedural  steps  for  shutung  down.  isolaUng. 
blocking  and  securing  machines  or  equipment  to  control  hazardous  energy; 

1910.147(c)(4)(ii)(C)  Specific  procedural  steps  for  Die  placement,  removal 
and  transfer  of  lockout  devices  or  tagout  devices  and  Die  responsibility  for 
Diem:  and 

1910.147(c)(4)(ii)(D)  Specific  requirements  for  tesUng  a  machine  or  equip- 
ment to  determine  and  verify  the  effectiveness  of  lockout  devices,  tagout 
devices,  and  oDier  energy  conUol  measures. 

1910.147(c)(5)  Protective  materials  and  hardware,  (i)  Locks,  tags,  chains, 
wedges,  key  blocks,  adapter  pins,  self-locking  fasteners,  or  oDier  hardware 
shall  be  provided  by  Die  employer  for  isolaUng.  securing  or  blocking  of 
machines  or  equipment  from  energy  sources. 

1910.147(c)(5)(ii)  Lockout  devices  and  tagout  devices  shall  be  singularly 
idenUfied;  shall  be  the  only  de\ice(s)  used  for  controlling  energy;  shall  not 
be  used  for  oDier  purposes:  and  shall  meet  the  following  requirements: 

1910.147(c)(5)(ii)(A)  Durable.  (1)  Lockout  and  tagout  devices  shall  be  ca- 
pable of  wiUistanding  Die  environment  to  which  Diey  are  exposed  for  the 
maximum  period  of  time  Diat  exposure  is  expected. 

1910. 147(c)(5)(ii)(A)(2)  Tagout  devices  shall  be  constructed  and  printed  so 
Diat  exposure  to  vveaDier  condiUons  or  wet  and  damp  locadons  will  not  cause 
the  tag  to  deteriorate  or  Die  message  on  Die  tag  to  become  illegible. 


1910.147(C)(5)(H)(A)(3)  i.^s  shall  noi  deteriorate  whan  used  In  con 

i    nil.  re  s<  Id  and  alkali  <  hemii  sis  are  handled 

i 

1910.147(c)(5)(il)(B)  StWKfncttMd.   LockOUl   and   tagOUl   devices  shall  be 

ardlzed  within  the  (acuity  m  at  least  one  ol  the  following  criteria 

(  oka  -hape.  oi  -,i/e  and  addii loi i.dlv .  Ill  the  case  ol  tagoul  devices,  print 
and  formal  shall  he  sl.iiidaidl/ed 

1910.147(c)(5)(II)(C)  Substantial  (i)  Loctoul  devfi  es,  \j«  koul  devices  shall 
be  suiist.inii.il  enough  to  prevent  removal  without  the  use  oi  excessive 
force  or  unusual  te<  hnlques,  sm  h  as  with  the  use  oi  holt  cutters  or  other 

illlne,  tools. 
1910.147(c)(5)(ii)(C)(2)  logout  dcric.s  Tagout  devices.  Including  and  their 

in.  ans  oi  attachment,  shall  be  substantial  enough  to  prevent  Inadvertent 

ii  in  1 1  n  a  in-,  a  I  Tagout  device  attachment  means  shall  be  ol  a  non- 

ii  usable  type,  attachable  by  hand,  self-locking,  and  non-releasable  wiOi 

a  minimum  unlocking  strength  of  no  less  than  50  pounds  and  having  the 

il  design  and  basic  characteristic  s  ol  being  at  least  equivalent  to  a 

one-piece,  all-environment-tolerant  nylon  cable  Ue. 

1910.147(c)(5)(ii)(D)  Identifiable.  Lockout  devices  and  tagout  devices  shall 
inclu  ate  the  Identity  of  the  employee  applying  the  dcvicc(s) 

1 91 0. 147(c)(5)(iii)  Tagout  devices  shall  warn  against  hazardous  conditions  If  Die 
machine  or  equipment  is  energized  and  shall  include  a  legend  such  as  Die  follow- 
ing: Do  Not  Start.  Do  Not  Open.  Do  Not  Close.  Do  Not  Energize.  Do  Not  Operate. 

1910.147(c)(6)  Periodic  inspection.  (i)The  employer  shall  conduct  a  periodic 
inspecUon  of  the  energy  control  procedure  at  least  annually  to  ensure  Diat 
the  procedure  and  Die  requirements  of  Dris  standard  are  being  followed. 

1910. 147(c)(6)(i)(A)  The  periodic  inspecDon  shall  be  performed  by  an  auDio- 
rized  employee  oDier  Dian  Die  one(s)  utilizing  Die  energy  conu-ol  procedure 
being  inspected. 

1910.147(c)(6)(i)(B)  The  periodic  inspecDon  shall  be  conducted  to  correct 
any  deviations  or  inadequacies  identified. 

1910.147(c)(6)(i)(C)  Where  lockout  is  used  for  energy  control.  Die  periodic 
inspecDon  shall  include  a  review,  between  Die  inspector  and  each  auUlo- 
rized  employee,  of  Diat  employee's  responsibilities  under  Die  energy  conUol 
procedure  being  inspected. 

1910.147(c)(6)(i)(D)  Where  tagout  is  used  for  energy  conu-ol.  Die  periodic 
inspecDon  shall  include  a  review,  between  the  inspector  and  each  auDiorized 
and  affected  employee,  of  Diat  employee's  responsibiliUes  under  Die  energy 
control  procedure  being  inspected,  and  Die  elements  set  forth  in  paragraph 
(c)(7)(ii)  of  Diis  secDon. 

1910.147(c)(6)(H)  The  employer  shall  certify  that  the  periodic  inspecDons 
have  been  performed.  The  certificaUon  shall  idenDfy  the  machine  or  equip- 
ment on  which  the  energy  control  procedure  was  being  uUlized.  Die  date  of 
the  inspecDon.  Die  employees  included  in  Die  inspecDon.  and  the  person 
performing  the  inspection. 

1910.147(c)(7)  Training  and  communication,  (i)  The  employer  shall  provide 
training  to  ensure  that  Die  purpose  and  funcUon  of  the  energy  conUol 
program  are  understood  by  employees  and  Diat  Die  knowledge  and  skills 
required  for  Die  safe  applicaUon,  usage,  and  removal  of  Die  energy  controls 
are  acquired  by  employees.  The  Uaining  shall  include  Die  following: 

1910.147(c)(7)(i)(A)  Each  auDiorized  employee  shall  receive  u-aining  in  Die 
recogniDon  of  applicable  hazardous  energy  sources.  Die  type  and  magnitude 
of  the  energy  available  in  Die  workplace,  and  Die  methods  and  means  nec- 
essary for  energy  isolaDon  and  control. 

1910.147(c)(7)(i)(B)  Each  affected  employee  shall  be  instructed  in  the  pur- 
pose and  use  of  the  energy  control  procedure. 

1910.147(c)(7)(i)(C)  All  other  employees  whose  work  operaUons  are  or  may 
be  in  an  area  where  energy  conu-ol  procedures  may  be  uUlized,  shall  be 
instructed  about  the  procedure,  and  about  Die  prohibiUon  relaUng  to  at- 
tempts to  restart  or  reenergize  machines  or  equipment  which  are  locked 
out  or  tagged  out. 

1910.147(c)(7)(ii)  When  tagout  systems  are  used,  employees  shall  also  be 
Uained  in  the  following  limitaUons  of  tags: 

1910.147(c)(7)(ii)(A)  Tags  are  essenUauy  warning  devices  affixed  to  energy 
isolaUng  devices,  and  do  not  provide  the  physical  resUaint  on  Diose  devices 
Diat  is  provided  by  a  lock. 
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1910. 1 47(c)(7)(ii)(B)  When  a  tag  is  attached  to  an  energy  isolating  means, 
it  is  not  to  be  removed  without  authorization  of  the  authorized  person 
responsible  for  it.  and  it  is  never  to  be  bypassed,  ignored,  or  otherwise 
defeated. 

1910.147(c)(7)(ii)(C)  Tags  must  be  legible  and  understandable  by  all  au- 
thorized employees,  affected  employees,  and  all  other  employees  whose 
work  operations  are  or  may  be  in  the  area,  in  order  to  be  effective. 

1910.147(c)(7)(ii)(D)  Tags  and  their  means  of  attachment  must  be  made 
of  materials  which  will  withstand  the  environmental  conditions  encoun- 
tered in  the  workplace. 

1910.1 47(c)(7)(ii)(E)  Tags  may  evoke  a  false  sense  of  security,  and  their  mean- 
ing needs  to  be  understood  as  part  of  the  overall  energy  control  program. 

1910.147(c)(7)(ii)(F)  Tags  must  be  securely  attached  to  energy  isolating 
devices  so  that  they  cannot  be  inadvertently  or  accidentally  detached 
during  use. 

1910.147(c)(7)(iii)  Employee  retraining. 

1910.147(c)(7)(iii)(A)  Retraining  shall  be  provided  for  all  authorized  and 
affected  employees  whenever  there  is  a  change  in  their  job  assignments,  a 
change  in  machines,  equipment  or  processes  that  present  a  new  hazard, 
or  when  there  is  a  change  in  the  energy  control  procedures. 

1910.147(c)(7)(iii)(B)  Additional  retraining  shall  also  be  conducted  when- 
ever a  periodic  inspection  under  paragraph  (c)(6)  of  this  section  reveals, 
or  whenever  the  employer  has  reason  to  believe,  that  there  are  deviations 
from  or  inadequacies  in  the  employee's  knowledge  or  use  of  the  energy 
control  procedures. 

191 0.1 47(c)(7)(iiiXC)  The  retraining  shall  reestablish  employee  proficiency  and 
introduce  new  or  revised  control  methods  and  procedures,  as  necessary. 

1910.147(c)(7)(iv)  The  employer  shall  certify  that  employee  training  has 
been  accomplished  and  is  being  kept  up  to  date.  The  certification  shall 
contain  each  employee's  name  and  dates  of  training. 

1910.147(c)(8)  Energy  isolation.  Lockout  or  tagout  shall  be  performed  only 
by  the  authorized  employees  who  are  performing  the  servicing  or  mainte- 
nance. 

1910.147(c)(9)  Notification  of  employees.  Affected  employees  shall  be 
notified  by  the  employer  or  authorized  employee  of  the  application  and 
removal  of  lockout  devices  or  tagout  devices.  Notification  shall  be  given  be- 
fore the  controls  are  applied,  and  after  they  are  removed  from  the  machine 
or  equipment. 

1910.147(d)  Application  of  control.  The  established  procedures  for 
the  application  of  energy  control  (the  lockout  or  tagout  procedures)  shall 
cover  the  following  elements  and  actions  and  shall  be  done  in  the  fol- 
lowing sequence: 

1910.147(d)(1)  Preparation/or  shutdown.  Before  an  authorized  or  affected 
employee  turns  off  a  machine  or  equipment,  the  authorized  employee 
shall  have  knowledge  of  the  type  and  magnitude  of  the  energy,  the  haz- 
ards of  the  energy  to  be  controlled,  and  the  method  or  means  to  control 
the  energy. 

1910.147(d)(2)  Machine  or  equipment  shutdown.  The  machine  or  equip- 
ment shall  be  turned  off  or  shut  down  using  the  procedures  established 
for  the  machine  or  equipment.  An  orderly  shutdown  must  be  utilized  to 
avoid  any  additional  or  increased  hazard(s)  to  employees  as  a  result  of 
the  equipment  stoppage. 

1910.147(d)(3)  Machine  or  equipment  isolation.  All  energy  isolating  devices 
that  are  needed  to  control  the  energy  to  the  machine  or  equipment  shall 
be  physically  located  and  operated  in  such  a  manner  as  to  isolate  the 
machine  or  equipment  from  the  energy  source(s). 

1910.147(d)(4)  Lockout  or  tagout  device  application,  (i)  Lockout  or  tagout 
devices  shall  be  affixed  to  each  energy  isolating  device  by  authorized 
employees. 

1910.147(d)(4)(H)  Lockout  devices,  where  used,  shall  be  affixed  in  a  manner 
to  that  will  hold  the  energy  isolating  devices  in  a  "safe"  or  "off"  position. 

191 0.1 47(d)(4)(iii)  Tagout  devices,  where  used,  shall  be  affixed  in  such  a 
manner  as  will  clearly  indicate  that  the  operation  or  movement  of  energy 
isolating  devices  from  the  "safe"  or  "off  position  is  prohibited. 

191 0.1 47(d)(4)(iii)(A)  Where  tagout  devices  are  used  with  energy  isolating  de- 
vices designed  with  the  capability  of  being  locked,  the  tag  attachment  shall  be 
fastened  at  the  same  point  at  which  the  lock  would  have  been  attached. 


1910.147(d)(4)(iii)(B)  Where  a  tag  cannot  be  affixed  directly  to  the  energy 
isolating  device,  the  tag  shall  be  located  as  close  as  safely  possible  to  the 
device,  in  a  position  that  will  be  immediately  obvious  to  anyone  attempting 
to  operate  the  device. 

1910.147(d)(5)  Stored  energy,  (i)  Following  the  application  of  lockout 
or  tagout  devices  to  energy  isolating  devices,  all  potentially  hazardous 
stored  or  residual  energy  shall  be  relieved,  disconnected,  restrained,  and 
otherwise  rendered  safe. 

1910.147(d)(5)(ii)  If  there  is  a  possibility  of  reaccumulation  of  stored 
energy  to  a  hazardous  level,  verification  of  isolation  shall  be  continued 
until  the  servicing  or  maintenance  is  completed,  or  until  the  possibility 
of  such  accumulation  no  longer  exists. 

1910.147(d)(6)  Verification  of  isolation.  Prior  to  starting  work  on  machines 
or  equipment  that  have  been  locked  out  or  tagged  out.  the  authorized 
employee  shall  verify  that  isolation  and  deenergization  of  the  machine  or 
equipment  have  been  accomplished. 

1910.147(e)  Release  from  lockout  or  tagout.  Before  lockout  or  tagout 
devices  are  removed  and  energy  is  restored  to  the  machine  or  equip- 
ment, procedures  shall  be  followed  and  actions  taken  by  the  authorized 
employee(s)  to  ensure  the  following: 

191 0.1 47(e)(1 )  The  machine  or  equipment  The  work  area  shall  be  inspected 
to  ensure  that  nonessential  items  have  been  removed  and  to  ensure  that 
machine  or  equipment  components  are  operationally  intact. 

1910.147(e)(2)  Employees,  (i)  The  work  area  shall  be  checked  to  ensure 
that  all  employees  have  been  safely  positioned  or  removed. 

1 910.1 47(e)(2)(ii)  After  lockout  or  tagout  devices  have  been  removed  and 
before  a  machine  or  equipment  is  started,  affected  employees  shall  be 
notified  that  the  lockout  or  tagout  device(s)  have  been  removed. 

1910.147(e)(3)  Lockout  or  tagout  devices  removal.  Each  lockout  or  ta- 
gout device  shall  be  removed  from  each  energy  isolating  device  by  the 
employee  who  applied  the  device.  Exception  to  paragraph  (e)(3):  When 
the  authorized  employee  who  applied  the  lockout  or  tagout  device  is  not 
available  to  remove  it.  that  device  may  be  removed  under  the  direction 
of  the  employer,  provided  that  specific  procedures  and  training  for  such 
removal  have  been  developed,  documented  and  incorporated  into  the 
employer's  energy  control  program.  The  employer  shall  demonstrate 
that  the  specific  procedure  provides  equivalent  safety  to  the  removal 
of  the  device  by  the  authorized  employee  who  applied  it.  The  specific 
procedure  shall  include  at  least  the  following  elements: 

1 91 0. 1 47(e)(3)(i)  Verification  by  the  employer  that  the  authorized  employee 
who  applied  the  device  is  not  at  the  facility; 

1910.147(e)(3)(H)  Making  all  reasonable  efforts  to  contact  the  authorized 
employee  to  inform  him/her  that  his/her  lockout  or  tagout  device  has 
been  removed;  and 

1 91 0.1 47(e)(3)(iii)  Ensuring  that  the  authorized  employee  has  this  knowl- 
edge before  he/she  resumes  work  at  that  facility. 

1 91 0.1 47(f)  Additional  requirements— (1 )  Testing  or  positioning  ofmachines. 
equipment  or  components  thereof  In  situations  in  which  lockout  or  tagout 
devices  must  be  temporarily  removed  from  the  energy  isolating  device  and  the 
machine  or  equipment  energized  to  test  or  position  the  machine,  equipment 
or  component  thereof,  the  following  sequence  of  actions  shall  be  followed: 

1910.147(f)(1)(i)  Clear  the  machine  or  equipment  of  tools  and  materials 
in  accordance  with  paragraph  (e)(1)  of  this  section: 

1910.147(f)(1)(H)  Remove  employees  from  the  machine  or  equipment  area 
in  accordance  with  paragraph  (e)(2)  of  this  section; 

1910.147(f)(1)(iii)  Remove  the  lockout  or  tagout  devices  as  specified  in 
paragraph  (e)(3)  of  this  section; 

1910.147(f)(1)(iv)  Energize  and  proceed  with  testing  or  positioning; 

1910.147(f)(1)(v)  Deenergize  all  systems  and  reapply  energy  control  mea- 
sures in  accordance  with  paragraph  (d)  of  this  section  to  continue  the 
servicing  and /or  maintenance. 

1910.147(f)(2)  Outside  personnel  (contractors,  etc.).  (i)  Whenever  outside 
servicing  personnel  are  to  be  engaged  in  activities  covered  by  the  scope  and 
application  of  this  standard,  the  on-site  employer  and  the  outside  employer 
shall  inform  each  other  of  their  respective  lockout  or  tagout  procedures. 

1910.147(f)(2)(ii)  The  on-site  employer  shall  ensure  that  his/her  em- 
ployees understand  and  comply  with  the  restrictions  and  prohibitions  of 
the  outside  employer's  energy  control  program. 
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1 9i o.  1 47(f)(3) < ;n m i/i IkKki/i  en  logout  (i)  When  st -i\ ii  Ing  and/a  mint 

Is  peri idbj fWi  craft,  department ther  group,  they  ahall  utilise  a 

procedure  which  affords  the  employees  a  level  ol  protection  equivalent  tothsi 
provided  by  the  Implements!! i  .i  personal  lockoul  oi  tagoul  devli  e 

1910.147(f)(3)(H)  Croup  lOCkOUl  01  lacoiit  <1<\  U  es  shall  be  used  In  .k  mill. in.  e 
wllli  the  |iiik  iduiis  ic(|iilic(l  l>\  paragraph  |i  |{  II  ill  llns  so  Hon  Including.  Inn 

■  i<>t  necessarily  limited  to,  the  following  specific  requirements: 

i9io.i47(f)(3)(ii)(A)  Primary  responsibility  is  vested  In  an  authorized  em 
ployes  t<"   i  sci  number  of  employees  working  under  the  protection  of  a 

group  lockout  "i  layout  device  (such  .is  ,iu  operations  lock): 

1910.147(f)(3)(ii)(B)  Provision  for  the  authorized  employee  to  ascertain  the 
exposure  status  of  Individual  group  members  with  regard  to  the  lockout  or 

tagoul  "I  the  nasi  bine  or  equipment  and 

1910.147(f)(3)(ii)(C)  When  more  than  one  crew,  craft,  department,  etc.  Is 
Involved,  asslgnmenl  ol  overall  iob-assoclated  lockout  or  tagout  control 
responsibility  to  an  authorized  employee  designated  to  coordinate  affected 
work  forces  and  ensure  continuity  of  protection:  and 

1910.147(f)(3)(ii)(D)  Each  authorized  employee  shall  affix  a  personal  lockout 
or  tagoul  device  to  the  group  lockout  device,  group  lockbox,  or  comparable 
mechanism  when  he  or  she  begins  work,  and  shall  remove  those  devices 
When  he  or  she  stops  working  on  the  machine  or  equipment  being  serviced 
or  maintained. 

1910.147(f)(4)  Ship  or  personnel  changes.  Specific  procedures  shall  be  uti 
lized  during  shift  or  personnel  changes  to  ensure  the  continuity  of  lockout 
ui  tagoul  protection,  including  provision  for  the  orderly  transfer  of  lockout 
or  tagout  device  protection  between  off-going  and  oncoming  employees,  to 
minimize  exposure  to  hazards  from  the  unexpected  energization  or  start-up 
of  the  machine  or  equipment,  or  the  release  of  stored  energy. 

NOTE:  The  following  appendix  to  §1910.147  services  as  a  non-mandatory 
guideline  to  assist  employers  and  employees  in  complying  with  the  re- 
quirements of  this  section,  as  well  as  to  provide  other  helpful  information. 
Nothing  in  the  appendix  adds  to  or  detracts  from  any  of  the  requirements 
of  this  section. 

(54  FR  36687.  Sept.  1.  1989:  as  amended  at  54  FR  42498.  Oct.  17.  1989: 
55  FR  38658.  38686.  Sept.  20.  1990:  61  FR  5507.  Feb.  13.  19961 

APPENDIX  A  TO  §1910.147— 

TYPICAL  MINIMAL  LOCKOUT  PROCEDURE 

General 
The  following  simple  lockout  procedure  is  provided  to  assist  employers  in  devel- 
oping their  procedures  so  they  meet  the  requirements  of  this  standard.  When 
the  energy  isolating  devices  are  not  lockable.  tagout  may  be  used,  provided  the 
employer  complies  with  the  provisions  of  the  standard  which  require  additional 
training  and  more  rigorous  periodic  inspections.  When  tagout  is  used  and  the 
energy  isolating  devices  are  lockable,  the  employer  must  provide  full  employee 
protection  (see  paragraph  (c)(3))  and  additional  training  and  more  rigorous  peri- 
odic inspections  are  required.  For  more  complex  systems,  more  comprehensive 
procedures  may  need  to  be  developed,  documented  and  utilized. 

Lockout  Procedure 


Lockout  procedure  for 


(Name  of  Company  for  single  procedure  or  identification  of  equipment  if 
multiple  procedures  are  used) 

Purpose 

This  procedure  establishes  the  minimum  requirements  for  the  lockout  of 
energy  isolating  devices  whenever  maintenance  or  servicing  is  done  on  ma- 
chines or  equipment.  It  shall  be  used  to  ensure  that  the  machine  or  equip- 
ment is  stopped,  isolated  from  all  potentially  hazardous  energy  sources  and 
locked  out  before  employees  perform  any  servicing  or  maintenance  where 
the  unexpected  energization  or  start-up  of  the  machine  or  equipment  or 
release  of  stored  energy  could  cause  injury. 

Compliance  With  This  Program 

All  employees  are  required  to  comply  with  the  restrictions  and  limitations 
imposed  upon  them  during  the  use  of  lockout.  The  authorized  employees 


are  required  to  perform  the  lot  feoul  in  accordance  with  this  procedure.  All 

employees,  upon  observing  a  mat  ■him-  m  plot  t  ol  equipment  whii  h  is  io<  bed 

out  to  perform  servicing  01  maintenance  shall  not  at  tempi  lnil.nl.  •  Ol 

oi  use  that  machine  hi  equipment 


Type  of  compliance  enforcement  to  be  taken  for  violation  of  the  above. 
Sequence  of  Lockout 

(1)  Noilly  till  affected  employees  that  servicing  or  maintenance  Is  required 
on  a  machine  or  equipment  and  that  the  machine  or  equipment  must  be 
shut  down  and  locked  out  to  perform  the  servicing  or  maintenance. 

Name(s)/Job  Title(s)  of  affected  employees  and  how  to  notify. 

(2)  The  authorized  employee  shall  refer  to  the  company  procedure  to  Iden- 
tify the  type  and  magnitude  of  the  energy  that  the  machine  or  equipment 
utilizes,  shall  understand  the  hazards  of  the  energy,  and  shall  know  the 
methods  to  control  the  energy. 

Type(s)  and  magnitude(s)  of  energy.  Its  hazards  and  the  methods  to  control 
the  energy. 

(3)  If  the  machine  or  equipment  Is  operaUng.  shut  it  down  by  the  normal 
stopping  procedure  (depress  stop  button,  open  switch,  close  valve,  etc.). 

Type(s)  and  location(s)  of  machine  or  equipment  operating  controls. 

(4)  De-acUvate  the  energy  isolating  device(s)  so  that  the  machine  or  equip- 
ment is  isolated  from  the  energy  source(s). 

Type(s)  and  location(s)  of  energy  isolating  devices. 

(5)  Lock  out  the  energy  isolating  device(s)  with  assigned  individual  lock(s). 

(6)  Stored  or  residual  energy  (such  as  that  in  capacitors,  springs,  elevated 
machine  members,  rotating  flywheels,  hydraulic  systems,  and  air.  gas. 
steam,  or  water  pressure,  etc.)  must  be  dissipated  or  restrained  by  methods 
such  as  grounding,  repositioning,  blocking,  bleeding  down.  etc. 

Type(s)  of  stored  energy — methods  to  dissipate  or  restrain. 

(7)  Ensure  that  the  equipment  is  disconnected  from  the  energy  source(s) 
by  first  checking  that  no  personnel  are  exposed,  then  verify  the  isolation 
of  the  equipment  by  operating  the  push  button  or  other  normal  operating 
control(s)  or  by  testing  to  make  certain  the  equipment  will  not  operate. 

CAUTION:  Return  operating  control(s)  to  neutral  or  "off"  position  after  veri- 
fying the  isolation  of  the  equipment. 

Method  of  verifying  the  isolation  of  the  equipment. 

(8)  The  machine  or  equipment  is  now  locked  out. 

Restoring  Equipment  to  Service.  When  the  servicing  or  maintenance  is  com- 
pleted and  the  machine  or  equipment  is  ready  to  return  to  normal  operating 
condition,  the  following  steps  shall  be  taken. 

(1)  Check  the  machine  or  equipment  and  the  immediate  area  around  the 
machine  or  equipment  to  ensure  that  nonessential  items  have  been  removed 
and  that  the  machine  or  equipment  components  are  operationally  intact. 

(2)  Check  the  work  area  to  ensure  that  all  employees  have  been  safely  po- 
sitioned or  removed  from  the  area. 

(3)  Verify  that  the  controls  are  in  neutral. 

(4)  Remove  the  lockout  devices  and  reenergize  the  machine  or  equipment. 

NOTE:  The  removal  of  some  forms  of  blocking  may  require  reenergization 
of  the  machine  before  safe  removal. 

(5)  Notify  affected  employees  that  the  servicing  or  maintenance  is  completed 
and  the  machine  or  equipment  is  ready  for  use. 

|54  FR  36687.  Sept.  1.  1989.  as  amended  at  54  FR  42498.  Oct.  17.  1989: 
55  FR  38685.  38686.  Sept.  20.  1990.  61  FR  5507.  Feb.  13.  1996] 
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§1910.178  Powered  industrial  trucks. 

1910.178(a)  General  requirements.  (1)  This  section  contains  safety  re- 
quirements relating  to  fire  protection,  design,  maintenance,  and  use  of  fork 
trucks,  tractors,  platform  lift  trucks,  motorized  hand  trucks,  and  other  spe- 
cialized industrial  trucks  powered  by  electric  motors  or  internal  combustion 
engines.  This  section  does  not  apply  to  compressed  air  or  nonflammable 
compressed  gas-operated  industrial  trucks,  nor  to  farm  vehicles,  nor  to 
vehicles  intended  primarily  for  earth  moving  or  over-the-road  hauling. 

1910.1 78(a)(2)  All  new  powered  industrial  trucks  acquired  and  used  by  an 
employer  after  the  effective  date  specified  in  paragraph  (b)  of  §1910. 182 
shall  meet  the  design  and  construction  requirements  for  powered  industrial 
trucks  established  in  the  "American  National  Standard  for  Powered  Indus- 
trial Trucks.  Part  II.  ANSI  B56. 1  - 1969".  which  is  incorporated  by  reference 
as  specified  in  §1910.6.  except  for  vehicles  intended  primarily  for  earth 
moving  or  over-the-road  hauling. 

1 91 0.1 78(a)(3)  Approved  trucks  shall  bear  a  label  or  some  other  identifying 
mark  indicating  approval  by  the  testing  laboratory.  See  paragraph  (a)(7)  of 
this  section  and  paragraph  405  of  "American  National  Standard  for  Pow- 
ered Industrial  Trucks.  Part  II.  ANSI  B56. 1-1969".  which  is  incorporated 
by  reference  in  paragraph  (a)(2)  of  this  section  and  which  provides  that  if 
the  powered  industrial  truck  is  accepted  by  a  nationally  recognized  testing 
laboratory  it  should  be  so  marked. 

1910.178(a)(4)  Modifications  and  additions  which  affect  capacity  and  safe 
operation  shall  not  be  performed  by  the  customer  or  user  without  man- 
ufacturers prior  written  approval.  Capacity,  operation,  and  maintenance 
instruction  plates,  tags,  or  decals  shall  be  changed  accordingly. 

1910.178(a)(5)  If  the  truck  is  equipped  with  front-end  attachments  other 
than  factory  installed  attachments,  the  user  shall  request  that  the  truck 
be  marked  to  identify  the  attachments  and  show  the  approximate  weight 
of  the  truck  and  attachment  combination  at  maximum  elevation  with  load 
laterally  centered. 

1910.178(a)(6)  The  user  shall  see  that  all  nameplates  and  markings  are  in 
place  and  are  maintained  in  a  legible  condition. 

1910.178(a)(7)  As  used  in  this  section,  the  term,  approved  truck  or  approved 
industrial  truck  means  a  truck  that  is  listed  or  approved  for  fire  safety  pur- 
poses for  the  intended  use  by  a  nationally  recognized  testing  laboratory, 
using  nationally  recognized  testing  standards.  Refer  to  §1910. 155(c)(3)(iv)(A) 
for  definition  of  listed,  and  to  §1910.7  for  definition  of  nationally  recognized 
testing  laboratory. 

1910.178(b)  Designations.  For  the  purpose  of  this  standard  there  are 
eleven  different  designations  of  industrial  trucks  or  tractors  as  follows:  D, 
DS.  DY.  E,  ES.  EE.  EX.  G.  GS,  LP.  and  LPS. 

1910.178(b)(1)  The  D  designated  units  are  units  similar  to  the  G  units  except 
that  they  are  diesel  engine  powered  instead  of  gasoline  engine  powered. 

1910.178(b)(2)  The  DS  designated  units  are  diesel  powered  units  that  are 
provided  with  additional  safeguards  to  the  exhaust,  fuel  and  electrical 
systems.  They  may  be  used  in  some  locations  where  a  D  unit  may  not  be 
considered  suitable. 

1910.1 78(b)(3)  The  DY  designated  units  are  diesel  powered  units  that  have 
all  the  safeguards  of  the  DS  units  and  in  addition  do  not  have  any  electri- 
cal equipment  including  the  ignition  and  are  equipped  with  temperature 
limitation  features. 

1910.178(b)(4)  The  E  designated  units  are  electrically  powered  units  that 
have  minimum  acceptable  safeguards  against  inherent  fire  hazards. 

1910.178(b)(5)  The  ES  designated  units  are  electrically  powered  units 
that,  in  addition  to  all  of  the  requirements  for  the  E  units,  are  provided 
with  additional  safeguards  to  the  electrical  system  to  prevent  emission 
of  hazardous  sparks  and  to  limit  surface  temperatures.  They  may  be 
used  in  some  locations  where  the  use  of  an  E  unit  may  not  be  consid- 
ered suitable. 

1910.178(b)(6)  The  EE  designated  units  are  electrically  powered  units  that 
have,  in  addition  to  all  of  the  requirements  for  the  E  and  ES  units,  the 
electric  motors  and  all  other  electrical  equipment  completely  enclosed.  In 
certain  locations  the  EE  unit  may  be  used  where  the  use  of  an  E  and  ES 
unit  may  not  be  considered  suitable. 


1910.178(b)(7)  The  EX  designated  units  are  electrically  powered  units  that 
differ  from  the  E.  ES.  or  EE  units  in  that  the  electrical  fittings  and  equipment 
are  so  designed,  constructed  and  assembled  that  the  units  may  be  used  in 
certain  atmospheres  containing  flammable  vapors  or  dusts. 

1910.178(b)(8)  The  G  designated  units  are  gasoline  powered  units  having 
minimum  acceptable  safeguards  against  inherent  fire  hazards. 

1910.178(b)(9)  The  GS  designated  units  are  gasoline  powered  units  that 
are  provided  with  additional  safeguards  to  the  exhaust,  fuel,  and  electrical 
systems.  They  may  be  used  in  some  locations  where  the  use  of  a  G  unit 
may  not  be  considered  suitable. 

1 91 0.1 78(b)(1 0)  The  LP  designated  unit  is  similar  to  the  G  unit  except  that 
liquefied  petroleum  gas  is  used  for  fuel  instead  of  gasoline. 

1 91 0.1 78(b)(1 1 )  The  LPS  designated  units  are  liquefied  petroleum  gas  pow- 
ered units  that  are  provided  with  additional  safeguards  to  the  exhaust,  fuel, 
and  electrical  systems.  They  may  be  used  in  some  locations  where  the  use 
of  an  LP  unit  may  not  be  considered  suitable. 

1910.178(b)(12)  The  atmosphere  or  location  shall  have  been  classified  as 
to  whether  it  is  hazardous  or  nonhazardous  prior  to  the  consideration  of 
industrial  trucks  being  used  therein  and  the  type  of  industrial  truck  required 
shall  be  as  provided  in  paragraph  (d)  of  this  section  for  such  location. 

1910.1 78(c)  Designated  locations.  (1)  The  industrial  trucks  specified  under 
subparagraph  (2)  of  this  paragraph  are  the  minimum  types  required  but 
industrial  trucks  having  greater  safeguards  may  be  used  if  desired. 

1910.178(c)(2)  For  specific  areas  of  use.  see  Table  N-l  which  tabulates  the 
information  contained  in  this  section.  References  are  to  the  corresponding 
classification  as  used  in  subpart  S  of  this  part. 

1910.1 78(c)(2)(i)  Power-operated  industrial  trucks  shall  not  be  used  in 
atmospheres  containing  hazardous  concentration  of  acetylene,  butadi- 
ene, ethylene  oxide,  hydrogen  (or  gases  or  vapors  equivalent  in  hazard 
to  hydrogen,  such  as  manufactured  gas),  propylene  oxide,  acetaldehyde. 
cyclopropane,  diethyl  ether,  ethylene,  isoprene.  or  unsymmetrical  dimethyl 
hydrazine  (UDMH). 

1910.178(c)(2)(ii)(a)  Power-operated  industrial  trucks  shall  not  be  used 
in  atmospheres  containing  hazardous  concentrations  of  metal  dust,  in- 
cluding aluminum,  magnesium,  and  their  commercial  alloys,  other  metals 
of  similarly  hazardous  characteristics,  or  in  atmospheres  containing  carbon 
black,  coal  or  coke  dust  except  approved  power-operated  industrial  trucks 
designated  as  EX  may  be  used  in  such  atmospheres. 
1910.178(c)(2)(ii)(b)  In  atmospheres  where  dust  of  magnesium,  aluminum 
or  aluminum  bronze  may  be  present,  fuses,  switches,  motor  controllers, 
and  circuit  breakers  of  trucks  shall  have  enclosures  specifically  approved 
for  such  locations. 

1910.178(c)(2)(iii)  Only  approved  power-operated  industrial  trucks  desig- 
nated as  EX  may  be  used  in  atmospheres  containing  acetone,  acrylonitrile. 
alcohol,  ammonia,  benzine,  benzol,  butane,  ethylene  dichloride.  gasoline, 
hexane.  lacquer  solvent  vapors,  naphtha,  natural  gas.  propane,  propylene, 
styrene.  vinyl  acetate,  vinyl  chloride,  or  xylenes  in  quantities  sufficient  to 
produce  explosive  or  ignltable  mixtures  and  where  such  concentrations 
of  these  gases  or  vapors  exist  continuously,  intermittently  or  periodically 
under  normal  operating  conditions  or  may  exist  frequently  because  of 
repair,  maintenance  operations,  leakage,  breakdown  or  faulty  operation 
of  equipment. 

1 91 0. 1 78(c)(2)(iv)  Power-operated  industrial  trucks  designated  as  DY,  EE,  or 
EX  may  be  used  in  locations  where  volatile  flammable  liquids  or  flammable 
gases  are  handled,  processed  or  used,  but  in  which  the  hazardous  liquids, 
vapors  or  gases  will  normally  be  confined  within  closed  containers  or  closed 
systems  from  which  they  can  escape  only  in  case  of  accidental  rupture  or 
breakdown  of  such  containers  or  systems,  or  in  the  case  of  abnormal  op- 
eration of  equipment:  also  in  locations  in  which  hazardous  concentrations 
of  gases  or  vapors  are  normally  prevented  by  positive  mechanical  ventilation 
but  which  might  become  hazardous  through  failure  or  abnormal  operation 
of  the  ventilating  equipment:  or  in  locations  which  are  adjacent  to  Class 
I,  Division  1  locations,  and  to  which  hazardous  concentrations  of  gases  or 
vapors  might  occasionally  be  communicated  unless  such  communication  is 
prevented  by  adequate  positive-pressure  ventilation  from  a  source  of  clear 
air.  and  effective  safeguards  against  ventilation  failure  are  provided. 
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TABLE  N-1— SUMMARY  TABLE  ON  USE  OF  INDUSTRIAL  TRUCKS  IN  VARIOUS  LOCATIONS 


Class  I  locations 


Class  II  locations 


Class  III  locations 


iir-.  rtptlon  oi 


l  ...  alloils   nol    i 

in.is|ih.i.",  .is  ilrsirtbed  In 
oihii  columns. 


Locations  In  win.  I >  flammable 
Rases  or  vapors  arc.  or  may 
be.  preaenl  In  the  air  In 
quanlltl.  •.  niffll  i.  nl  lo  pro- 
duce explosive  or  Ignitiblc 
mixtures. 


Locations  which  are  hazard- 
ous because  of  the  presence 

•  il  .  .nntiustlblc  dust. 


Locations  where  easily  lumi 
able  fibers  or  flyings  are 
present  Inn  nol  likely  to  be 
In  suspension  In  quantities 
sufficient  to  produce  Ignlt- 
able  mixtures 


Groups  in  classes 

None 

A 

B 

C 

D 

E 

F 

G 

None 

I  vimplcs  of 

Piers  and  wharves 

Acetylene 

Hydrogen 

Ethyl  ether 

Gasoline 

Metal  dust 

Carbon 

Grain  dust. 

Baled  waste. 

locations  or 

inside  and 

Naphtha 

black 

flour 

cocoa  fiber. 

atmospheres 

outside  general 

Alcohols 

coal  dust. 

dust. 

cotton,  excelsior. 

in  .  lasses  and 

storage. 

Acetone 

cokedust 

starch 

hemp.  Istle.  Jute. 

groups. 

general  Industrial 
or  commercial 
properties. 

Lacquer 
solvent 
Benzene 

dust. 

organic 

dust 

kapok,  oakum, 
sisal.  Spanish 
moss,  synthetic 

Divisions  (nature  of 
hazardous  condi- 
tions) 


Above  condition  ex- 
ists continuously. 
Intermittently,  or 
periodically  under 
normal  operating 
conditions. 


Above   condition     Explosive  mixture 


may  occur  ac- 
cidentally as  due 
to  a  puncture  of  a 
storage  drum. 


may  be  present 
under  normal 
operating  condi- 
tions, or  where 
failure  of  equip- 
ment may  cause 
the  condition  to 
exist  simultane- 
ously with  arcing 
or  sparking  of 
electrical  equip- 
ment, or  where 
dusts  of  an  elec- 
trically conduct- 
ing nature  may 
be  present. 


Explosive  mixture 
not  normally  pres- 
ent, but  where  de- 
posits of  dust  may 
cause  heat  rise  in 
electrical  equip- 
ment, or  where 
such  deposits 
may  be  ignited 
by  arcs  or  sparks 
from  electrical 
equipment. 


Locations  In  which 
easily  Ignitable 
fibers  or  materi- 
als producing 
combustible  fly- 
ings are  handled, 
manufactured,  or 
used. 


Locations  In 
which  easily 
ignitable  fibers 
are  stored  or 
handled  (except 
in  the  process  of 
manufacture). 


Authorized  uses  of  trucks  by  types  in  groups  of  classes  and  divisions 


Groups  in  classes       None 


None        None 


Type  of  truck 
authorized: 
Diesel: 

Type  D 

TypeDS 

TypeDY 

Electric: 

TypeE 

TypeES 

Type  EE 

Type  EX 

Gasoline: 

TypeG 

TypeGS 

LP-Gas: 

Type  LP 

Type  LPS 

Paragraph  Ref. 
in  No.  505. 


201(a) 


DS 

DS 

DS 

DY 

DY 

DY 

DY 
E 

ES 

ES 

ES 

EE 

EE 

EE 

EE 

EX 

EX         EX       .... 

EX 

EX 

EX 

GS 

GS 

GS 

LPS       .... 

LPS 

LPS 

204(a).  (b) 

202(a)    205(a) 

209(a) 

206(a).  (b) 

207(a) 

208(a 

"  Trucks  conforming  to  these  types  may  also  be  used-see  subdivision  (c)(2)(x)  and  (c)(2)(xii)  of  this  section. 
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1910.178(c)(2)(v)  In  locations  used  for  the  storage  of  hazardous  liquids  in 
sealed  containers  or  liquefied  or  compressed  gases  in  containers,  approved 
power-operated  industrial  trucks  designated  as  DS,  ES,  GS.  or  LPS  may 
be  used.  This  classification  includes  locations  where  volatile  flammable 
liquids  or  flammable  gases  or  vapors  are  used,  but  which,  would  become 
hazardous  only  in  case  of  an  accident  or  of  some  unusual  operating  con- 
dition. The  quantity  of  hazardous  material  that  might  escape  in  case  of  ac- 
cident, the  adequacy  of  ventilating  equipment,  the  total  area  involved,  and 
the  record  of  the  industry  or  business  with  respect  to  explosions  or  fires 
are  all  factors  that  should  receive  consideration  in  determining  whether  or 
not  the  DS  or  DY.  ES.  EE.  GS.  LPS  designated  truck  possesses  sufficient 
safeguards  for  the  location.  Piping  without  valves,  checks,  meters  and 
similar  devices  would  not  ordinarily  be  deemed  to  introduce  a  hazardous 
condition  even  though  used  for  hazardous  liquids  or  gases.  Locations 
used  for  the  storage  of  hazardous  liquids  or  of  liquified  or  compressed 
gases  in  sealed  containers  would  not  normally  be  considered  hazardous 
unless  subject  to  other  hazardous  conditions  also. 

1910.178(c)(2)(vi)(a)  Only  approved  power  operated  industrial  trucks  des- 
ignated as  EX  shall  be  used  in  atmospheres  in  which  combustible  dust  is 
or  may  be  in  suspension  continuously,  intermittently,  or  periodically  under 
normal  operating  conditions,  in  quantities  sufficient  to  produce  explosive 
or  ignitable  mixtures,  or  where  mechanical  failure  or  abnormal  operation 
of  machinery  or  equipment  might  cause  such  mixtures  to  be  produced. 

1910.178(c)(2)(vi)(b)  The  EX  classification  usually  includes  the  working 
areas  of  grain  handling  and  storage  plants,  room  containing  grinders  or 
pulverizers,  cleaners,  graders,  scalpers,  open  conveyors  or  spouts,  open 
bins  or  hoppers,  mixers,  or  blenders,  automatic  or  hopper  scales,  packing 
machinery,  elevator  heads  and  boots,  stock  distributors,  dust  and  stock 
collectors  (except  all-metal  collectors  vented  to  the  outside),  and  all  similar 
dust  producing  machinery  and  equipment  in  grain  processing  plants,  starch 
plants,  sugar  pulverizing  plants,  malting  plants,  hay  grinding  plants,  and 
other  occupancies  of  similar  nature:  coal  pulverizing  plants  (except  where 
the  pulverizing  equipment  is  essentially  dust  tight);  all  working  areas  where 
metal  dusts  and  powders  are  produced,  processed,  handled,  packed,  or 
stored  (except  in  tight  containers):  and  other  similar  locations  where  com- 
bustible dust  may.  under  normal  operating  conditions,  be  present  in  the 
air  in  quantities  sufficient  to  produce  explosive  or  ignitable  mixtures. 

1910.178(c)(2)(vii)  Only  approved  power-operated  industrial  trucks  desig- 
nated as  DY.  EE,  or  EX  shall  be  used  in  atmospheres  in  which  combustible 
dust  will  not  normally  be  in  suspension  in  the  air  or  will  not  be  likely  to 
be  thrown  into  suspension  by  the  normal  operation  of  equipment  or  ap- 
paratus in  quantities  sufficient  to  produce  explosive  or  ignitable  mixtures 
but  where  deposits  or  accumulations  of  such  dust  may  be  ignited  by  arcs 
or  sparks  originating  in  the  truck. 

1910.1  78(c)(2)(viii)  Only  approved  power-operated  industrial  trucks 
designated  as  DY,  EE.  or  EX  shall  be  used  in  locations  which  are  haz- 
ardous because  of  the  presence  of  easily  ignitable  fibers  or  flyings  but  in 
which  such  fibers  or  flyings  are  not  likely  to  be  in  suspension  in  the  air 
in  quantities  sufficient  to  produce  ignitable  mixtures. 

1910.1 78(c)(2)(ix)  Only  approved  power-operated  industrial  trucks  designated 
as  DS,  DY,  ES,  EE.  EX.  GS.  or  LPS  shall  be  used  in  locations  where  easily 
ignitable  fibers  are  stored  or  handled,  including  outside  storage,  but  are  not 
being  processed  or  manufactured.  Industrial  trucks  designated  as  E.  which 
have  been  previously  used  in  these  locations  may  be  continued  in  use. 

1910.178(c)(2)(x)  On  piers  and  wharves  handling  general  cargo,  any  ap- 
proved power- operated  industrial  truck  designated  as  Type  D,  E.  G,  or 
LP  may  be  used,  or  trucks  which  conform  to  the  requirements  for  these 
types  may  be  used. 

1910.1 78(c)(2)(xi)  If  storage  warehouses  and  outside  storage  locations  are 
hazardous  only  the  approved  power-operated  industrial  truck  specified 
for  such  locations  in  this  paragraph  (c)(2)  shall  be  used.  If  not  classified 
as  hazardous,  any  approved  power-operated  industrial  truck  designated 
as  Type  D,  E,  G,  or  LP  may  be  used,  or  trucks  which  conform  to  the 
requirements  for  these  types  may  be  used. 

1910.178(c)(2)(xii)  If  general  industrial  or  commercial  properties  are 
hazardous,  only  approved  power-operated  industrial  trucks  specified  for 
such  locations  in  this  paragraph  (c)(2)  shall  be  used.  If  not  classified  as 
hazardous,  any  approved  power-operated  industrial  truck  designated  as 
Type  D,  E,  G,  or  LP  may  be  used,  or  trucks  which  conform  to  the  require- 
ments of  these  types  may  be  used. 

1910.178(d)  Converted  industrial  trucks.  Power-operated  industrial 
trucks  that  have  been  originally  approved  for  the  use  of  gasoline  for  fuel. 


when  converted  to  the  use  of  liquefied  petroleum  gas  fuel  in  accordance 
with  paragraph  (q)  of  this  section,  may  be  used  in  those  locations  where 
G,  GS  or  LP.  and  LPS  designated  trucks  have  been  specified  in  the  pre- 
ceding paragraphs. 

1 9 1 0. 1 78(e)  Safety  guards.  ( 1 )  High  Lift  Rider  trucks  shall  be  fitted  with 
an  overhead  guard  manufactured  in  accordance  with  paragraph  (a)(2)  of 
this  section,  unless  operating  conditions  do  not  permit. 

1910.178(e)(2)  If  the  type  of  load  presents  a  hazard,  the  user  shall  equip 
fork  trucks  with  a  vertical  load  backrest  extension  manufactured  in  ac- 
cordance with  paragraph  (a)(2)  of  this  section. 

1910.1 78(f)  Fuel  handling  and  storage.  ( 1 )  The  storage  and  handling  of 
liquid  fuels  such  as  gasoline  and  diesel  fuel  shall  be  in  accordance  with 
NFPA  Flammable  and  Combustible  Liquids  Code  (NFPA  No.  30-1969). 
which  is  incorporated  by  reference  as  specified  in  §1910.6. 

1910.178(f)(2)  The  storage  and  handling  of  liquefied  petroleum  gas  fuel 
shall  be  in  accordance  with  NFPA  Storage  and  Handling  of  Liquefied  Pe- 
troleum Gases  (NFPA  No.  58-1969).  which  is  incorporated  by  reference 
as  specified  in  §1910.6. 

1910.178(g)  Changing  and  charging  storage  batteries.  (1)  Battery 
charging  installations  shall  be  located  in  areas  designated  for  that  pur- 
pose. 

1910.178(g)(2)  Facilities  shall  be  provided  for  flushing  and  neutralizing 
spilled  electrolyte,  for  fire  protection,  for  protecting  charging  apparatus 
from  damage  by  trucks,  and  for  adequate  ventilation  for  dispersal  of 
fumes  from  gassing  batteries. 

1910.178(g)(3)  [Reserved] 

1 91 0. 1 78(g)(4)  A  conveyor,  overhead  hoist,  or  equivalent  material  handling 
equipment  shall  be  provided  for  handling  batteries. 

1910.178(g)(5)  Reinstalled  batteries  shall  be  properly  positioned  and 
secured  in  the  truck. 

1910.1 78(g)(6)  A  carboy  tilter  or  siphon  shall  be  provided  for  handling 
electrolyte. 

1910.178(g)(7)  When  charging  batteries,  acid  shall  be  poured  into  water; 
water  shall  not  be  poured  into  acid. 

1910.178(g)(8)  Trucks  shall  be  properly  positioned  and  brake  applied 
before  attempting  to  change  or  charge  batteries. 

1910.178(g)(9)  Care  shall  be  taken  to  assure  that  vent  caps  are  func- 
tioning. The  battery  (or  compartment)  cover(s)  shall  be  open  to  dissipate 
heat. 
1910.178(g)(10)  Smoking  shall  be  prohibited  in  the  charging  area. 

1 91 0. 1 7 8(g)(  1 1 )  Precautions  shall  be  taken  to  prevent  open  flames,  sparks, 
or  electric  arcs  in  battery  charging  areas. 

1 91 0.1 78(g)(1 2)  Tools  and  other  metallic  objects  shall  be  kept  away  from 
the  top  of  uncovered  batteries. 

1910.178(h)  Lighting  for  operating  areas. 

1910.178(h)(1)  (Reserved) 

1910.178(h)(2)  Where  general  lighting  is  less  than  2  lumens  per  square 

foot,  auxiliary  directional  lighting  shall  be  provided  on  the  truck. 

1910.178(i)  Control  of  noxious  gases  and  fumes.  (1)  Concentration 
levels  of  carbon  monoxide  gas  created  by  powered  industrial  truck  op- 
erations shall  not  exceed  the  levels  specified  in  §1910.1000. 
1910.178(j)  Dockboards  (bridge  plates).  See  §1910.30(a). 
1910.178(k)  Trucks  and  railroad  cars.  (1)  The  brakes  of  highway  trucks 
shall  be  set  and  wheel  chocks  placed  under  the  rear  wheels  to  prevent 
the  trucks  from  rolling  while  they  are  boarded  with  powered  industrial 
trucks. 

1910.178(k)(2)  Wheel  stops  or  other  recognized  positive  protection  shall 
be  provided  to  prevent  railroad  cars  from  moving  during  loading  or 
unloading  operations. 

1910.178(k)(3)  Fixed  jacks  may  be  necessary  to  support  a  semitrailer 
and  prevent  upending  during  the  loading  or  unloading  when  the  trailer 
is  not  coupled  to  a  tractor. 

1910.178(k)(4)  Positive  protection  shall  be  provided  to  prevent  railroad 
cars  from  being  moved  while  dockboards  or  bridge  plates  are  in  posi- 
tion. 
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1910.178(1)  Operator  training.  (1)  .s<i/<-  operation,  (i)  I  he  employe!  shall 

ensure  thai  each  powered  Induatrlal  truck  opentoi  la  competent  to  opa  it 
■  powered  iiuiusiii.il  truck  safety  aa  demonatrated  by  the  --in  ceaaful  com 
pletlon  oi  iiu  training  and  evaluation  ipedfled  In  thla  paragrapt)  Hi 

1910.1 78())(1 )(")  Prior  to  permitting  an  employee  to  operate  .1  pawned 
iiniusiii.il  truck  (except  for  training  purposes),  the  employe!  thai]  ensun 

1 1 1, 1 1  each  opii.iiui  has  11 11  m  utility  1 Dieted  the  training  required  by  thla 

paragraph  Hi.  except  .is  permitted  by  paragraph  (1)(5). 

1910.176(l)(2)  Training  program  Implementation,  (i)  Trainers  may  operate  .1 

powered  Induatrlal  truck  only: 

1910.178(I)(2)(0(A)  Under  iln-  direct  supervision  of  persona  who  have  the 

knowledge,  training,  and  experience  In  (rain  operators  and  evaluate  llieli 
competence:  and 

1910.178(l)(2)(i)(B)  Where  such  operation  does  not  endanger  the  trainee 
or  other  employees 

1910.178(l)(2)(ii)  Training  shall  consist  of  a  combination  of  forma]  instruction 
(e.g.,  lecture,  discussion.  Interactive  computer  learning,  video  tape,  written 
material),  practical  training  (demonstrations  performed  by  the  trainer  and 
practical  exercises  performed  by  the  trainee),  and  evaluation  of  the  opcrati  n  S 
performance  in  the  workplace. 

1 91 0.1 78(l)(2)(iii)  All  operator  training  and  evaluation  shall  be  conducted  by 
persons  who  have  the  knowledge,  training,  and  experience  to  train  powered 
Industrial  truck  operators  and  evaluate  their  competence. 

1910.1 78(l)(3)  Trauiing  program  content.  Powered  industrial  truck  operators 
shall  receive  initial  training  in  the  following  topics,  except  In  topics  which 
the  employer  can  demonstrate  are  not  applicable  to  safe  operation  of  the 
truck  In  the  employer's  workplace. 

1910.178(l)(3)(i)  Truck-related  topics: 

1910.178(l)(3)(i)(A)  Operating  instructions,  warnings,  and  precautions  for 
the  types  of  truck  the  operator  will  be  authorized  to  operate: 

1910.178(l)(3)(i)(B)  Differences  between  the  truck  and  the  automobile: 

1910.178(l)(3)(i)(C)  Truck  controls  and  instrumentation:  where  they  are 
located,  what  they  do.  and  how  they  work: 

1910.178(l)(3)(i)(D)  Engine  or  motor  operation: 

1910.178(l)(3)(i)(E)  Steering  and  maneuvering: 

1910.178(l)(3)(i)(F)  Visibility  (including  restrictions  due  to  loading): 

1910.178(l)(3)(i)(G)  Fork  and  attachment  adaptation,  operation,  and  use 
limitations; 

1910.178(l)(3)(i)(H)  Vehicle  capacity: 

1910.178(l)(3)(i)(l)  Vehicle  stability: 

1910.178(l)(3)(i)(J)  Any  vehicle  inspection  and  maintenance  that  the  operator 
will  be  required  to  perform; 

1910.1 78(l)(3)(i)(K)  Refueling  and/or  charging  and  recharging  of  batteries; 

1910.178(l)(3)(i)(L)  Operating  limitations; 

1910.178(l)(3)(i)(M)  Any  other  operating  instructions,  warnings,  or  pre- 
cautions listed  in  the  operator's  manual  for  the  types  of  vehicle  that  the 
employee  is  being  trained  to  operate. 

1910.178(l)(3)(ii)  Workplace-related  topics: 

19l0.178(l)(3)(ii)(A)  Surface  conditions  where  the  vehicle  will  be  operated; 

1910.178(l)(3)(ii)(B)  Composition  of  loads  to  be  carried  and  load  stability; 

1910.178(l)(3)(ii)(C)  Load  manipulation,  stacking,  and  unstacking; 

1910.178(l)(3)(ii)(D)  Pedestrian  traffic  in  areas  where  the  vehicle  will  be 
operated; 

1910.178(l)(3)(ii)(E)  Narrow  aisles  and  other  restricted  places  where  the 
vehicle  will  be  operated; 

1910.178(l)(3)(ii)(F)  Hazardous  (classified)  locations  where  the  vehicle  will 
be  operated; 

1910.178(l)(3)(ii)(G)  Ramps  and  other  sloped  surfaces  that  could  affect  the 
vehicle's  stability: 

1 91 0.1 78(l)(3)(ii)(H)  Closed  environments  and  other  areas  where  insufficient 
ventilation  or  poor  vehicle  maintenance  could  cause  a  buildup  of  carbon 
monoxide  or  diesel  exhaust; 

1910.178(l)(3)(ii)(l)  Other  unique  or  potentially  hazardous  environmental 


1  ondltlona  In  tin-  workplai  e  that  t  ould  affei  t  safe  operation 

1910.178(I)(3)(IH)  Hi.  requirements  of  this 

i9io.i78(i)(4)  Rejhmha  training  and  evaluation  (Q  Refresha  training,  in 
eluding  an  evaluation  of  the  effectiveness  of  that  training,  shall  be  conducted 
aa  required  by  paragraph  1111  mm  to  ensure  that  the  operator  has  the  know] 
edge  and  skills  needed  to  operate  the  powered  Industrial  truck 

1910.1 7B(l)(4)(ii)  Refresher  braining  In  relevant  topics  shall  be  provided  to 
the  operator  whi  n 

1910.178(l)(4)(ii)(A)  The  operatoi  has  been  observed  to  operate  the  vehil  le 

m  an  unsafe  manna 

1910.178(l)(4)(ii)(B)  The  operator  has  been  Involved  In  an  accident  or  01  u 
miss  Incident; 

1910.1 78(l)(4)(ii)(C)  The  operator  has  received  an  evaluation  that  reveals 

that  the  operator  is  not  operating  the  truck  safely: 

1910.178(l)(4)(ii)(D)  The  operator  is  assigned  to  drive  a  different  type  of 
truck;  or 

1 91 0. 1 78(l)(4)(ii)(E)  A  condition  In  the  workplace  changes  In  a  manner  that 
could  affect  safe  operation  of  the  truck. 

1910.1 78(l)(4)(iii)  An  evaluation  of  each  powered  industrial  truck  operator's 
performance  shall  be  conducted  at  least  once  every  three  years. 

1 91 0.1 78(l)(5)  Avoidance  oj  duplicative  training.  If  an  operator  has  previously 
received  training  in  a  topic  specified  in  paragraph  (1)(3)  of  this  section,  and 
such  training  is  appropriate  to  the  truck  and  working  conditions  encoun- 
tered, additional  training  in  that  topic  is  not  required  if  the  operator  has 
been  evaluated  and  found  competent  to  operate  the  truck  safely. 

1910.178(l)(6)  Certification.  The  employer  shall  certify  that  each  operator 
has  been  trained  and  evaluated  as  required  by  this  paragraph  (1).  The  cer- 
tification shall  include  the  name  of  the  operator,  the  date  of  the  training, 
the  date  of  the  evaluation,  and  the  identity  of  the  person(s)  performing  the 
training  or  evaluation. 

1910.178(l)(7)  Dates.  The  employer  shall  ensure  that  operators  of  powered 
industrial  trucks  are  trained,  as  appropriate,  by  the  dates  shown  in  the 
following  table. 


If  the  employee  was  hired: 


The  initial  training  and  evaluation  of 
that  employee  must  be  completed: 


Before  December  1,  1999 By  December  1.  1999. 

After  December  1.  1999 Before  the  employee  is  assigned  to 

operate  a  powered  industrial  truck. 

1 91 0.1 78(l)(8)  Appendix  A  to  this  section  provides  non-mandatory  guidance 
to  assist  employers  in  implementing  this  paragraph  (1).  This  appendix  does 
not  add  to.  alter,  or  reduce  the  requirements  of  this  section. 

1910.178(m)  Truck  operations.  ( 1 )  Trucks  shall  not  be  driven  up  to  anyone 
standing  in  front  of  a  bench  or  other  fixed  object. 

1910.178(m)(2)  No  person  shall  be  allowed  to  stand  or  pass  under  the 
elevated  portion  of  any  truck,  whether  loaded  or  empty. 

1910.178(m)(3)  Unauthorized  personnel  shall  not  be  permitted  to  ride  on 
powered  industrial  trucks.  A  safe  place  to  ride  shall  be  provided  where  rid- 
ing of  trucks  is  authorized. 

1910.178(m)(4)  The  employer  shall  prohibit  arms  or  legs  from  being 
placed  between  the  uprights  of  the  mast  or  outside  the  running  lines  of 
the  truck. 

1910.178(m)(5)(i)  When  a  powered  industrial  truck  is  left  unattended,  load 
engaging  means  shall  be  fully  lowered,  controls  shall  be  neutralized,  power 
shall  be  shut  off.  and  brakes  set.  Wheels  shall  be  blocked  if  the  truck  is 
parked  on  an  incline. 

1910.1  78(m)(5)(ii)  A  powered  industrial  truck  is  unattended  when  the  op- 
erator is  25  ft.  or  more  away  from  the  vehicle  which  remains  in  his  view,  or 
whenever  the  operator  leaves  the  vehicle  and  it  is  not  in  his  view. 

1 91 0.1  78(m)(5)(iii)  When  the  operator  of  an  industrial  truck  is  dismounted 
and  within  25  ft.  of  the  truck  still  in  his  view,  the  load  engaging  means 
shall  be  fully  lowered,  controls  neutralized,  and  the  brakes  set  to  prevent 
movement. 
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1910.178(m)(6)A  safe  distance  shall  be  maintained  from  the  edge  of  ramps 
or  platforms  while  on  any  elevated  dock,  or  platform  or  freight  ear.  Trucks 
shall  not  be  used  for  opening  or  closing  freight  doors. 

1910.178(m)(7)  Brakes  shall  be  set  and  wheel  blocks  shall  be  in  place 
to  prevent  movement  of  trucks,  trailers,  or  railroad  cars  while  loading  or 
unloading.  Fixed  jacks  may  be  necessary  to  support  a  semitrailer  during 
loading  or  unloading  when  the  trailer  is  not  coupled  to  a  tractor.  The 
flooring  of  trucks,  trailers,  and  railroad  cars  shall  be  checked  for  breaks 
and  weakness  before  they  are  driven  onto. 

1 91 0.1 78(m)(8)  There  shall  be  sufficient  headroom  under  overhead  instal- 
lations, lights,  pipes,  sprinkler  system,  etc. 

1910.178(m)(9)  An  overhead  guard  shall  be  used  as  protection  against 
falling  objects.  It  should  be  noted  that  an  overhead  guard  is  intended  to 
offer  protection  from  the  impact  of  small  packages,  boxes,  bagged  material, 
etc..  representative  of  the  job  application,  but  not  to  withstand  the  impact 
of  a  falling  capacity  load. 

191 0.1 78(mX1 0)  A  load  backrest  extension  shall  be  used  whenever  necessary 
to  minimize  the  possibility  of  the  load  or  part  of  it  from  falling  rearward. 

1910.178(m)(11)  Only  approved  industrial  trucks  shall  be  used  in  haz- 
ardous locations. 

1910.178(m)(12)  (Removed  and  Reserved) 

1910.178(m)(13)  [Reserved] 

1910.178(m)(14)  Fire  aisles,  access  to  stairways,  and  fire  equipment 
shall  be  kept  clear. 

1910.178(n)  Traveling.  (1)  All  traffic  regulations  shall  be  observed,  in- 
cluding authorized  plant  speed  limits.  A  safe  distance  shall  be  maintained 
approximately  three  truck  lengths  from  the  truck  ahead,  and  the  truck 
shall  be  kept  under  control  at  all  times. 

1 91 0.178(n)(2)  The  right  of  way  shall  be  yielded  to  ambulances,  fire  trucks, 
or  other  vehicles  in  emergency  situations. 

1910.178(n)(3)  Other  trucks  traveling  in  the  same  direction  at  intersec- 
tions, blind  spots,  or  other  dangerous  locations  shall  not  be  passed. 

1910.178(n)(4)  The  driver  shall  be  required  to  slow  down  and  sound  the 
horn  at  cross  aisles  and  other  locations  where  vision  is  obstructed.  If  the 
load  being  carried  obstructs  forward  view,  the  driver  shall  be  required  to 
travel  with  the  load  trailing. 

1910.178(n)(5)  Railroad  tracks  shall  be  crossed  diagonally  wherever 
possible.  Parking  closer  than  8  feet  from  the  center  of  railroad  tracks 
is  prohibited. 

1910.178(n)(6)  The  driver  shall  be  required  to  look  in  the  direction  of, 
and  keep  a  clear  view  of  the  path  of  travel. 

1910.178(n)(7)  Grades  shall  be  ascended  or  descended  slowly. 

1910.178(n)(7)(i)  When  ascending  or  descending  grades  in  excess  of  10 
percent,  loaded  trucks  shall  be  driven  with  the  load  upgrade. 

1910.178(n)(7)(ii)  [Reserved] 

1910.178{n)(7)(iii)  On  all  grades  the  load  and  load  engaging  means  shall 
be  tilted  back  if  applicable,  and  raised  only  as  far  as  necessary  to  clear 
the  road  surface. 

1910.178(d)(8)  Under  all  travel  conditions  the  truck  shall  be  operated  at 
a  speed  that  will  permit  it  to  be  brought  to  a  stop  in  a  safe  manner. 

1910.178(n)(9)  Stunt  driving  and  horseplay  shall  not  be  permitted. 

1910.178(n)(10)  The  driver  shall  be  required  to  slow  down  for  wet  and 
slippery  floors. 

1910.178(n)(11)  Dockboard  or  bridgeplates.  shall  be  properly  secured 
before  they  are  driven  over.  Dockboard  or  bridgeplates  shall  be  driven 
over  carefully  and  slowly  and  their  rated  capacity  never  exceeded. 

1910.178(n)(12)  Elevators  shall  be  approached  slowly,  and  then  entered 
squarely  after  the  elevator  car  is  properly  leveled.  Once  on  the  elevator, 
the  controls  shall  be  neutralized,  power  shut  off,  and  the  brakes  set. 

1910.178(n)(13)  Motorized  hand  trucks  must  enter  elevator  or  other 
confined  areas  with  load  end  forward. 

1 91 0.1 78(n)(1 4)  Running  over  loose  objects  on  the  roadway  surface  shall 
be  avoided. 


1910.1 78(n)(1 5)  While  negotiating  turns,  speed  shall  be  reduced  to  a  safe 
level  by  means  of  turning  the  hand  steering  wheel  in  a  smooth,  sweeping 
motion.  Except  when  maneuvering  at  a  very  low  speed,  the  hand  steering 
wheel  shall  be  turned  at  a  moderate,  even  rate. 

1910.178(o)  Loading.  (1)  Only  stable  or  safely  arranged  loads  shall  be 
handled.  Caution  shall  be  exercised  when  handling  off-center  loads  which 
cannot  be  centered. 

1910.178(o)(2)  Only  loads  within  the  rated  capacity  of  the  truck  shall 
be  handled. 

1910.178(o)(3)  The  long  or  high  (including  multiple-tiered)  loads  which 
may  affect  capacity  shall  be  adjusted. 

1910.178(o)(4)  Trucks  equipped  with  attachments  shall  be  operated  as 
partially  loaded  trucks  when  not  handling  a  load. 

1910.1  78(o)(5)  A  load  engaging  means  shall  be  placed  under  the  load 
as  far  as  possible:  the  mast  shall  be  carefully  tilted  backward  to  sta- 
bilize the  load. 

1910.178(o)(6)  Extreme  care  shall  be  used  when  tilting  the  load  forward 
or  backward,  particularly  when  high  tiering.  Tilting  forward  with  load 
engaging  means  elevated  shall  be  prohibited  except  to  pick  up  a  load. 
An  elevated  load  shall  not  be  tilted  forward  except  when  the  load  is  in 
a  deposit  position  over  a  rack  or  stack.  When  stacking  or  tiering,  only 
enough  backward  tilt  to  stabilize  the  load  shall  be  used. 

1910.178(p)  Operation  of  the  truck.  (1)  If  at  any  time  a  powered  in- 
dustrial truck  is  found  to  be  in  need  of  repair,  defective,  or  in  any  way 
unsafe,  the  truck  shall  be  taken  out  of  service  until  it  has  been  restored 
to  safe  operating  condition. 

1910.178(p)(2)  Fuel  tanks  shall  not  be  filled  while  the  engine  is  running. 
Spillage  shall  be  avoided. 

1910.178(p)(3)  Spillage  of  oil  or  fuel  shall  be  carefully  washed  away  or 
completely  evaporated  and  the  fuel  tank  cap  replaced  before  restarting 
engine. 

1910.178(p)(4)  No  truck  shall  be  operated  with  a  leak  in  the  fuel  system 
until  the  leak  has  been  corrected. 

1910.178(p)(5)  Open  flames  shall  not  be  used  for  checking  electrolyte 
level  in  storage  batteries  or  gasoline  level  in  fuel  tanks. 

1910.1 78(q)  Maintenance  of  industrial  trucks.  (1)  Any  power-operated 
industrial  truck  not  in  safe  operating  condition  shall  be  removed  from 
service.  All  repairs  shall  be  made  by  authorized  personnel. 

1910.1  78(q)(2)  No  repairs  shall  be  made  in  Class  I.  II.  and  III  locations. 

1910.1 78(q)(3)  Those  repairs  to  the  fuel  and  ignition  systems  of  industrial 
trucks  which  involve  fire  hazards  shall  be  conducted  only  in  locations 
designated  for  such  repairs. 

1910.178(q)(4)  Trucks  in  need  of  repairs  to  the  electrical  system  shall 
have  the  battery  disconnected  prior  to  such  repairs. 

1910.1 78(q)(5)  All  parts  of  any  such  industrial  truck  requiring  replacement 
shall  be  replaced  only  by  parts  equivalent  as  to  safety  with  those  used 
in  the  original  design. 

1910.178(q)(6)  Industrial  trucks  shall  not  be  altered  so  that  the  relative 
positions  of  the  various  parts  are  different  from  what  they  were  when 
originally  received  from  the  manufacturer,  nor  shall  they  be  altered  either 
by  the  addition  of  extra  parts  not  provided  by  the  manufacturer  or  by 
the  elimination  of  any  parts,  except  as  provided  in  paragraph  (q)(12)  of 
this  section.  Additional  counterweigh  ting  of  fork  trucks  shall  not  be  done 
unless  approved  by  the  truck  manufacturer. 

1 91 0. 1 78(q)(7)  Industrial  trucks  shall  be  examined  before  being  placed  in 
service,  and  shall  not  be  placed  in  service  if  the  examination  shows  any 
condition  adversely  affecting  the  safety  of  the  vehicle.  Such  examination 
shall  be  made  at  least  daily. 

Where  industrial  trucks  are  used  on  a  round-the-clock  basis,  they  shall 
be  examined  after  each  shift.  Defects  when  found  shall  be  immediately 
reported  and  corrected. 

1910.178(q)(8)  Water  mufflers  shall  be  filled  daily  or  as  frequently  as  is 
necessary  to  prevent  depletion  of  the  supply  of  water  below  75  percent  of 
the  filled  capacity.  Vehicles  with  mufflers  having  screens  or  other  parts 
that  may  become  clogged  shall  not  be  operated  while  such  screens  or 
parts  are  clogged.  Any  vehicle  that  emits  hazardous  sparks  or  flames 
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r i •■■■I  the  sxhaual  system  thai!  Immediately  be  removed  from  servti  e,  and 

QOtretUmed  lo  service  until  the  cause  loi  the  rinl.ssl il  such  sparks  and 

1 1 .  ■  ( 1 1  •  .  baa  been  eliminated 

1910.178(q)(9)  When  I  lie  temperature  "I  any  |iai  I  ol  any  (nick  Is  lound  to 
be  In  excess  nl  It8 normal  operating  temperature,  thus  i  1 1 -alii in  a  lia/anlnir. 

<  < >■  i<iii  1011 .  1 1 1 < -  vehicle  shall  be  removed  from  service  and  not  returned  to 

sen  toe  Until  the  Cause  bl  such  overheating  has  hccii  eliminated 

1910.178(q)(10)  Industrial  trucks  shall  be  kept  In  a  clean  condition.  Inr 
ol  lini  excess  oil,  and  grease.  Noncombustlble  agents  should  be  used  for 
i  leaning  trucks,  Low  Hash  point  (below  100  °F.)  solvents  shall  not  be  used. 
High  Hash  point  (at  or  above  100  "F.)  solvents  may  be  used.  Precautions 
regarding  toxicity,  ventilation,  and  tire  hazard  shall  be  consonant  with  the 
agent  or  solvent  used. 

1910.178(q)(11)  IReservedl 

1910.1 78(q)(1 2)  Industrial  trucks  originally  approved  for  the  use  of  gasoline 
for  fuel  may  be  converted  to  liquefied  petroleum  gas  fuel  provided  the  com- 
plete conversion  results  In  a  truck  which  embodies  the  features  specified  for 
LP  or  LPS  designated  trucks.  Such  conversion  equipment  shall  be  approved. 
The  description  of  the  component  parts  of  this  conversion  system  and  the 
recommended  method  of  Installation  on  specific  trucks  are  contained  In 
the  "Listed  by  Report." 

|39  FR  23502.  June  27.  1974.  as  amended  at  40  FR  23073.  May  28,  1975; 
43  FR  49749.  Oct.  24.  1978;  49  FR  5322.  Feb.  10.  1984;  53  FR  12122. 
Apr.  12.  1988:  55  FR  32015.  Aug.  6  1990:  61  FR  9227.  March  7.  1996;  63 
FR  66270.  Dec.  1.  1998:  68  FR  32368.  June  2,  2003) 

APPENDIX  A  TO  §1910.178— STABILITY  OF 
POWERED  INDUSTRIAL  TRUCKS  (NON-MANDATORY 
APPENDIX  TO  PARAGRAPH  (L)  OF  THIS  SECTION) 

A- 1 .  De/inttions. 

The  following  definitions  help  to  explain  the  principle  of  stability: 

Center  of  gravity  is  the  point  on  an  object  at  which  all  of  the  object's  weight 
is  concentrated.  For  symmetrical  loads,  the  center  of  gravity  is  at  the  middle 
of  the  load. 

Counterweight  is  the  weight  that  is  built  into  the  truck's  basic  structure  and 
is  used  to  offset  the  load's  weight  and  to  maximize  the  vehicle's  resistance 
to  tipping  over. 

Fulcrum  Is  the  truck's  axis  of  rotation  when  it  tips  over. 

Grade  is  the  slope  of  a  surface,  which  is  usually  measured  as  the  number 
of  feet  of  rise  or  fall  over  a  hundred  foot  horizontal  distance  (the  slope  is 
expressed  as  a  percent). 

Lateral  stability  is  a  truck's  resistance  to  overturning  sideways. 

Line  of  action  is  an  imaginary  vertical  line  through  an  object's  center 
of  gravity. 

Load  center  is  the  horizontal  distance  from  the  load's  edge  (or  the  fork's 
or  other  attachment's  vertical  face)  to  the  line  of  action  through  the  load's 
center  of  gravity. 

Longitudinal  stability  is  the  truck's  resistance  to  overturning  forward 
or  rearward. 

Moment  is  the  product  of  the  object's  weight  times  the  distance  from  a  fixed 
point  (usually  the  fulcrum).  In  the  case  of  a  powered  industrial  truck,  the 
distance  is  measured  from  the  point  at  which  the  truck  will  tip  over  to  the 
object's  line  of  action.  The  distance  is  always  measured  perpendicular  to 
the  line  of  action. 

Track  is  the  distance  between  the  wheels  on  the  same  axle  of  the  truck. 

Wheelbase  is  the  distance  between  the  centerline  of  the  vehicle's  front  and 
rear  wheels. 

A-2.  General. 


A  2. 1  Determining  the  stability  ol  ■  powered  Induatrlal  inn  k  is  simple 
once  a  few  baati  print  tpat  m  an  understood    rhere  are  many  fedora  thai 

contribute  to  a  vehicle's  stability   the  vehicle's  wheelbase   track   and  height. 

Hi.  load's  weigh!  distribution;  and  the  vehicle's  counterweigh!  location  (il 
the  vehicle  is  sn  equipped] 

A  2.2.  The  "stability  triangle,"  used  In  most  stability  disi  usslons.  demon- 
si  rates  stability  simply. 

A-3.  Basic  Principles. 

A-3. 1 .  Whether  an  object  Is  stable  depends  on  the  object's  moment  at  one 
end  of  a  system  being  grcaler  than,  equal  to.  or  smaller  than  the  object's 
moment  at  the  system's  other  end.  This  principle  can  be  seen  In  the  way  a 
see-saw  or  teeter- totter  works:  that  Is.  If  the  product  of  the  load  and  distance 
from  the  fulcrum  (moment)  Is  equal  to  the  moment  at  the  device's  other  end. 
the  device  Is  balanced  and  It  will  not  move.  However.  If  there  Is  a  greater 
moment  at  one  end  of  the  device,  the  device  will  try  to  move  downward  at 
the  end  with  the  greater  moment. 

A-3. 2.  The  longitudinal  stability  of  a  counterbalanced  powered  industrial  truck 
depends  on  the  vehicle's  moment  and  the  load's  moment.  In  other  words, 
if  the  mathematic  product  of  the  load  moment  (the  distance  from  the  front 
wheels,  the  approximate  point  at  which  the  vehicle  would  Up  forward)  to  the 
load's  center  of  gravity  times  the  load's  weight  Is  less  than  the  vehicle's  mo- 
ment, the  system  Is  balanced  and  will  not  tip  forward.  However.  If  the  load's 
moment  is  greater  than  the  vehicle's  moment,  the  greater  load-moment  will 
force  the  truck  to  tip  forward. 

A-4.  The  Stability  Triangle. 

A-4. 1 .  Almost  all  counterbalanced  powered  Industrial  trucks  have  a  three- 
point  suspension  system,  that  is.  the  vehicle  Is  supported  at  three  points. 
This  Is  true  even  If  the  vehicle  has  four  wheels.  The  truck's  steer  axle  Is  at- 
tached to  the  truck  by  a  pivot  pin  in  the  axle's  center.  When  the  points  are 
connected  with  imaginary  lines,  this  three-point  support  forms  a  triangle 
called  the  stability  triangle.  Figure  1  depicts  the  stability  triangle. 


FIGURE  1 


VEHICLE  CENTER  OF 
GRAVITY  (UNLOADED) 


CENTER  OF  GRAVITY 
OF  VEHICLE  AND 
MAXIMUM  LOAD 
(THEORETICAL) 


NOTES: 


1 .  When  the  vehicle  Is  loaded,  the  combined  center  of  gravity  (CG)  shifts 
toward  line  B-C.  Theoretically  the  maximum  load  will  result  in  the  CG 
at  the  line  B-C.  In  actual  practice,  the  combined  CG  should  never  be 
at  line  B-C. 

2.  The  addition  of  additional  counterweight  will  cause  the  truck  CG  to  shift 
toward  point  A  and  result  in  a  truck  that  is  less  stable  laterally. 
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A-4.2.  When  the  vehicle's  line  of  action,  or  load  center,  falls  within  the 
stability  triangle,  the  vehicle  is  stable  and  will  not  tip  over.  However, 
when  the  vehicle's  line  of  action  or  the  vehicle/load  combination  falls 
outside  the  stability  triangle,  the  vehicle  is  unstable  and  may  tip  over. 
(See  Figure  2.) 

FIGURE  2 


VERTICAL 
STABILITY  LINE 
(LINE  OF  ACTION) 


COMBINED  CGI 
TRUCK  CG 


~\l 


COMBINED  CG 


VERTICAL 
STABILITY  LINE 
(LINE  OF  ACTION) 


THE  VEHICLE  IS  STABLE 


A-5.  Longitudinal  Stability. 

A-5. 1 .  The  axis  of  rotation  when  a  truck  tips  forward  is  the  front  wheels' 
points  of  contact  with  the  pavement.  When  a  powered  industrial  truck 
tips  forward,  the  truck  will  rotate  about  this  line.  When  a  truck  is  stable, 
the  vehicle-moment  must  exceed  the  load-moment.  As  long  as  the  ve- 
hicle-moment is  equal  to  or  exceeds  the  load-moment,  the  vehicle  will 
not  tip  over.  On  the  other  hand,  if  the  load  moment  slightly  exceeds  the 
vehicle-moment,  the  truck  will  begin  to  tip  forward,  thereby  causing  the 
rear  to  lose  contact  with  the  floor  or  ground  and  resulting  in  loss  of  steer- 
ing control.  If  the  load-moment  greatly  exceeds  the  vehicle  moment,  the 
truck  will  tip  forward. 

A-5. 2.  To  determine  the  maximum  safe  load-moment,  the  truck  manu- 
facturer normally  rates  the  truck  at  a  maximum  load  at  a  given  distance 
from  the  front  face  of  the  forks.  The  specified  distance  from  the  front 
face  of  the  forks  to  the  line  of  action  of  the  load  is  commonly  called 
the  load  center.  Because  larger  trucks  normally  handle  loads  that  are 
physically  larger,  these  vehicles  have  greater  load  centers.  Trucks  with 


a  capacity  of  30.000  pounds  or  less  are  normally  rated  at  a  given  load 
weight  at  a  24-inch  load  center.  Trucks  with  a  capacity  greater  than 
30.000  pounds  are  normally  rated  at  a  given  load  weight  at  a  36-or 
48-inch  load  center.  To  safely  operate  the  vehicle,  the  operator  should 
always  check  the  data  plate  to  determine  the  maximum  allowable  weight 
at  the  rated  load  center. 

A-5.3.  Although  the  true  load-moment  distance  is  measured  from  the 
front  wheels,  this  distance  is  greater  than  the  distance  from  the  front 
face  of  the  forks.  Calculating  the  maximum  allowable  load-moment  using 
the  load-center  distance  always  provides  a  lower  load-moment  than  the 
truck  was  designed  to  handle.  When  handling  unusual  loads,  such  as 
those  that  are  larger  than  48  inches  long  (the  center  of  gravity  is  greater 
than  24  inches)  or  that  have  an  offset  center  of  gravity,  etc.,  a  maximum 
allowable  load-moment  should  be  calculated  and  used  to  determine 
whether  a  load  can  be  safely  handled.  For  example,  if  an  operator  is 
operating  a  3000  pound  capacity  truck  (with  a  24-inch  load  center),  the 
maximum  allowable  load-moment  is  72,000  inch-pounds  (3,000  times 
24).  If  a  load  is  60  inches  long  (30-inch  load  center),  then  the  maximum 
that  this  load  can  weigh  is  2,400  pounds  (72,000  divided  by  30). 

A-6.  Lateral  Stability. 

A-6. 1.  The  vehicle's  lateral  stability  is  determined  by  the  line  of  action's 
position  (a  vertical  line  that  passes  through  the  combined  vehicle's  and 
load's  center  of  gravity)  relative  to  the  stability  triangle.  When  the  vehicle 
is  not  loaded,  the  truck's  center  of  gravity  location  is  the  only  factor  to 
be  considered  in  determining  the  truck's  stability.  As  long  as  the  line  of 
action  of  the  combined  vehicle's  and  load's  center  of  gravity  falls  within 
the  stability  triangle,  the  truck  is  stable  and  will  not  tip  over.  However,  if 
the  line  of  action  falls  outside  the  stability  triangle,  the  truck  is  not  stable 
and  may  tip  over.  Refer  to  Figure  2. 

A-6.2.  Factors  that  affect  the  vehicle's  lateral  stability  include  the  load's 
placement  on  the  truck,  the  height  of  the  load  above  the  surface  on  which 
the  vehicle  is  operating,  and  the  vehicle's  degree  of  lean. 

A-7.  Dynamic  Stability. 

A-7. 1 .  Up  to  this  point,  the  stability  of  a  powered  industrial  truck  has 
been  discussed  without  considering  the  dynamic  forces  that  result  when 
the  vehicle  and  load  are  put  into  motion.  The  weight's  transfer  and  the 
resultant  shift  in  the  center  of  gravity  due  to  the  dynamic  forces  created 
when  the  machine  is  moving,  braking,  cornering,  lifting,  tilting,  and  low- 
ering loads,  etc..  are  important  stability  considerations. 

A- 7. 2.  When  determining  whether  a  load  can  be  safely  handled,  the 
operator  should  exercise  extra  caution  when  handling  loads  that 
cause  the  vehicle  to  approach  its  maximum  design  characteristics. 
For  example,  if  an  operator  must  handle  a  maximum  load,  the  load 
should  be  carried  at  the  lowest  position  possible,  the  truck  should  be 
accelerated  slowly  and  evenly,  and  the  forks  should  be  tilted  forward 
cautiously.  However,  no  precise  rules  can  be  formulated  to  cover  all 
of  these  eventualities. 

[63  FR  66270.  Dec.  1.  1998] 
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§1910.332  Training. 

1 91 0.332(a)  Scope.  The  training  requirements  contained  in  this  section  apply 
to  employees  who  face  a  risk  of  electric  shock  that  is  not  reduced  to  a  safe  level 
by  the  electrical  installation  requirements  of  §§1910.303  through  1910.308. 

NOTE:  Employees  in  occupations  listed  in  Table  S-4  face  such  a  risk  and 
are  required  to  be  trained.  Other  employees  who  also  may  reasonably  be 
expected  to  face  a  comparable  risk  of  Injury  due  to  electric  shock  or  other 
electrical  hazards  must  also  be  trained. 

1 9 1 0.332(b)  Content  of  training.  ( 1 )  Practices  addressed  in  this  standard. 
Employees  shall  be  trained  in  and  familiar  with  the  safety-related  work 
practices  required  by  §§1910.331  through  1910.335  that  pertain  to  their 
respective  job  assignments. 

191 0.332(b)(2)  Additional  requirements  for  unqualified  persons.  Employees 
who  are  covered  by  paragraph  (a)  of  this  section  but  who  are  not  qualified 
persons  shall  also  be  trained  in  and  familiar  with  any  electrically  related 
safety  practices  not  specifically  addressed  by  §§1910.331  through  1910.335 
but  which  are  necessary  for  their  safety. 

1910.332(b)(3)  Additional  requirements  for  qualified  persons.  Qualified 
persons  (i.e.,  those  permitted  to  work  on  or  near  exposed  energized  parts) 
shall,  at  a  minimum,  be  trained  in  and  familiar  with  the  following: 

1 91 0.332(b)(3)(i)  The  skills  and  techniques  necessary  to  distinguish  exposed 
live  parts  from  other  parts  of  electric  equipment, 

1910.332(b)(3)(H)  The  skills  and  techniques  necessary  to  determine  the 
nominal  voltage  of  exposed  live  parts,  and 

1910.332(b)(3)(iii)  The  clearance  distances  specified  in  §1910.333(c)  and  the 
corresponding  voltages  to  which  the  qualified  person  will  be  exposed. 

NOTE  1:  For  the  purposes  of  §§1910.331  through  1910.335.  a  person  must 
have  the  training  required  by  paragraph  (b)(3)  of  this  section  in  order  to  be 
considered  a  qualified  person. 


NOTE  2:  Qualified  persons  whose  work  on  energized  equipment  involves 
either  direct  contact  or  contact  by  means  of  tools  or  materials  must  also 
have  the  training  needed  to  meet  §1910. 333(c)(2). 

1910.332(c)  Type  of  training.  The  training  required  by  this  section  shall 
be  of  the  classroom  or  on-the-job  type.  The  degree  of  training  provided  shall 
be  determined  by  the  risk  to  the  employee. 

Occupation 

Blue  collar  supervisors. ' 

Electrical  and  electronic  engineers. ' 

Electrical  and  electronic  equipment  assemblers. ' 

Electrical  and  electronic  technicians. ' 

Electricians. 

Industrial  machine  operators.1 

Material  handling  equipment  operators. ' 

Mechanics  and  repairers. ' 

Painters.' 

Riggers  and  roustabouts. ' 

Stationary  engineers. ' 

Welders. 

1  Workers  in  these  groups  do  not  need  to  be  trained  if  their  work  or  the  work  of  those  they 
supervise  does  not  bring  them  or  the  employees  they  supervise  close  enough  to  exposed 
parts  of  electric  circuits  operating  at  50  volts  or  more  to  ground  for  a  hazard  to  exist. 

|55  FR  32016,  Aug.  6.  1990] 
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§1910.333  Selection  and  use  of  work  practices. 

1910.333(a)  General.  Safety-related  work  practices  shall  be  employed 
to  prevent  electric  shock  or  other  injuries  resulting  from  either  direct  or 
indirect  electrical  contacts,  when  work  is  performed  near  or  on  equipment 
or  circuits  which  are  or  may  be  energized.  The  specific  safety-related  work 
practices  shall  be  consistent  with  the  nature  and  extent  of  the  associated 
electrical  hazards. 

1910.333(a)(1)  Deenergized  parts.  Live  parts  to  which  an  employee  may 
be  exposed  shall  be  deenergized  before  the  employee  works  on  or  near 
them,  unless  the  employer  can  demonstrate  that  deenergizing  introduces 
additional  or  increased  hazards  or  is  infeasible  due  to  equipment  design 
or  operational  limitations.  Live  parts  that  operate  at  less  than  50  volts  to 
ground  need  not  be  deenergized  if  there  will  be  no  Increased  exposure  to 
electrical  bums  or  to  explosion  due  to  electric  arcs. 

NOTE  1:  Examples  of  increased  or  additional  hazards  include  interruption  of 
life  support  equipment,  deactivation  of  emergency  alarm  systems,  shutdown 
of  hazardous  location  ventilation  equipment,  or  removal  of  illumination 
for  an  area. 

NOTE  2:  Examples  of  work  that  may  be  performed  on  or  near  energized  circuit 
parts  because  of  infeasibility  due  to  equipment  design  or  operational  limitations 
include  testing  of  electric  circuits  that  can  only  be  performed  with  the  circuit 
energized  and  work  on  circuits  that  form  an  integral  part  of  a  continuous  in- 
dustrial process  in  a  chemical  plant  that  would  otherwise  need  to  be  completely 
shut  down  in  order  to  permit  work  on  one  circuit  or  piece  of  equipment. 

NOTE  3:  Work  on  or  near  deenergized  parts  is  covered  by  paragraph  (b) 
of  this  section. 

191 0.333(a)(2)  Energized  parts.  If  the  exposed  live  parts  are  not  deenergized 
(i.e..  for  reasons  of  increased  or  additional  hazards  or  infeasibility).  other 
safety-related  work  practices  shall  be  used  to  protect  employees  who  may 
be  exposed  to  the  electrical  hazards  involved.  Such  work  practices  shall 
protect  employees  against  contact  with  energized  circuit  parts  directly  with 
any  part  of  their  body  or  indirectly  through  some  other  conductive  object. 
The  work  practices  that  are  used  shall  be  suitable  for  the  conditions  under 
which  the  work  is  to  be  performed  and  for  the  voltage  level  of  the  exposed 
electric  conductors  or  circuit  parts.  Specific  work  practice  requirements  are 
detailed  in  paragraph  (c)  of  this  section. 

1910.333(b)  Working  on  or  near  exposed  deenergized  parts  — (1)  Ap- 
plication. This  paragraph  applies  to  work  on  exposed  deenergized  parts  or 
near  enough  to  them  to  expose  the  employee  to  any  electrical  hazard  they 
present.  Conductors  and  parts  of  electric  equipment  that  have  been  deener- 
gized but  have  not  been  locked  out  or  tagged  in  accordance  with  paragraph 

(b)  of  this  section  shall  be  treated  as  energized  parts,  and  paragraph  (c)  of 
this  section  applies  to  work  on  or  near  them. 

1910.333(b)(2)  Lockout  and  tagging.  While  any  employee  is  exposed  to 
contact  with  parts  of  fixed  electric  equipment  or  circuits  which  have  been 
deenergized.  the  circuits  energizing  the  parts  shall  be  locked  out  or  tagged 
or  both  in  accordance  with  the  requirements  of  this  paragraph.  The  re- 
quirements shall  be  followed  in  the  order  in  which  they  are  presented  (i.e.. 
paragraph  (b)(2)(i)  first,  then  paragraph  (b)(2)(ii|,  etc.). 

NOTE  1:  As  used  in  this  section,  fixed  equipment  refers  to  equipment  fas- 
tened in  place  or  connected  by  permanent  wiring  methods. 

NOTE  2:  Lockout  and  tagging  procedures  that  comply  with  paragraphs 

(c)  through  (f)  of  §1910. 147  will  also  be  deemed  to  comply  with  paragraph 
(b)(2)  of  this  section  provided  that: 

1910.333(b)(2)(1)  The  procedures  address  the  electrical  safety  hazards 
covered  by  this  Subpart:  and 

1910.333(b)(2)(2)  The  procedures  also  incorporate  the  requirements  of 
paragraphs  (b)(2)(iii)(D)  and  (b)(2)(iv)(B)  of  this  section. 

1910.333(b)(2)(i)  Procedures.  The  employer  shall  maintain  a  written  copy 
of  the  procedures  outlined  in  paragraph  (b)(2)  and  shall  make  it  available 
for  inspection  by  employees  and  by  the  Assistant  Secretary  of  Labor  and 
his  or  her  authorized  representatives. 

NOTE:  The  written  procedures  may  be  in  the  form  of  a  copy  of  paragraph 
(b)  of  this  section. 


1 91 0.333(b)(2)(h)  Deenergizing  equipment.  (A)  Safe  procedures  for  deenergiz- 
ing circuits  and  equipment  shall  be  determined  before  circuits  or  equipment 
are  deenergized. 

1910.333(b)(2)(ii)(B)  The  circuits  and  equipment  to  be  worked  on  shall  be 
disconnected  from  all  electric  energy  sources.  Control  circuit  devices,  such  as 
push  buttons,  selector  switches,  and  interlocks,  may  not  be  used  as  the  sole 
means  for  deenergizing  circuits  or  equipment.  Interlocks  for  electric  equipment 
may  not  be  used  as  a  substitute  for  lockout  and  tagging  procedures. 

1 91 0.333(b)(2)(ii)(C)  Stored  electric  energy  which  might  endanger  personnel 
shall  be  released.  Capacitors  shall  be  discharged  and  high  capacitance  ele- 
ments shall  be  short-circuited  and  grounded,  if  the  stored  electric  energy 
might  endanger  personnel. 

NOTE:  If  the  capacitors  or  associated  equipment  are  handled  in  meeting 
this  requirement,  they  shall  be  treated  as  energized. 

1910.333(b)(2)(ii)(D)  Stored  non-electrical  energy  in  devices  that  could  re- 
energize electric  circuit  parts  shall  be  blocked  or  relieved  to  the  extent  that 
the  circuit  parts  could  not  be  accidentally  energized  by  the  device. 

191 0.333(b)(2)(hi)  Application  of  locks  and  tags.  (A)  A  lock  and  a  tag  shall  be 
placed  on  each  disconnecting  means  used  to  deenergize  circuits  and  equip- 
ment on  which  work  is  to  be  performed,  except  as  provided  in  paragraphs 
(b)(2)(ui)(C)  and  (b)(2)(iii)(E)  of  this  section.  The  lock  shall  be  attached  so 
as  to  prevent  persons  from  operating  the  disconnecting  means  unless  they 
resort  to  undue  force  or  the  use  of  tools. 

1910.333(b)(2)(hi)(B)  Each  tag  shall  contain  a  statement  prohibiting  unau- 
thorized operation  of  the  disconnecting  means  and  removal  of  the  tag. 

1910.333(b)(2)(ih)(C)  If  a  lock  cannot  be  applied,  or  if  the  employer  can 
demonstrate  that  tagging  procedures  will  provide  a  level  of  safety  equivalent 
to  that  obtained  by  the  use  of  a  lock,  a  tag  may  be  used  without  a  lock. 

1910.333(b)(2)(iii)(D)  A  tag  used  without  a  lock,  as  permitted  by  paragraph 
(b)(2)(iii)(C)  of  this  section,  shall  be  supplemented  by  at  least  one  additional 
safety  measure  that  provides  a  level  of  safety  equivalent  to  that  obtained 
by  the  use  of  a  lock.  Examples  of  additional  safety  measures  include  the 
removal  of  an  isolating  circuit  element,  blocking  of  a  controlling  switch,  or 
opening  of  an  extra  disconnecting  device. 

1910.333(b)(2)(ih)(E)  A  lock  may  be  placed  without  a  tag  only  under  the 
following  conditions: 

1910.333(b)(2)(hi)(E)Ct)  Only  one  circuit  or  piece  of  equipment  is  deener- 
gized. and 

1910.333(b)(2)(iii)(E)(2;  The  lockout  period  does  not  extend  beyond  the 
work  shift,  and 

1910.333(b)(2)(iii)(E)p;  Employees  exposed  to  the  hazards  associated  with 
reenergizing  the  circuit  or  equipment  are  familiar  with  this  procedure. 

1910.333(b)(2)(iv)  Verification  of  deenergized  condition.  The  requirements 
of  this  paragraph  shall  be  met  before  any  circuits  or  equipment  can  be 
considered  and  worked  as  deenergized. 

1910.333(b)(2)(iv)(A)  A  qualified  person  shall  operate  the  equipment  operating 
controls  or  otherwise  verify  that  the  equipment  cannot  be  restarted. 

1 91 0.333(b)(2)(iv)(B)  A  qualified  person  shall  use  test  equipment  to  test  the 
circuit  elements  and  electrical  parts  of  equipment  to  which  employees  will  be 
exposed  and  shall  verify  that  the  circuit  elements  and  equipment  parts  are 
deenergized.  The  test  shall  also  determine  if  any  energized  condition  exists 
as  a  result  of  inadvertently  induced  voltage  or  unrelated  voltage  backfeed 
even  though  specific  parts  of  the  circuit  have  been  deenergized  and  pre- 
sumed to  be  safe.  If  the  circuit  to  be  tested  is  over  600  volts,  nominal,  the 
test  equipment  shall  be  checked  for  proper  operation  immediately  before 
and  immediately  after  this  test. 

1910.333(b)(2)(v)  Reenergizing  equipment.  These  requirements  shall  be 
met,  in  the  order  given,  before  circuits  or  equipment  are  reenergized,  even 
temporarily. 

1910.333(b)(2)(v)(A)  A  qualified  person  shall  conduct  tests  and  visual  in- 
spections, as  necessary,  to  verify  that  all  tools,  electrical  jumpers,  shorts, 
grounds,  and  other  such  devices  have  been  removed,  so  that  the  circuits 
and  equipment  can  be  safely  energized. 
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i9io.333(b)(2)(v)(B)  Employee*  exposed  to  the  hazard*  aaaoi  lated  with  re 

i  Ing  the  circuit  01  equl] nt  shall  i»'  warned  to  stay  clear  of  circuits 

and  equipment 

i9io.333(b)(2)(v)(C)K.idi  lock  and  tag  shall  be  removed  bj  the  employee  who 

applied  ii  01  n  i  H  in  Iik  ,,i  i  hi  i  Hi  ii  i  supervlalon  Howevei   n  this  employ)  e 

Is  absenl  ii the  workplace,  then  the  lock  a  lag  maj  be  removed  by  .1 

qualified  person  designated  to  perform  this  i.isk  provided  that 

i9io.333(b)(2)(v)(C)(i)Thr  employer  enaurea  thai  the  employee  whoappUed 
ih<-  lock  in  tag  Is  mil  available  ii  tin-  workplai  e,  and 

l9i0.333(b)(2)(v)(C)f2j  Tin-  employer  enaurea  that  the  employee  la  aware 
ih. n  iin  loch  01  tag  has  been  removed  before  he  or  she  resumes  work  .11 
that  workplace, 

1 91 0.333(b)(2)(v)(D)  There  shall  be  a  vlsuiilcli'liTiuii  union  that  all  employees 

are  i  tear  ol  ii»'  circuits  and  equipment. 

1910.333(c)  Working  on  or  near  exposed  energized  parts — (1)  AnpUoatton 

This  paragraph  applies  to  work  performed  oil  exposed  live  pails  (Involving 
either  direct  contact  or  contact  by  inc.  ins  ol  tools  or  materials)  or  near  enough 
to  them  for  employees  to  be  exposed  to  any  hazard  they  present. 

1910.333(c)(2)  Work  on  energized  equipment.  Only  qualified  persons  may 
work  on  electric  circuit  parts  or  equipment  that  have  not  been  deenerglzed 
under  the  procedures  of  paragraph  (b)  of  this  section.  Such  persons  shall 
be  capable  of  working  safely  on  energi/ed  circuits  and  shall  be  familiar  with 
the  proper  use  of  special  precautionary  techniques,  personal  protective 
equipment,  insulating  and  shielding  materials,  and  insulated  tools. 

1910.333(c)(3)  Overhead  lines.  If  work  Is  to  be  performed  near  overhead 
lines,  the  lines  shall  be  deenerglzed  and  grounded,  or  other  protective  mea- 
sures shall  be  provided  before  work  is  started.  If  the  lines  are  to  be  deen- 
erglzed, arrangements  shall  be  made  with  the  person  or  organization  that 
operates  or  controls  the  electric  circuits  Involved  to  deenerglze  and  ground 
them.  If  protective  measures,  such  as  guarding,  isolating,  or  insulating  are 
provided,  these  precautions  shall  prevent  employees  from  contacting  such 
lines  directly  with  any  part  of  their  body  or  indirectly  through  conductive 
materials,  tools,  or  equipment. 

NOTE:  The  work  practices  used  by  qualified  persons  installing  insulating 
devices  on  overhead  power  transmission  or  distribution  lines  are  covered  by 
§1910.269  of  this  Part,  not  by  §§1910.332  through  1910.335  of  this  Part. 
Under  paragraph  (c)(2)  of  this  section,  unqualified  persons  are  prohibited 
from  performing  this  type  of  work. 

1910.333(c)(3)(i)  Unqualified  persons.  (A)  When  an  unqualified  person  is 
working  in  an  elevated  position  near  overhead  lines,  the  location  shall  be 
such  that  the  person  and  the  longest  conductive  object  he  or  she  may  con- 
tact cannot  come  closer  to  any  unguarded,  energized  overhead  line  than 
the  following  distances: 

1910.333(c)(3)(i)(A)(f;  For  voltages  to  ground  50kV  or  below— 10  ft. 
(305  cm): 

1910.333(c)(3)(i)(A)(2;  For  voltages  to  ground  over  50kV— 10  ft.  (305  cm) 
plus  4  in.  (10  cm)  for  every  lOkV  over  50kV. 

1910.333(c)(3)(i)(B)  When  an  unqualified  person  is  working  on  the  ground 
In  the  vicinity  of  overhead  lines,  the  person  may  not  bring  any  conductive 
object  closer  to  unguarded,  energized  overhead  lines  than  the  distances 
given  in  paragraph  (c)(3)(i)(A)  of  this  section. 

NOTE:  For  voltages  normally  encountered  with  overhead  power  lines,  ob- 
jects which  do  not  have  an  insulating  rating  for  the  voltage  involved  are 
considered  to  be  conductive. 

1910.333(c)(3)(H)  Qualified  persons.  When  a  qualified  person  is  working 
in  the  vicinity  of  overhead  lines,  whether  in  an  elevated  position  or  on  the 
ground,  the  person  may  not  approach  or  take  any  conductive  object  with- 
out an  approved  insulating  handle  closer  to  exposed  energized  parts  than 
shown  in  Table  S-5  unless: 

1 91 0.333(c)(3)(ii)(A)  The  person  is  insulated  from  the  energized  part  (gloves, 
with  sleeves  if  necessary,  rated  for  the  voltage  involved  are  considered 
to  be  insulation  of  the  person  from  the  energized  part  on  which  work  is 
performed),  or 

1910.333(c)(3)(ii)(B)  The  energized  part  is  insulated  both  from  all  other 
conductive  objects  at  a  different  potential  and  from  the  person,  or 

1910.333(c)(3)(ii)(C)  The  person  is  insulated  from  all  conductive  objects  at 
a  potential  different  from  that  of  the  energized  part. 


TABLE  S-5— APPROACH  DISTANCES  FOR  QUALIFIED 
EMPLOYEES— ALTERNATING  CURRENT 


Voltage  range  (phase  to  phase) 


Minimum  approach  distance 


aoov  ami  leal  Avoid  contact 

Ova  300V,  not  over  750V I  ft.  Oln.  (30.5  1  ml 

Ovei  750V,  not  over  2kV I  ft  6  In.  (46  cm) 

l5kV 2ft. Oln  (61cm) 

Over  15kV.  not  0Ver37kV 3ft.  Oln.  (91  rail 

Over37kV.  not  over  87.5kV 3  It   6  In.  (107  (  ml 

Over87.5kV.  not  over  121kV 4  ft.  Oln.  (122  rail 

Over  121kV.  nol  over  140kV 4  ft.  6  In.  (137  cm). 

1910.333(c)(3)(iii)  Vehicular  and  mechanical  equipment.  (A)  Any  vehicle  or 
mechanical  equipment  capable  of  having  parts  of  Its  structure  elevated  near 
energized  overhead  lines  shall  be  operated  so  that  a  clearance  of  10  ft.  (305 
cm)  Is  maintained.  If  the  voltage  Is  higher  than  50kV.  the  clearance  shall 
be  Increased  4  in.  (10  cm)  for  every  lOkV  over  that  voltage.  However,  under 
any  of  the  following  conditions,  the  clearance  may  be  reduced: 

1910.333(c)(3)(iii)(A)(i;  If  the  vehicle  Is  In  transit  with  its  structure  lowered, 
the  clearance  may  be  reduced  to  4  ft.  (122  cm).  If  the  voltage  Is  higher  than 
50kV.  the  clearance  shall  be  Increased  4  In.  (10  cm)  for  every  lOkV  over 
that  voltage. 

1 91 0.333(c)(3)(iii)(A)(2;  If  insulating  barriers  are  Installed  to  prevent  contact 
with  the  lines,  and  if  the  barriers  are  rated  for  the  voltage  of  the  line  being 
guarded  and  are  not  a  part  of  or  an  attachment  to  the  vehicle  or  its  raised 
structure,  the  clearance  may  be  reduced  to  a  distance  within  the  designed 
working  dimensions  of  the  insulating  barrier. 

1910.333(c)(3)(iii)(A)f3;  If  the  equipment  is  an  aerial  lift  insulated  for  the 
voltage  involved,  and  if  the  work  is  performed  by  a  qualified  person,  the 
clearance  (between  the  uninsulated  portion  of  the  aerial  lift  and  the  power 
line)  may  be  reduced  to  the  distance  given  in  Table  S-5. 

1910.333(c)(3)(iii)(B)  Employees  standing  on  the  ground  may  not  contact 
the  vehicle  or  mechanical  equipment  or  any  of  its  attachments,  unless: 

1910.333(c)(3)(iii)(B)ffJ  The  employee  is  using  protective  equipment  rated 
for  the  voltage:  or 

1910.333(c)(3)(iii)(B)|2;  The  equipment  is  located  so  that  no  uninsulated 
part  of  its  structure  (that  portion  of  the  structure  that  provides  a  conductive 
path  to  employees  on  the  ground)  can  come  closer  to  the  line  than  permitted 
in  paragraph  (c)(3)(iii)  of  this  section. 

1910.333(c)(3)(iii)(C)  If  any  vehicle  or  mechanical  equipment  capable  of 
having  parts  of  its  structure  elevated  near  energized  overhead  lines  is 
intentionally  grounded,  employees  working  on  the  ground  near  the  point 
of  grounding  may  not  stand  at  the  grounding  location  whenever  there  is 
a  possibility  of  overhead  line  contact.  Additional  precautions,  such  as  the 
use  of  barricades  or  insulation,  shall  be  taken  to  protect  employees  from 
hazardous  ground  potentials,  depending  on  earth  resistivity  and  fault  cur- 
rents, which  can  develop  within  the  first  few  feet  or  more  outward  from 
the  grounding  point. 

1910.333(c)(4)  Illumination,  (i)  Employees  may  not  enter  spaces  containing 
exposed  energized  parts,  unless  illumination  is  provided  that  enables  the 
employees  to  perform  the  work  safely. 

1910.333(c)(4)(H)  Where  lack  of  illumination  or  an  obstruction  precludes 
observation  of  the  work  to  be  performed,  employees  may  not  perform  tasks 
near  exposed  energized  parts.  Employees  may  not  reach  blindly  into  areas 
which  may  contain  energized  parts. 

191 0.333(c)(5)  Confined  or  enclosed  work  spaces.  When  an  employee  works 
in  a  confined  or  enclosed  space  (such  as  a  manhole  or  vault)  that  contains 
exposed  energized  parts,  the  employer  shall  provide,  and  the  employee  shall 
use.  protective  shields,  protective  barriers,  or  insulating  materials  as  nec- 
essary to  avoid  inadvertent  contact  with  these  parts.  Doors,  hinged  panels, 
and  the  like  shall  be  secured  to  prevent  their  swinging  into  an  employee 
and  causing  the  employee  to  contact  exposed  energized  parts. 
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1 91 0.333(c)(6)  Conductive  materials  and  equipment  Conductive  materi- 
als and  equipment  that  are  in  contact  with  any  part  of  an  employee's 
body  shall  be  handled  in  a  manner  that  will  prevent  them  from  con- 
tacting exposed  energized  conductors  or  circuit  parts.  If  an  employee 
must  handle  long  dimensional  conductive  objects  (such  as  ducts  and 
pipes)  in  areas  with  exposed  live  parts,  the  employer  shall  institute 
work  practices  (such  as  the  use  of  insulation,  guarding,  and  material 
handling  techniques)  which  will  minimize  the  hazard. 

1910.333(c)(7)  Portable  ladders.  Portable  ladders  shall  have  noncon- 
ductive  siderails  if  they  are  used  where  the  employee  or  the  ladder  could 
contact  exposed  energized  parts. 

1910.333(c)(8)  Conductive  apparel  Conductive  articles  of  jewelry  and 
clothing  (such  as  watch  bands,  bracelets,  rings,  key  chains,  necklaces, 
metalized  aprons,  cloth  with  conductive  thread,  or  metal  headgear)  may 
not  be  worn  if  they  might  contact  exposed  energized  parts.  However, 
such  articles  may  be  worn  if  they  are  rendered  nonconductive  by  cover- 
ing, wrapping,  or  other  insulating  means. 


1 91 0.333(c)(9)  Housekeeping  duties.  Where  live  parts  present  an  electri- 
cal contact  hazard,  employees  may  not  perform  housekeeping  duties  at 
such  close  distances  to  the  parts  that  there  is  a  possibility  of  contact, 
unless  adequate  safeguards  (such  as  insulating  equipment  or  barriers) 
are  provided.  Electrically  conductive  cleaning  materials  (including  con- 
ductive solids  such  as  steel  wool,  metalized  cloth,  and  silicon  carbide, 
as  well  as  conductive  liquid  solutions)  may  not  be  used  in  proximity 
to  energized  parts  unless  procedures  are  followed  which  will  prevent 
electrical  contact. 

1910.333(c)(10)  Interlocks.  Only  a  qualified  person  following  the  re- 
quirements of  paragraph  (c)  of  this  section  may  defeat  an  electrical 
safety  interlock,  and  then  only  temporarily  while  he  or  she  is  working 
on  the  equipment.  The  interlock  system  shall  be  returned  to  its  operable 
condition  when  this  work  is  completed. 

|55  FR  32016.  Aug.  6,  1990;  55  FR  42053.  Nov.  1.  1990.  as  amended 
at  59  FR  4476.  Jan.  31.  1994) 
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§1910.335  Safeguards  for  personnel  protection. 

1910.335(a)  Use  of  protective  equipment — (1)  Personal  protective  equip- 
ment, (i)  Employees  working  in  areas  where  there  are  potential  electrical 
hazards  shall  be  provided  with,  and  shall  use.  electrical  protective  equip- 
ment that  is  appropriate  for  the  specific  parts  of  the  body  to  be  protected 
and  for  the  work  to  be  performed. 

NOTE:  Personal  protective  equipment  requirements  are  contained  in  sub- 
part I  of  this  part. 

1910.335(a)(1)(H)  Protective  equipment  shall  be  maintained  in  a  safe,  re- 
liable condition  and  shall  be  periodically  inspected  or  tested,  as  required 
by  §1910.137. 

1910.335(a)(1)(iii)  If  the  insulating  capability  of  protective  equipment  may 
be  subject  to  damage  during  use.  the  insulating  material  shall  be  protected. 
(For  example,  an  outer  covering  of  leather  is  sometimes  used  for  the  protec- 
tion of  rubber  insulating  material.) 

1910.335(a)(1)(iv)  Employees  shall  wear  nonconductive  head  protection 
wherever  there  is  a  danger  of  head  injury  from  electric  shock  or  burns  due 
to  contact  with  exposed  energized  parts. 

1 91 0.335(a)(1  )(v)  Employees  shall  wear  protective  equipment  for  the  eyes  or 
face  wherever  there  is  danger  of  injury  to  the  eyes  or  face  from  electric  arcs 
or  flashes  or  from  flying  objects  resulting  from  electrical  explosion. 

1910.335(a)(2)  General  protective  equipment  and  tools,  (i)  When  working 
near  exposed  energized  conductors  or  circuit  parts,  each  employee  shall 
use  Insulated  tools  or  handling  equipment  if  the  tools  or  handling  equip- 
ment might  make  contact  with  such  conductors  or  parts.  If  the  insulating 
capability  of  insulated  tools  or  handling  equipment  is  subject  to  damage, 
the  insulating  material  shall  be  protected. 

1910.335(a)(2)(i)(A)  Fuse  handling  equipment,  insulated  for  the  circuit 
voltage,  shall  be  used  to  remove  or  install  fuses  when  the  fuse  terminals 
are  energized. 


1 9 1 0.335(a)(2)(i)(B)  Ropes  and  handlines  used  near  exposed  energized  parts 
shall  be  nonconductive. 

1910.335(a)(2)(ii)  Protective  shields,  protective  barriers,  or  insulating  ma- 
terials shall  be  used  to  protect  each  employee  from  shock,  bums,  or  other 
electrically  related  injuries  while  that  employee  is  working  near  exposed 
energized  parts  which  might  be  accidentally  contacted  or  where  dangerous 
electric  heating  or  arcing  might  occur.  When  normally  enclosed  live  parts 
are  exposed  for  maintenance  or  repair,  they  shall  be  guarded  to  protect 
unqualified  persons  from  contact  with  the  live  parts. 

1910.335(b)  Alerting  techniques.  The  following  alerting  techniques 
shall  be  used  to  warn  and  protect  employees  from  hazards  which  could 
cause  injury  due  to  electric  shock,  bums,  or  failure  of  electric  equip- 
ment parts: 

1910.335(b)(1)  Safety  signs  and  tags.  Safety  signs,  safety  symbols,  or  acci- 
dent prevention  tags  shall  be  used  where  necessary  to  warn  employees  about 
electrical  hazards  which  may  endanger  them,  as  required  by  §1910.145. 

1910.335(b)(2)  Barricades.  Barricades  shall  be  used  in  conjunction  with 
safety  signs  where  it  is  necessary  to  prevent  or  limit  employee  access  to  work 
areas  exposing  employees  to  uninsulated  energized  conductors  or  circuit 
parts.  Conductive  barricades  may  not  be  used  where  they  might  cause  an 
electrical  contact  hazard. 

1910.335(b)(3)  Attendants.  If  signs  and  barricades  do  not  provide  suffi- 
cient warning  and  protection  from  electrical  hazards,  an  attendant  shall 
be  stationed  to  warn  and  protect  employees. 

[55  FR  32020.  Aug.  6.  1990] 
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§1910.1030  Bloodborne  pathogens. 

1910.1030(a)  Scope  and  Application.  This  section  applies  to  all  occupa- 
tional exposure  to  blood  or  other  potentially  Infectious  materials  as  defined 
by  paragraph  (b)  of  this  section. 

1910.1030(b)  Definitions.  For  purposes  of  this  section,  the  following 
shall  apply: 

Assistant  Secretary  means  the  Assistant  Secretary  of  Labor  for  Occupational 
Safety  and  Health,  or  designated  representative. 

Blood  means  human  blood,  human  blood  components,  and  products  made 
from  human  blood. 

Bloodborne  Pathogens  means  pathogenic  microorganisms  that  are  pres- 
ent in  human  blood  and  can  cause  disease  in  humans.  These  pathogens 
include,  but  are  not  limited  to.  hepatitis  B  virus  (HBV)  and  human  im- 
munodeficiency virus  (HIV). 

Clinical  Laboratory  means  a  workplace  where  diagnostic  or  other  screening 
procedures  are  performed  on  blood  or  other  potentially  infectious  materials. 

Contaminated  means  the  presence  or  the  reasonably  anticipated  presence 
of  blood  or  other  potentially  infectious  materials  on  an  item  or  surface. 

Contaminated  Laundry  means  laundry  which  has  been  soiled  with  blood  or 
other  potentially  infectious  materials  or  may  contain  sharps. 

Contaminated  Sharps  means  any  contaminated  object  that  can  penetrate  the 
skin  including,  but  not  limited  to.  needles,  scalpels,  broken  glass,  broken 
capillary  tubes,  and  exposed  ends  of  dental  wires. 

Decontamination  means  the  use  of  physical  or  chemical  means  to  remove, 
inactivate,  or  destroy  bloodborne  pathogens  on  a  surface  or  item  to  the  point 
where  they  are  no  longer  capable  of  transmitting  infectious  particles  and 
the  surface  or  item  is  rendered  safe  for  handling,  use.  or  disposal. 

Director  means  the  Director  of  the  National  Institute  for  Occupational  Safety 
and  Health.  U.S.  Department  of  Health  and  Human  Services,  or  designated 
representative. 

Engineering  controls  means  controls  (e.g..  sharps  disposal  containers,  self- 
sheathing  needles,  safer  medical  devices,  such  as  sharps  with  engineered 
sharps  injury  protections  and  needleless  systems)  that  isolate  or  remove 
the  bloodborne  pathogens  hazard  from  the  workplace. 

Exposure  Incident  means  a  specific  eye.  mouth,  other  mucous  membrane, 
non-intact  skin,  or  parenteral  contact  with  blood  or  other  potentially  infectious 
materials  that  results  from  the  performance  of  an  employee's  duties. 

Handwashing  Facilities  means  a  facility  providing  an  adequate  supply  of  run- 
ning potable  water,  soap  and  single  use  towels  or  hot  air  drying  machines. 

Licensed  Healthcare  Professional  is  a  person  whose  legally  permitted  scope 
of  practice  allows  him  or  her  to  independently  perform  the  activities  required 
by  paragraph  (f)  Hepatitis  B  Vaccination  and  Post-exposure  Evaluation 
and  Followup. 

HBV  means  hepatitis  B  virus. 

HIV  means  human  immunodeficiency  virus. 

Needleless  systems  means  a  device  that  does  not  use  needles  for: 

(1)  The  collection  of  bodily  fluids  or  withdrawal  of  body  fluids  after  initial 
venous  or  arterial  access  is  established; 

(2)  The  administration  of  medication  or  fluids:  or 

(3)  Any  other  procedure  involving  the  potential  for  occupational  exposure 
to  bloodborne  pathogens  due  to  percutaneous  injuries  from  contaminated 
sharps. 

Occupational  Exposure  means  reasonably  anticipated  skin,  eye,  mucous 
membrane,  or  parenteral  contact  with  blood  or  other  potentially  infectious 
materials  that  may  result  from  the  performance  of  an  employee's  duties. 

Other  Potentially  Infectious  Materials  means 

(1)  The  following  human  body  fluids:  semen,  vaginal  secretions,  cerebro- 
spinal fluid,  synovial  fluid,  pleura]  fluid,  pericardial  fluid,  peritoneal  fluid, 
amniotic  fluid,  saliva  in  dental  procedures,  any  body  fluid  that  is  visibly 
contaminated  with  blood,  and  all  body  fluids  in  situations  where  it  is  dif- 
ficult or  impossible  to  differentiate  between  body  fluids: 


(2)  Any  unfixed  tissue  or  organ  (other  than  intact  skin)  from  a  human  (liv- 
ing or  dead);  and 

(3)  HlV-containing  cell  or  tissue  cultures,  organ  cultures,  and  HIV-  or  HBV- 
containing  culture  medium  or  other  solutions;  and  blood,  organs,  or  other 
tissues  from  experimental  animals  infected  with  HIV  or  HBV. 

Parenteral  means  piercing  mucous  membranes  or  the  skin  barrier  through 
such  events  as  needlesticks,  human  bites,  cuts,  and  abrasions. 

Personal  Protective  Equipment  is  specialized  clothing  or  equipment  worn  by 
an  employee  for  protection  against  a  hazard.  General  work  clothes  (e.g.,  uni- 
forms, pants,  shirts  or  blouses)  not  intended  to  function  as  protection  against 
a  hazard  are  not  considered  to  be  personal  protective  equipment. 

Production  Facility  means  a  facility  engaged  in  industrial-scale,  large-volume 
or  high  concentration  production  of  HIV  or  HBV. 

Regulated  Waste  means  liquid  or  semi-liquid  blood  or  other  potentially 
infectious  materials:  contaminated  items  that  would  release  blood  or  other 
potentially  infectious  materials  in  a  liquid  or  semi-liquid  state  if  compressed; 
items  that  are  caked  with  dried  blood  or  other  potentially  infectious  materials 
and  are  capable  of  releasing  these  materials  during  handling;  contaminated 
sharps:  and  pathological  and  microbiological  wastes  containing  blood  or 
other  potentially  infectious  materials. 

Research  Laboratory  means  a  laboratory  producing  or  using  research-labo- 
ratory-scale amounts  of  HIV  or  HBV.  Research  laboratories  may  produce 
high  concentrations  of  HIV  or  HBV  but  not  in  the  volume  found  in  pro- 
duction facilities. 

Sharps  with  engineered  sharps  injury  protections  means  a  nonneedle  sharp 
or  a  needle  device  used  for  withdrawing  body  fluids,  accessing  a  vein  or 
artery,  or  administering  medications  or  other  fluids,  with  a  built-in  safety 
feature  or  mechanism  that  effectively  reduces  the  risk  of  an  exposure  in- 
cident. 

Source  Individual  means  any  individual,  living  or  dead,  whose  blood  or  other 
potentially  infectious  materials  may  be  a  source  of  occupational  exposure  to 
the  employee.  Examples  include,  but  are  not  limited  to,  hospital  and  clinic 
patients;  clients  in  institutions  for  the  developmentally  disabled;  trauma 
victims;  clients  of  drug  and  alcohol  treatment  facilities;  residents  of  hospices 
and  nursing  homes:  human  remains;  and  individuals  who  donate  or  sell 
blood  or  blood  components. 

Sterilize  means  the  use  of  a  physical  or  chemical  procedure  to  destroy  all 
microbial  life  including  highly  resistant  bacterial  endospores. 

Universal  Precautions  is  an  approach  to  infection  control.  According  to  the 
concept  of  Universal  Precautions,  all  human  blood  and  certain  human 
body  fluids  are  treated  as  if  known  to  be  infectious  for  HIV,  HBV,  and  other 
bloodborne  pathogens. 

Work  Practice  Controls  means  controls  that  reduce  the  likelihood  of  exposure 
by  altering  the  manner  in  which  a  task  is  performed  (e.g..  prohibiting  recap- 
ping of  needles  by  a  two-handed  technique). 

1910.1030(c)  Exposure  control— (1)  Exposure  Control  Plan,  (i)  Each  em- 
ployer having  an  employee(s)  with  occupational  exposure  as  defined  by 
paragraph  (b)  of  this  section  shall  establish  a  written  Exposure  Control 
Plan  designed  to  eliminate  or  minimize  employee  exposure. 
1910.1030(c)(1)(ii)  The  Exposure  Control  Plan  shall  contain  at  least  the 
following  elements: 

191 0.1 030(c)(1)(ii)(A)  The  exposure  determination  required  by 
paragraph(c)(2), 

1 91 0.1 030(c)(1  )(ii)(B)  The  schedule  and  method  of  implementation  for  para- 
graphs (d)  Methods  of  Compliance,  (e)  HIV  and  HBV  Research  Laboratories 
and  Production  Facilities,  (f)  Hepatitis  B  Vaccination  and  PostExposure 
Evaluation  and  Follow-up,  (g)  Communication  of  Hazards  to  Employees, 
and  (h)  Recordkeeping,  of  this  standard,  and 

1910.1030(c)(1)(ii)(C)  The  procedure  for  the  evaluation  of  circumstances 
surrounding  exposure  incidents  as  required  by  paragraph  (f)(3)(i)  of  this 
standard. 

1910.1030(c)(1)(iii)  Each  employer  shall  ensure  that  a  copy  of  the  Ex- 
posure Control  Plan  is  accessible  to  employees  in  accordance  with  29  CFR 
1910.20(e). 
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i9io.io30(c)(i)(iv)  The  Exposure  i  ontrol  Plan  sh.iii  be  reviewed  and  up 
dated  .(i  leaal  annually  and  wheneva  nei  eaaary  i"  reflei  i  nan  at  ■■■■  ><tii i'  ■  i 
tasks  .ii id  [>n><  edureawhli  h  aflet  t  oo  upattona]  expoaun  and  i"  refit  ■ 

in  revised  employee  positions  will)  mi  upatlonal  exposure  I  In-  review  and 
update  ol  sui  Ii  plans  shall  alao 

1910.1030(c)(1)(Iv)(A)  Reflect  changeetn  technology  that  eliminate  a  redw  ■ 

exposure  to  bloodborne  pathugi  us;  and 

1910.1030(c)(1)(fv)(B)  Document   aunualh   slderallon  and  Implement 

atlon  of  appropriate  OOmmerclally  available  and  effective  salei  medical 
devices  designed  to  eliminate  01  mlnlml/e  iK-i  upatlonal  exposure. 

1910.1030(c)(1)(v)  An  employer,  who  Is  required  to  establish  an  Exposure 
Control  I 'Ian  shall  solicit  Input  horn  non  managerial  employees  responsible 
for  direct  patient  care  who  are  potentially  exposed  to  Injuries  from  COO 
laminated  sharps  In  the  tdentlllcatlon.  evaluation,  and  selection  of  effective 
engineering  and  work  practice  controls  and  shall  document  the  solicitation 
in  the  Exposure  Control  Plan. 

191 0.1 030(c)!  1)(vi)  The  Exposure  Control  Plan  shall  be  made  available  to 
the  Assistant  Secretary  and  the  Director  upon  request  for  examination 
and  copying. 

1910.1030(c)(2)  Exposure  determination,  (i)  Each  employer  who  has  an 
employee(s)  with  occupational  exposure  as  defined  by  paragraph  (b)  of 
this  section  shall  prepare  an  exposure  determination.  This  exposure  de- 
termination shall  contain  the  following: 

1 91 0.1 030(c)( 2)( i)(A)  A  list  of  all  job  classifications  in  which  all  employees 
in  those  Job  classifications  have  occupational  exposure; 

1910.1030(c)(2)(i)(B)  A  list  of  job  classifications  in  which  some  employees 
have  occupational  exposure,  and 

1 91 0. 1 030(c)(2)(i)(C)  A  list  of  all  tasks  and  procedures  or  groups  of  closely 
related  task  and  procedures  in  which  occupational  exposure  occurs  and 
that  are  performed  by  employees  in  job  classifications  listed  in  accordance 
with  the  provisions  of  paragraph  (c)(2)(l)(B)  of  this  standard. 

1910.1030(c)(2)(ii)  This  exposure  determination  shall  be  made  without 
regard  to  the  use  of  personal  protective  equipment. 

1910.1030(d)  Methods  of  compliance — (1)  General  Universal  precautions 
shall  be  observed  to  prevent  contact  with  blood  or  other  potentially  infectious 
materials.  Under  circumstances  in  which  differentiation  between  body  fluid 
types  is  difficult  or  impossible,  all  body  fluids  shall  be  considered  poten- 
tially infectious  materials. 

1910.1030(d)(2)  Engineering  and  workpractice  controls,  (i)  Engineering  and 
work  practice  controls  shall  be  used  to  eliminate  or  minimize  employee 
exposure.  Where  occupational  exposure  remains  after  institution  of  these 
controls,  personal  protective  equipment  shall  also  be  used. 

1910.1 030(d)(2)(H)  Engineering  controls  shall  be  examined  and  maintained 
or  replaced  on  a  regular  schedule  to  ensure  their  effectiveness. 

1910.1030(d)(2)(iii)  Employers  shall  provide  handwashing  facilities  which 
are  readily  accessible  to  employees. 

1910.1030(d)(2)(iv)When  provision  of  handwashing  faciliUes  is  not  feasible, 
the  employer  shall  provide  either  an  appropriate  antiseptic  hand  cleanser 
in  conjunction  with  clean  cloth/paper  towels  or  antiseptic  towelettes.  When 
antisepUc  hand  cleansers  or  towelettes  are  used,  hands  shall  be  washed 
with  soap  and  running  water  as  soon  as  feasible. 

1 91 0.1 030(d)(2)(v)  Employers  shall  ensure  that  employees  wash  their  hands 
immediately  or  as  soon  as  feasible  after  removal  of  gloves  or  other  personal 
protecdve  equipment. 

1910.1030(d)(2)(vi)  Employers  shall  ensure  that  employees  wash  hands 
and  any  other  skin  with  soap  and  water,  or  flush  mucous  membranes  with 
water  immediately  or  as  soon  as  feasible  following  contact  of  such  body 
areas  with  blood  or  other  potendally  infecdous  materials. 

1910.1030(d)(2)(vii)  Contaminated  needles  and  other  contaminated  sharps 
shall  not  be  bent,  recapped,  or  removed  except  as  noted  in  paragraphs 
(d)(2)(vii)(A)  and  (d)(2)(vli)(B)  below.  Shearing  or  breaking  of  contaminated 
needles  is  prohibited. 

1910.1030(d)(2)(vii)(A)  Contaminated  needles  and  other  contaminated 
sharps  shall  not  be  bent,  recapped  or  removed  unless  the  employer  can 
demonstrate  that  no  alternative  is  feasible  or  that  such  action  is  required 
by  a  specific  medical  or  dental  procedure. 


1910.1030(d)(2)(vll)(B)  Sin  Ii   bending,    recapping  or  needle  removal 

must  be  accompllahed  through  ih<-  use  oi  ■  mechanical  device  "<  •  ■ 
onehended  let  hnlque. 

i9io.i030(d)(2)(viii)  Immediately  or  as  soon  as  possible  aflei  nee,  con 

laminated  reusable  sharps  shall  lie  placed  In  appropriate  containers  tint II 
properly  reprocessed.  These  containers  shall  bl 

1910.1030(d)(2)(vill)(A)  Puncture  resistant: 

1910.1030(d)(2)(vili)(B)  Labeled  or  color-coded  In  accordance  with  this 

standard; 

1 910.1 030(d)(2)(vlil)(C)  Leakproof  on  the  sides  and  bottom;  and 

1910.1030(d)(2)(viii)(D)  In  accordance  with  the  requirements  set  forth  In 
paragraph  (d)(4)(ll)(E)  for  reusable  sharps. 

1910.1030(d)(2)(lx)  Eating,  drinking,  smoking,  applying  cosmeUcs  or  lip 
balm,  and  handling  contact  lenses  are  prohibited  In  work  areas  where  there 

i-.  .i  reasonable  likelihood  ol  oi  i  upatlonal  exposure 

1910.1030(d)(2)(x)  Food  and  drink  shall  not  be  kept  In  refrigerators,  freez- 
ers, shelves,  cabinets  or  on  countertops  or  benchtops  where  blood  or  other 
potentially  Infectious  materials  are  present. 

1910.1 030(d)(2)(xi)  All  procedures  Involving  blood  or  other  potenUally  Infec- 
tious materials  shall  be  performed  In  such  a  manner  as  to  minimize  splash- 
ing, spraying,  spattering,  and  generation  of  droplets  of  these  substances. 

1910.1030(d)(2)(xii)  Mouth  pipetting/suctioning  of  blood  or  other  potentially 
infectious  materials  is  prohibited. 

1910.1030(d)(2)(xiii)  Specimens  of  blood  or  other  potentially  infectious 
materials  shall  be  placed  in  a  container  which  prevents  leakage  during 
collection,  handling,  processing,  storage,  transport,  or  shipping. 

1910.1030(d)(2)(xiii)(A)  The  container  for  storage,  transport,  or  shipping 
shall  be  labeled  or  color-coded  according  to  paragraph  (g)(l)(i)  and  closed 
prior  to  being  stored,  transported,  or  shipped.  When  a  facility  utilizes  Uni- 
versal Precautions  in  the  handling  of  all  specimens,  the  labeling/color-cod- 
ing of  specimens  is  not  necessary  provided  containers  are  recognizable  as 
containing  specimens.  This  exempUon  only  applies  while  such  specimens/ 
containers  remain  within  the  facility.  Labeling  or  color-coding  in  accordance 
with  paragraph  (g)(l)(i)  is  required  when  such  specimens/containers  leave 
the  facility. 

1910.1030(d)(2)(xlii)(B)  If  outside  contaminaUon  of  the  primary  container 
occurs,  the  primary  container  shall  be  placed  within  a  second  container 
which  prevents  leakage  during  handling,  processing,  storage,  transport, 
or  shipping  and  is  labeled  or  color-coded  according  to  the  requirements 
of  this  standard. 

1910.1030(d)(2)(xiii)(C)  If  the  specimen  could  puncture  the  primary  con- 
tainer, the  primary  container  shall  be  placed  within  a  secondary  container 
which  is  puncture-resistant  in  addition  to  the  above  characteristics. 

1910.1030(d)(2)(xiv)  Equipment  which  may  become  contaminated  with 
blood  or  other  potentially  infectious  materials  shall  be  examined  prior  to 
servicing  or  shipping  and  shall  be  decontaminated  as  necessary,  unless 
the  employer  can  demonstrate  that  decontamination  of  such  equipment  or 
portions  of  such  equipment  is  not  feasible. 

1910.1030(d)(2)(xiv)(A)  A  readily  observable  label  in  accordance  with  para- 
graph (g)(  l)(i)(H)  shall  be  attached  to  the  equipment  stating  which  portions 
remain  contaminated. 

1910.1030(d)(2)(xiv)(B)  The  employer  shall  ensure  that  this  information  is 
conveyed  to  all  affected  employees,  the  servicing  representative,  and/or  the 
manufacturer,  as  appropriate,  prior  to  handling,  servicing,  or  shipping  so 
that  appropriate  precautions  will  be  taken. 

1910.1030(d)(3)  Personal  protective  equipment — (i)  Proniston.  When  there 
is  occupational  exposure,  the  employer  shall  provide,  at  no  cost  to  the 
employee,  appropriate  personal  protective  equipment  such  as.  but  not 
limited  to.  gloves,  gowns,  laboratory  coats,  face  shields  or  masks  and  eye 
protection,  and  mouthpieces,  resuscitation  bags,  pocket  masks,  or  other 
ventilation  devices.  Personal  protective  equipment  will  be  considered  "ap- 
propriate" only  if  it  does  not  permit  blood  or  other  potentially  infectious 
materials  to  pass  through  to  or  reach  the  employee's  work  clothes,  street 
clothes,  undergarments,  skin.  eyes,  mouth,  or  other  mucous  membranes 
under  normal  conditions  of  use  and  for  the  duration  of  time  which  the 
protective  equipment  will  be  used. 
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1910.1030(d)(3)(H)  Use.  The  employer  shall  ensure  that  the  employee  uses 
appropriate  personal  protective  equipment  unless  the  employer  shows  that 
the  employee  temporarily  and  briefly  declined  to  use  personal  protective 
equipment  when,  under  rare  and  extraordinary  circumstances,  it  was 
the  employee's  professional  judgment  that  in  the  specific  instance  its  use 
would  have  prevented  the  delivery  of  health  care  or  public  safety  services 
or  would  have  posed  an  increased  hazard  to  the  safety  of  the  worker  or 
co-worker.  When  the  employee  makes  this  judgement,  the  circumstances 
shall  be  investigated  and  documented  in  order  to  determine  whether 
changes  can  be  instituted  to  prevent  such  occurences  in  the  future. 

1910.1030(d)(3)(iii)  Accessibility.  The  employer  shall  ensure  that  appro- 
priate personal  protective  equipment  in  the  appropriate  sizes  is  readily 
accessible  at  the  worksite  or  is  issued  to  employees.  Hypoallergenic 
gloves,  glove  liners,  powderless  gloves,  or  other  similar  alternatives  shall 
be  readily  accessible  to  those  employees  who  are  allergic  to  the  gloves 
normally  provided. 

1910.1030(d)(3)(tv)  Cleaning.  Laundering,  and  Disposal.  The  employer  shall 
clean,  launder,  and  dispose  of  persona]  protective  equipment  required  by 
paragraphs  (d)  and  (e)  of  this  standard,  at  no  cost  to  the  employee. 

1910.1030(d)(3)(v)  Repair  and  Replacement.  The  employer  shall  repair 
or  replace  personal  protective  equipment  as  needed  to  maintain  its  ef- 
fectiveness, at  no  cost  to  the  employee. 

1910.1030(d)(3)(vi)  If  a  garment(s)  is  penetrated  by  blood  or  other  poten- 
tially infectious  materials,  the  garment(s)  shall  be  removed  immediately 
or  as  soon  as  feasible. 

1910.1030(d)(3)(vii)  All  personal  protective  equipment  shall  be  removed 
prior  to  leaving  the  work  area. 

1910.1030(d)(3)(viii)  When  personal  protective  equipment  is  removed  it 
shall  be  placed  in  an  appropriately  designated  area  or  container  for  stor- 
age, washing,  decontamination  or  disposal. 

1 91 0.1030(d)(3)(ix)  Gloves.  Gloves  shall  be  worn  when  it  can  be  reasonably 
anticipated  that  the  employee  may  have  hand  contact  with  blood,  other 
potentially  infectious  materials,  mucous  membranes,  and  non-intact 
skin;  when  performing  vascular  access  procedures  except  as  specified 
in  paragraph  (d)(3)(ix)(D);  and  when  handling  or  touching  contaminated 
items  or  surfaces. 

1910.1030(d)(3)(ix)(A)  Disposable  (single  use)  gloves  such  as  surgical  or 
examination  gloves,  shall  be  replaced  as  soon  as  practical  when  contami- 
nated or  as  soon  as  feasible  if  they  are  torn,  punctured,  or  when  their 
ability  to  function  as  a  barrier  is  compromised. 

1910.1030(d)(3)(ix)(B)  Disposable  (single  use)  gloves  shall  not  be  washed 
or  decontaminated  for  re-use. 

1 91 0. 1 030(d)(3)(ix)(C)  Utility  gloves  may  be  decontaminated  for  re-use  if  the 
integrity  of  the  glove  is  not  compromised.  However,  they  must  be  discarded 
if  they  are  cracked,  peeling,  torn,  punctured,  or  exhibit  other  signs  of  dete- 
rioration or  when  their  ability  to  function  as  a  barrier  is  compromised. 

1910.1030(d)(3)(ix)(D)  If  an  employer  in  a  volunteer  blood  donation  center 
judges  that  routine  gloving  for  all  phlebotomies  is  not  necessary  then  the 
employer  shall: 

1910.1030(d)(3)(ix)(D)fi;  Periodically  reevaluate  this  policy: 

1 91 0.1 030(d)  (3)(ix)(D)(2  J  Make  gloves  available  to  all  employees  who  wish 
to  use  them  for  phlebotomy; 

1910.1030(d)(3)(ix)(D)(3)  Not  discourage  the  use  of  gloves  for  phle- 
botomy: and 

1910.1030(d)(3)(ix)(D)f4;  Require  that  gloves  be  used  for  phlebotomy  in 
the  following  circumstances: 

1910.1030(d)(3)(ix)(D)(4)(7j  When  the  employee  has  cuts,  scratches,  or 
other  breaks  in  his  or  her  skin; 

1910.1030(d)(3)(ix)(D)f4)(/f.)  When  the  employee  judges  that  hand  contami- 
nation with  blood  may  occur,  for  example,  when  performing  phlebotomy 
on  an  uncooperative  source  individual;  and 

1910.1030(d)(3)(ix)(D)C4J(i/7)  When  the  employee  is  receiving  training 
in  phlebotomy. 

1910.1030(d)(3)(x)  Masks.  Eye  Protection,  and  Face  Shields.  Masks  in 
combination  with  eye  protection  devices,  such  as  goggles  or  glasses  with 
solid  side  shields,  or  chin-length  face  shields,  shall  be  worn  whenever 
splashes,  spray,  spatter,  or  droplets  of  blood  or  other  potentially  infectious 


materials  may  be  generated  and  eye,  nose,  or  mouth  contamination  can 
be  reasonably  anticipated. 

1910.1030(d)(3)(xi)  Gowns.  Aprons,  and  Other  Protective  Body  Clothing. 
Appropriate  protective  clothing  such  as,  but  not  limited  to.  gowns,  aprons, 
lab  coats,  clinic  jackets,  or  similar  outer  garments  shall  be  worn  in  oc- 
cupational exposure  situations.  The  type  and  characteristics  will  depend 
upon  the  task  and  degree  of  exposure  anticipated. 

1910.1030(d)(3)(xii)  Surgical  caps  or  hoods  and/or  shoe  covers  or  boots 
shall  be  worn  in  instances  when  gross  contamination  can  reasonably  be 
anticipated  (e.g.,  autopsies,  orthopaedic  surgery). 

1910.1030(d)(4)  Housekeeping — (i)  General  Employers  shall  ensure  that 
the  worksite  is  maintained  in  a  clean  and  sanitary  condition.  The  employer 
shall  determine  and  implement  an  appropriate  written  schedule  for  clean- 
ing and  method  of  decontamination  based  upon  the  location  within  the 
facility,  type  of  surface  to  be  cleaned,  type  of  soil  present,  and  tasks  or 
procedures  being  performed  in  the  area. 

1910.1030(d)(4)(ii)  All  equipment  and  environmental  and  working  surfaces 
shall  be  cleaned  and  decontaminated  after  contact  with  blood  or  other 
potentially  infectious  materials. 

1910.1030(d)(4)(ii)(A)  Contaminated  work  surfaces  shall  be  decontami- 
nated with  an  appropriate  disinfectant  after  completion  of  procedures; 
immediately  or  as  soon  as  feasible  when  surfaces  are  overtly  contaminated 
or  after  any  spill  of  blood  or  other  potentially  infectious  materials;  and  at 
the  end  of  the  work  shift  if  the  surface  may  have  become  contaminated 
since  the  last  cleaning. 

1910.1 030(d)(4)(i  i)(B)  Protective  coverings,  such  as  plastic  wrap,  aluminum 
foil,  or  imperviously-backed  absorbent  paper  used  to  cover  equipment  and 
environmental  surfaces,  shall  be  removed  and  replaced  as  soon  as  feasible 
when  they  become  overtly  contaminated  or  at  the  end  of  the  workshift  if 
they  may  have  become  contaminated  during  the  shift. 

1910.1030(d)(4)(ii)(C)  All  bins,  pails,  cans,  and  similar  receptacles 
intended  for  reuse  which  have  a  reasonable  likelihood  for  becoming 
contaminated  with  blood  or  other  potentially  infectious  materials  shall 
be  inspected  and  decontaminated  on  a  regularly  scheduled  basis  and 
cleaned  and  decontaminated  immediately  or  as  soon  as  feasible  upon 
visible  contamination. 

1910.1030(d)(4)(ii)(D)  Broken  glassware  which  may  be  contaminated  shall 
not  be  picked  up  directly  with  the  hands.  It  shall  be  cleaned  up  using 
mechanical  means,  such  as  a  brush  and  dust  pan.  tongs,  or  forceps. 

1 91 0.1030(d)(4)(ii)(E)  Reusable  sharps  that  are  contaminated  with  blood 
or  other  potentially  infectious  materials  shall  not  be  stored  or  processed 
in  a  manner  that  requires  employees  to  reach  by  hand  into  the  containers 
where  these  sharps  have  been  placed. 

1910.1 030(d)(4)(iii)  Regulated  Waste— (A)  Contaminated  Sharps  Discarding 
and  Containment  (1)  Contaminated  sharps  shall  be  discarded  immediately 
or  as  soon  as  feasible  in  containers  that  are: 

1 91 0.1 030(d)(4)(iii)(A)(j;W  Closable; 

1910.1030(d)(4)(iii)(A)(1J(»7j  Puncture  resistant; 

1910.1030(d)(4)(iii)(A)(W/7j  Leakproof  on  sides  and  bottom;  and 

1910.1030(d)(4)(iii)(A)(i;(i'W  Labeled  or  color-coded  in  accordance  with 

paragraph  (g)(1)(f)  of  this  standard. 

191 0.1 030(d)(4)(iii)(A)(2J  During  use,  containers  for  contaminated  sharps 

shall  be: 

1910.1030(d)(4)(iii)(A)(2Jft)  Easily  accessible  to  personnel  and  located  as 

close  as  is  feasible  to  the  immediate  area  where  sharps  are  used  or  can 

be  reasonably  anticipated  to  be  found  (e.g.,  laundries); 

1910.1030(d)(4)(iii)(A)(2;(i'/,|  Maintained  upright  throughout  use;  and 

1910.1030(d)(4)(iii)(A)(2;(/i;;  Replaced  routinely  and  not  be  allowed  to 

overfill. 

1 91 0. 1 030(d)(4)(iii)(A)(3^  When  moving  containers  of  contaminated  sharps 

from  the  area  of  use.  the  containers  shall  be: 

1910.1030(d)(4)(iii)(A)(3;W  Closed  immediately  prior  to  removal  or  re- 
placement to  prevent  spillage  or  protrusion  of  contents  during  handling, 
storage,  transport,  or  shipping; 

1910.1030(d)(4)(iii)(A)(3,)CT  Placed  in  a  secondary  container  if  leakage  is 
possible.  The  second  container  shall  be: 
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1910.1030(d)(4)(lii)(A)(J^<«>»)  (  In 

i9io.io30(d)(4)(iii)(A)p;f//wo)«  ""■•" ■'!  to  i  ■.nii.iin  all  contents  and  pre 

venl  leakage  during  handlin  maport,  or  shipping:  and 

i9io.io30(d)(4)(iii)(A)PJrwc;i.ii«i,,ioi  a ceded  i Ing  to  paragraph 

(g)(l)(l]  ni  this  standard 

i9io.i030(d)(4)(iii)(A)H^K,-"--'||i'"»||-'||"'lssh''1i  ""'  be  opened,  emptied, 
or  cleaned  manually  or  In  airy  other  manner  which  would  expose  employe  i 
in  the  risk  ni  percutaneous  Injur) 

i9io.i030(d)(4)(iii)(B)  Othei  Ri imitated  Waste  <  cntatnmeni  (1)  Kcgulated 
waste  shall  !»■  placed  in  containers  which  are: 

1910.1030(d)(4)(lil)(B)|fW;  ClosaU. •: 

1 910.1 030(d)(4)(iil)(BKr^i/;cnnsinirii(i  to  contain  .ill  contents  and  prevent 
leakage  "i  Quids  during  handling,  storage,  transport  or  shipping; 

1»10.1030(d)(4)(iii)(B)|ftf///J  Labeled  or  color-coded  In  accordance  with 
paragraph  (u)(l)(l)  this  standard;  and 

1910.1030(d)(4)(iii)(B)f /IpVJ  Closed  prior  to  removal  to  prevent  spillage  m 
protrusion  of  contents  during  handling,  storage,  transport,  or  shipping. 

1910.1030(d)(4)(iii)(B)(2J  If  outside  contamination  of  the  regulated  waste 
container  occurs,  H  shall  be  placed  in  a  second  container.  The  second 
container  shall  be: 

1 91 0.1 030(d)(4)(iil)(B)WW  Closable: 

1910.1030(d)(4)(iii)(B)(2^f7/J  Constructed  to  contain  all  contents  and  prevent 

leakage  of  tlulds  during  handling,  storage,  transport  or  shipping: 

1910.1030(d)(4)(iii)(B)f2Jf/;7J  Labeled  or  color-coded  in  accordance  with 
paragraph  (g)(l)(i)  of  this  standard:  and 

1910.1030(d)(4)(iii)(B)f2Jf7V)  Closed  prior  to  removal  to  prevent  spillage  or 
protrusion  of  contents  during  handling,  storage,  transport,  or  shipping. 

1910.1030(d)(4)(iii)(C)  Disposal  of  all  regulated  waste  shall  be  in  accordance 
with  applicable  regulations  of  the  United  States.  States  and  Territories,  and 
political  subdivisions  of  States  and  Territories. 

1 910. 1030(d)(4)(iv)  Laundry.  (A)  Contaminated  laundry  shall  be  handled  as 
little  as  possible  with  a  minimum  of  agitation.  (1)  Contaminated  laundry 
shall  be  bagged  or  containerized  at  the  location  where  it  was  used  and  shall 
not  be  sorted  or  rinsed  in  the  location  of  use. 

1910.1030(d)(4)(iv)(A)(2;  Contaminated  laundry  shall  be  placed  and  trans- 
ported in  bags  or  containers  labeled  or  color-coded  in  accordance  with  para- 
graph (g)(l)(i)  of  this  standard.  When  a  facility  utilizes  Universal  Precautions 
in  the  handling  of  all  soiled  laundry,  alternative  labeling  or  color-coding  is 
sufficient  if  it  permits  all  employees  to  recognize  the  containers  as  requiring 
compliance  with  Universal  Precautions. 

1910.1030(d)(4)(iv)(A)f3J  Whenever  contaminated  laundry  is  wet  and  pres- 
ents a  reasonable  likelihood  of  soak-through  of  or  leakage  from  the  bag  or 
container,  the  laundry  shall  be  placed  and  transported  in  bags  or  containers 
which  prevent  soak-through  and/or  leakage  of  fluids  to  the  exterior. 

1910.1030(d)(4)(iv)(B)  The  employer  shall  ensure  that  employees  who  have 
contact  with  contaminated  laundry  wear  protective  gloves  and  other  ap- 
propriate personal  protective  equipment. 

1910.1030(d)(4)(iv)(C)  When  a  facility  ships  contaminated  laundry  off-site 
to  a  second  facility  which  does  not  utilize  Universal  Precautions  in  the  han- 
dling of  all  laundry,  the  facility  generating  the  contaminated  laundry  must 
place  such  laundry  in  bags  or  containers  which  are  labeled  or  color-coded 
in  accordance  with  paragraph  (g)(l)(t). 

1910.1030(e)  HIV  and  HBV  Research  Laboratories  and  Production 
Facilities.  (1)  This  paragraph  applies  to  research  laboratories  and  pro- 
duction facilities  engaged  in  the  culture,  production,  concentration,  experi- 
mentation, and  manipulation  of  HIV  and  HBV.  It  does  not  apply  to  clinical 
or  diagnostic  laboratories  engaged  solely  in  the  analysis  of  blood,  tissues, 
or  organs.  These  requirements  apply  in  addition  to  the  other  requirements 
of  the  standard. 

1910.1030(e)(2)  Research  laboratories  and  production  facilities  shall  meet 
the  following  criteria: 

1910.1030(e)(2)(i)  Standard  microbiological  practices.  All  regulated  waste 
shall  either  be  incinerated  or  decontaminated  by  a  method  such  as  auto- 
elaving  known  to  effectively  destroy  bloodborne  pathogens. 

1910.1030(e)(2)(H)  Special  practices.  (A)  Laboratory  doors  shall  be  kept 
closed  when  work  involving  HIV  or  HBV  is  in  progress. 


i9io.io30(o)(2)(ii)(B)i  ontamlnated  materials  thai  arc  to  be  da  uni.iMiiii.ii.il 
..I  ,i  siie  .iw.iv  iiiuii  the  wort  ana  shall  i«  placed  In  ■<  durable,  leekprooC 
labeled  n  ooka  coded  container  thai  ladoaed  before  b  d  from 

the  work  .ni.i 

1 91  o.i030(e)(2)(n)(C)  A<<ess  to  the  work  area  sh.ii]  be  limited  to  authorized 

persons.  Written  policies  and  pro<  edures  shall  Ik-  established  whereby  only 

I,, mans  who  bavi  been  advised  ol  the  potential  bfohazard,  who  meet  any 
spe<  nil  entry  requirements,  and  who  comply  with  .ill  entry  and  eidl  p 

dims  sh.ill  In-  allowed  to  enter  the  work  areas  and  .iiilm.il  mums 
1910.1030(e)(2)(ii)(D)  When  other  potentially  Infol  turns  ni.iHrl.  ils  or  Infected 

animals  are  present  in  the  work  area  or  containment  module,  a  hazard 

warning  sign  Incorporating  the  universal  blohazard  symbol  shall  be  posted 
mi  ill  access  doors.  The  hazard  warning  sign  shall  comply  with  paragraph 
Ig)Ul(ll)  of  this  standard. 

1910.1030(e)(2)(ii)(E)  All  activities  Involving  other  potentially  Infectious  ma- 
le-rials shall  be  conducted  In  biological  safety  cabinets  or  other  physical-con- 
tainment devices  within  the  containment  module.  No  work  with  these  Othei 
potentially  Infectious  materials  shall  be  conducted  on  the  open  bench. 

1910.1030(e)(2)(ii)(F)  Laboratory  coats,  gowns,  smocks,  uniforms,  or  other 
appropriate  protective  clothing  shall  be  used  In  the  work  area  and  animal 
rooms.  Protective  clothing  shall  not  be  worn  outside  of  the  work  area  and 
shall  be  decontaminated  before  being  laundered. 

1910.1 030(e)(2)(ii)(G)  Special  care  shall  be  taken  to  avoid  skin  contact  with 
other  potentially  infectious  materials.  Gloves  shall  be  worn  when  handling 
infected  animals  and  when  making  hand  contact  with  other  potentially 
infectious  materials  is  unavoidable. 

1910.1030(e)(2)(ii)(H)  Before  disposal  all  waste  from  work  areas  and  from 
animal  rooms  shall  either  be  incinerated  or  decontaminated  by  a  method 
such  as  autoclaving  known  to  effectively  destroy  bloodborne  pathogens. 

1 91 0. 1 030(e)(2)(ii)(l)  Vacuum  lines  shall  be  protected  with  liquid  disinfectant 
traps  and  high-efficiency  particulate  air  (HEPA)  filters  or  filters  of  equivalent 
or  superior  efficiency  and  which  are  checked  routinely  and  maintained  or 
replaced  as  necessary. 

1910.1030(e)(2)(ii)(J)  Hypodermic  needles  and  syringes  shall  be  used  only 
for  parenteral  injection  and  aspiration  of  fluids  from  laboratory  animals 
and  diaphragm  bottles.  Only  needle-locking  syringes  or  disposable  syringe- 
needle  units  (i.e..  the  needle  is  integral  to  the  syringe)  shall  be  used  for  the 
injection  or  aspiration  of  other  potentially  infectious  materials.  Extreme 
caution  shall  be  used  when  handling  needles  and  syringes.  A  needle  shall 
not  be  bent,  sheared,  replaced  in  the  sheath  or  guard,  or  removed  from  the 
syringe  following  use.  The  needle  and  syringe  shall  be  promptly  placed  in 
a  puncture-resistant  container  and  autoclaved  or  decontaminated  before 
reuse  or  disposal. 

1 910.1 030(e)(2)(ii)(K)  All  spills  shall  be  immediately  contained  and  cleaned 
up  by  appropriate  professional  staff  or  others  properly  trained  and  equipped 
to  work  with  potentially  concentrated  infectious  materials. 

1910.1030(e)(2)(ii)(L)  A  spill  or  accident  that  results  in  an  exposure  in- 
cident shall  be  immediately  reported  to  the  laboratory  director  or  other 
responsible  person. 

1910.1030(e)(2)(ii)(M)  A  biosafety  manual  shall  be  prepared  or  adopted 
and  periodically  reviewed  and  updated  at  least  annually  or  more  often  if 
necessary.  Personnel  shall  be  advised  of  potential  hazards,  shall  be  required 
to  read  instructions  on  practices  and  procedures,  and  shall  be  required  to 
follow  them. 

1910.1030(e)(2)(iii)  Containment  equipment.  (A)  Certified  biological  safety 
cabinets  (Class  I.  II.  or  III)  or  other  appropriate  combinations  of  personal 
protection  or  physical  containment  devices,  such  as  special  protective 
clothing,  respirators,  centrifuge  safety  cups,  sealed  centrifuge  rotors,  and 
containment  caging  for  animals,  shall  be  used  for  all  activities  with  other 
potentially  infectious  materials  that  pose  a  threat  of  exposure  to  droplets, 
splashes,  spills,  or  aerosols. 

1910.1030(e)(2)(iii)(B)  Biological  safety  cabinets  shall  be  certified  when 
installed,  whenever  they  are  moved  and  at  least  annually. 

1910.1030(e)(3)  HIV  and  HBV  research  laboratories  shall  meet  the  fol- 
lowing criteria: 

1 91 0.1 030(e)(3)(i)  Each  laboratory  shall  contain  a  facility  for  hand  washing 
and  an  eye  wash  facility  which  is  readily  available  within  the  work  area. 

1910.1030(e)(3)(ii)  An  autoclave  for  decontamination  of  regulated  waste 
shall  be  available. 
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1910.1030(e)(4)  HIV  and  HBV  production  facilities  shall  meet  the  fol- 
lowing criteria: 

1910.1 030(e)(4|(i)  The  work  areas  shall  be  separated  from  areas  that  are 
open  to  unrestricted  traffic  flow  within  the  building.  Passage  through  two 
sets  of  doors  shall  be  the  basic  requirement  for  entry  into  the  work  area 
from  access  corridors  or  other  contiguous  areas.  Physical  separation  of 
the  high-containment  work  area  from  access  corridors  or  other  areas  or 
activities  may  also  be  provided  by  a  double-doored  clothes-change  room 
(showers  may  be  included),  airlock,  or  other  access  facility  that  requires 
passing  through  two  sets  of  doors  before  entering  the  work  area. 

1910.1030(e)(4)(H)  The  surfaces  of  doors,  walls,  floors  and  ceilings  in  the 
work  area  shall  be  water  resistant  so  that  they  can  be  easily  cleaned. 
Penetrations  in  these  surfaces  shall  be  sealed  or  capable  of  being  sealed 
to  facilitate  decontamination. 

1910.1030(e)(4)(iii)  Each  work  area  shall  contain  a  sink  for  washing 
hands  and  a  readily  available  eye  wash  facility.  The  sink  shall  be  foot, 
elbow,  or  automatically  operated  and  shall  be  located  near  the  exit 
door  of  the  work  area. 

1 91 0. 1 030(e)(4)(iv)  Access  doors  to  the  work  area  or  containment  module 
shall  be  self-closing. 

1910.1030(e)(4)(v)  An  autoclave  for  decontamination  of  regulated  waste 
shall  be  available  within  or  as  near  as  possible  to  the  work  area. 

1910.1030(e)(4)(vi)  A  ducted  exhaust-air  ventilation  system  shall  be  pro- 
vided. This  system  shall  create  directional  airflow  that  draws  air  into  the 
work  area  through  the  entry  area.  The  exhaust  air  shall  not  be  recirculated 
to  any  other  area  of  the  building,  shall  be  discharged  to  the  outside,  and 
shall  be  dispersed  away  from  occupied  areas  and  air  intakes.  The  proper 
direction  of  the  airflow  shall  be  verified  (i.e..  into  the  work  area). 

1910.1030(e)(5)  Training  Requirements.  Additional  training  requirements 
for  employees  in  HIV  and  HBV  research  laboratories  and  HIV  and  HBV 
production  facilities  are  specified  in  paragraph  (g)(2)(ix). 

1910.1030(f)  Hepatitis  B  vaccination  and  post-exposure  evaluation 
and  follow-up — (1)  General  (i)  The  employer  shall  make  available  the 
hepatitis  B  vaccine  and  vaccination  series  to  all  employees  who  have  oc- 
cupational exposure,  and  post-exposure  evaluation  and  follow-up  to  all 
employees  who  have  had  an  exposure  incident. 

1910.1 030(f)(1  )(ii)  The  employer  shall  ensure  that  all  medical  eval- 
uations and  procedures  including  the  hepatitis  B  vaccine  and  vacci- 
nation series  and  post-exposure  evaluation  and  follow-up.  including 
prophylaxis,  are: 

1910.1030(f)(1)(ii)(A)  Made  available  at  no  cost  to  the  employee: 

191 0.1 030(f)(1  )(ii)(B)  Made  available  to  the  employee  at  a  reasonable 
time  and  place; 

1910.1030(f)(1)(ii)(C)  Performed  by  or  under  the  supervision  of  a  licensed 
physician  or  by  or  under  the  supervision  of  another  licensed  healthcare 
professional:  and 

1910.1030(f)(1)(ii)(D)  Provided  according  to  recommendations  of  the  U.S. 
Public  Health  Service  current  at  the  time  these  evaluations  and  procedures 
take  place,  except  as  specified  by  this  paragraph  (f). 

1910.1030(f)(1)(iii)  The  employer  shall  ensure  that  all  laboratory  tests  are 
conducted  by  an  accredited  laboratory  at  no  cost  to  the  employee. 

1910.1030(f)(2)  Hepatitis  B  Vaccination,  (i)  Hepatitis  B  vaccination  shall 
be  made  available  after  the  employee  has  received  the  training  required 
in  paragraph  (g)(2)(vil)(I)  and  within  10  working  days  of  initial  assignment 
to  all  employees  who  have  occupational  exposure  unless  the  employee 
has  previously  received  the  complete  hepatitis  B  vaccination  series,  an- 
tibody testing  has  revealed  that  the  employee  is  immune,  or  the  vaccine 
is  contraindicated  for  medical  reasons. 

1910.1030(f)(2)(ii)  The  employer  shall  not  make  participation  in  a  pre- 
screening  program  a  prerequisite  for  receiving  hepatitis  B  vaccination. 

1910.1030(f)(2)(iii)  If  the  employee  initially  declines  hepatitis  B  vacci- 
nation but  at  a  later  date  while  still  covered  under  the  standard  decides 
to  accept  the  vaccination,  the  employer  shall  make  available  hepatitis  B 
vaccination  at  that  time. 

1 91 0.1 030(f)(2)(iv)  The  employer  shall  assure  that  employees  who  decline 
to  accept  hepatitis  B  vaccination  offered  by  the  employer  sign  the  state- 
ment in  appendix  A. 


1910.1030(f)(2)(v)  If  a  routine  booster  dose(s)  of  hepatitis  B  vaccine  is  rec- 
ommended by  the  U.S.  Public  Health  Service  at  a  future  date,  such  booster 
dose(s)  shall  be  made  available  in  accordance  with  section  (f)(l)(ii). 

1910.1030(f)(3)  Post-exposure  Evaluation  and  Follow-up.  Following  a  report 
of  an  exposure  incident,  the  employer  shall  make  immediately  available 
to  the  exposed  employee  a  confidential  medical  evaluation  and  follow-up. 
including  at  least  the  following  elements: 

1910.1030(f)(3)(i)  Documentation  of  the  route(s)  of  exposure,  and  the 
circumstances  under  which  the  exposure  incident  occurred: 
1 910. 1 030(f)(3)(h)  Identification  and  documentation  of  the  source  indi- 
vidual, unless  the  employer  can  establish  that  identification  is  Infeasible 
or  prohibited  by  state  or  local  law: 

1 91 0.1 030(f)(3)(ii)(A)  The  source  individuals  blood  shall  be  tested  as  soon 
as  feasible  and  after  consent  is  obtained  in  order  to  determine  HBV  and 
HIV  Infectivity.  If  consent  is  not  obtained,  the  employer  shall  establish  that 
legally  required  consent  cannot  be  obtained.  When  the  source  Individual's 
consent  is  not  required  by  law,  the  source  individual's  blood,  if  available, 
shall  be  tested  and  the  results  documented. 

1910.1030(f)(3)(ii)(B)  When  the  source  individual  is  already  known  to  be 
Infected  with  HBV  or  HIV.  testing  for  the  source  individual's  known  HBV 
or  HIV  status  need  not  be  repeated. 

1910.1030(f)(3)(ii)(C)  Results  of  the  source  individual's  testing  shall  be 
made  available  to  the  exposed  employee,  and  the  employee  shall  be  in- 
formed of  applicable  laws  and  regulations  concerning  disclosure  of  the 
identity  and  infectious  status  of  the  source  individual. 

1910.1030(f)(3)(iii)  Collection  and  testing  of  blood  for  HBV  and  HIV  se- 
rological status: 

1910.1030(f)(3)(iii)(A)  The  exposed  employee's  blood  shall  be  collected  as 
soon  as  feasible  and  tested  after  consent  is  obtained. 

1910.1 030(f)(3)(iii)(B)  If  the  employee  consents  to  baseline  blood  collection, 
but  does  not  give  consent  at  that  time  for  HIV  serologic  testing,  the  sample 
shall  be  preserved  for  at  least  90  days.  If,  within  90  days  of  the  exposure 
incident,  the  employee  elects  to  have  the  baseline  sample  tested,  such 
testing  shall  be  done  as  soon  as  feasible. 

1910.1030(f)(3)(iv)  Post-exposure  prophylaxis,  when  medically  indicated, 
as  recommended  by  the  U.S.  Public  Health  Service: 

1910.1030(f)(3)(v)  Counseling;  and 

1910.1030(f)(3)(vi)  Evaluation  of  reported  illnesses. 

1 91 0.1 030(f)(4)  Information  Provided  to  the  Healthcare  Professional  (i)  The 
employer  shall  ensure  that  the  healthcare  professional  responsible  for  the 
employee's  Hepatitis  B  vaccination  is  provided  a  copy  of  this  regulation. 

1910.1030(f)(4)(ii)  The  employer  shall  ensure  that  the  healthcare  profes- 
sional evaluating  an  employee  after  an  exposure  incident  is  provided  the 
following  information: 

1910.1030(f)(4)(ii)(A)  A  copy  of  this  regulation; 

1910.1030(f)(4)(ii)(B)  A  description  of  the  exposed  employee's  duties  as 
they  relate  to  the  exposure  incident: 

1910.1030(f)(4)(ii)(C)  Documentation  of  the  route(s)  of  exposure  and 
circumstances  under  which  exposure  occurred: 

1910.1030(f)(4)(ii)(D)  Results  of  the  source  individual's  blood  testing,  if 
available;  and 

1910.1030(f)(4)(ii)(E)  All  medical  records  relevant  to  the  appropriate 
treatment  of  the  employee  including  vaccination  status  which  are  the 
employer's  responsibility  to  maintain. 

1910.1030(f)(5)  Healthcare  Professional's  Written  Opinion.  The  employer 
shall  obtain  and  provide  the  employee  with  a  copy  of  the  evaluating 
healthcare  professional's  written  opinion  within  15  days  of  the  completion 
of  the  evaluation. 

1910.1030(f)(5)(i)  The  healthcare  professional's  written  opinion  for 
Hepatitis  B  vaccination  shall  be  limited  to  whether  Hepatitis  B  vacci- 
nation is  Indicated  for  an  employee,  and  if  the  employee  has  received 
such  vaccination. 

1910.1030(f)(5)(ii)  The  healthcare  professional's  written  opinion  for 
postexposure  evaluation  and  follow-up  shall  be  limited  to  the  fol- 
lowing information: 
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1910. 1030(f)(5)(il)(A)  ili.il  thr  employer  lias  hern  Inlormrd  < ■!  Ihr  result! 

ol  the  evaluation;  and 

i9io.i030(f)(5)(ii)(B)  Thai  the  employee  haa  been  told  about  any  medli  >i 

i  omllllons  nsiillliiL;  Itoin  exposure  In  blood  or  other  potentially  Inlrr  Units 
matetlato 'Which  require  furl  I  ii  i  i-\.  i  lii.ii  Ion  01  treatment.  (Illl  All  other  Unci 
Ings  or  diagnoses  thai]  remain  I  onliilnitlal  and  shall  not  be  Included  In 

the  «i iiirn  report 

1010.1030(0(6)  Mftluiil  iri-urttkrrptiui.  Medical  records  required  bv  thia 
standard  shall  be  maintained  In  accordance  with  paragraph  (h)(1)  ol  tins 
sectlon. 

1910.1030(g)  Communication  of  hazards  to  employees— (1)  Labels  and 
signs — (i)  Lalx'ls.  (A)  Warning  labels  shall  be  affixed  to  containers  of  regulated 
waste,  refrigerators  and  freezers  containing  blood  or  other  potentially  Infec- 
tious material;  and  other  containers  used  to  store,  transport  or  ship  blood 
or  other  potentially  Infectious  materials,  except  as  provided  In  paragraph 
(g)(l)(l)(E).  (F)and(G). 

1910.1030(g)(1)(i)(B)  Labels  required  by  this  section  shall  Include  the  fol- 
lowing legend: 


1910.1030(g)(1)(i)(C)  These  labels  shall  be  fluorescent  orange  or  orange-red 
or  predominantly  so.  with  lettering  and  symbols  in  a  contrasting  color. 

1910.1030(g)(1)(i)(D)  Labels  shall  be  affixed  as  close  as  feasible  to  the  con- 
tainer by  string,  wire,  adhesive,  or  other  method  that  prevents  their  loss 
or  unintentional  removal. 

1910.1030(g)(1)(i)(E)  Red  bags  or  red  containers  may  be  substituted 
for  labels. 

1910.1030(g)(1)(i)(F)  Containers  of  blood,  blood  components,  or  blood 
products  that  are  labeled  as  to  their  contents  and  have  been  released  for 
transfusion  or  other  clinical  use  are  exempted  from  the  labeling  require- 
ments of  paragraph  (g). 

1 91 0.1 030(g)(1  )(i)(G)  Individual  containers  of  blood  or  other  potentially  infec- 
tious materials  that  are  placed  in  a  labeled  container  during  storage,  trans- 
port, shipment  or  disposal  are  exempted  from  the  labeling  requirement. 

191 0.1030(g)(1)(i)(H)  Labels  required  for  contaminated  equipment  shall  be 
in  accordance  with  this  paragraph  and  shall  also  state  which  portions  of 
the  equipment  remain  contaminated. 

1910.1030(g)(1)(i)(l)  Regulated  waste  that  has  been  decontaminated  need 
not  be  labeled  or  color-coded. 

1910.1030(g)(1)(H)  Signs.  (A)  The  employer  shall  post  signs  at  the  entrance 
to  work  areas  specified  in  paragraph  (e).  HIV  and  HBV  Research  Laboratory 
and  Production  Facilities,  which  shall  bear  the  following  legend: 


(§n 


BIOHAZARD 

(Name  ol  the  Infectious  Agent) 

(Special  requirements  lor  entering  the  area) 

(Name,  telephone  number  ol  the  laboratory  director 
or  other  responsible  person.) 


1910.1030(g)(1)(ii)(B)  These  signs  shall  be  fluorescent  orange-red  or  pre- 
dominantly so.  with  lettering  and  symbols  In  a  contrasting  color. 

1910.1030(g)(2)  Information  and  Training,  (i)  Employers  shall  ensure 
that  all  employees  with  occupational  exposure  participate  In  a  training 
program  which  must  be  provided  at  no  cost  to  the  employee  and  during 
working  hours. 

1 910.1 030(g)(2)(H)  Training  shall  be  provided  as  follows: 

1910.1030(g)(2)(ii)(A)  At  the  time  of  initial  assignment  to  tasks  where  oc- 
cupational exposure  may  take  place: 

1910.1030(g)(2)(ii)(B)  Within  90  days  after  the  effective  date  of  the  stan- 
dard: and 

1910.1030(g)(2)(ii)(C)  At  least  annually  thereafter. 

1910.1030(g)(2)(iii)  For  employees  who  have  received  training  on  blood- 
bome  pathogens  in  the  year  preceding  the  effective  date  of  the  standard, 
only  training  with  respect  to  the  provisions  of  the  standard  which  were  not 
included  need  be  provided. 

1910.1030(g)(2)(iv)  Annual  training  for  all  employees  shall  be  provided 
within  one  year  of  their  previous  training. 

1 910.1 030(g)(2)(v)  Employers  shall  provide  additional  training  when  changes 
such  as  modification  of  tasks  or  procedures  or  institution  of  new  tasks  or 
procedures  affect  the  employee's  occupational  exposure.  The  additional 
training  may  be  limited  to  addressing  the  new  exposures  created. 

1 91 0.1 030(g)(2)(vi)  Material  appropriate  in  content  and  vocabulary  to  edu- 
cational level,  literacy,  and  language  of  employees  shall  be  used. 

1910.1030(g)(2)(vii)  The  training  program  shall  contain  at  a  minimum  the 
following  elements: 

1910.1030(g)(2)(vii)(A)  An  accessible  copy  of  the  regulatory  text  of  this 
standard  and  an  explanation  of  its  contents: 

191 0.1 030(g)(2)(vii)(B)  A  general  explanation  of  the  epidemiology  and  symp- 
toms of  bloodborne  diseases; 

1910.1030(g)(2)(vii)(C)  An  explanation  of  the  modes  of  transmission  of 
bloodborne  pathogens: 

1910.1030(g)(2)(vii)(D)  An  explanation  of  the  employer's  exposure  control 
plan  and  the  means  by  which  the  employee  can  obtain  a  copy  of  the  writ- 
ten plan; 

1910.1030(g)(2)(vii)(E)  An  explanation  of  the  appropriate  methods  for  rec- 
ognizing tasks  and  other  activities  that  may  involve  exposure  to  blood  and 
other  potentially  infectious  materials: 

1910.1 030(g)(2)(vii)(F)  An  explanation  of  the  use  and  limitations  of  methods 
that  will  prevent  or  reduce  exposure  including  appropriate  engineering 
controls,  work  practices,  and  personal  protective  equipment; 

1 91 0. 1 030(g)(2)(vi i)(G)  Information  on  the  types,  proper  use.  location,  removal, 
handling,  decontamination  and  disposal  of  personal  protective  equipment; 

1910. 1 030(g)(2)(vii)(H)  An  explanation  of  the  basis  for  selection  of  personal 
protective  equipment; 

1910.1030(g)(2)(vii)(l)  Information  on  the  hepatitis  B  vaccine,  including 
information  on  its  efficacy,  safety,  method  of  administration,  the  benefits 
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of  being  vaccinated,  and  that  the  vaccine  and  vaccination  will  be  offered 
free  of  charge; 

1 910.1 030(g)(2)(vii)(J)  Information  on  the  appropriate  actions  to  take  and 
persons  to  contact  in  an  emergency  involving  blood  or  other  potentially 
infectious  materials: 

1910.1030(g)(2)(vii)(K)  An  explanation  of  the  procedure  to  follow  if  an 
exposure  incident  occurs,  including  the  method  of  reporting  the  incident 
and  the  medical  follow-up  that  will  be  made  available: 

1910.1030(g)(2)(vii)(L)  Information  on  the  post-exposure  evaluation  and 
followup  that  the  employer  is  required  to  provide  for  the  employee  fol- 
lowing an  exposure  incident; 

1910.1030(g)(2)(vii)(M)  An  explanation  of  the  signs  and  labels  and/or 
color  coding  required  by  paragraph  (g)(1):  and 

1910.1030(g)(2)(vit)(N)  An  opportunity  for  interactive  questions  and  an- 
swers with  the  person  conducting  the  training  session. 

1 91 0. 1 030(g)(2)(viii)  The  person  conducting  the  training  shall  be  knowledge- 
able in  the  subject  matter  covered  by  the  elements  contained  in  the  training 
program  as  it  relates  to  the  workplace  that  the  training  will  address. 

1910.1030(g)(2)(ix)  Additional  Initial  Training  for  Employees  in  HIV  and 
HBV  Laboratories  and  Production  Facilities.  Employees  in  HIV  or  HBV 
research  laboratories  and  HTV  or  HBV  production  facilities  shall  receive  the 
following  initial  training  in  addition  to  the  above  training  requirements. 

1910.1030(g)(2)(ix)(A)The  employer  shall  assure  that  employees  demon- 
strate proficiency  in  standard  microbiological  practices  and  techniques 
and  in  the  practices  and  operations  specific  to  the  facility  before  being 
allowed  to  work  with  HIV  or  HBV. 

1910.1030(g)(2)(ix)(B)  The  employer  shall  assure  that  employees  have 
prior  experience  in  the  handling  of  human  pathogens  or  tissue  cultures 
before  working  with  HIV  or  HBV. 

1910.1030(g)(2)(ix)(C)  The  employer  shall  provide  a  training  program  to 
employees  who  have  no  prior  experience  in  handling  human  pathogens. 
Initial  work  activities  shall  not  include  the  handling  of  infectious  agents.  A 
progression  of  work  activities  shall  be  assigned  as  techniques  are  learned 
and  proficiency  is  developed.  The  employer  shall  assure  that  employees 
participate  in  work  activities  involving  infectious  agents  only  after  profi- 
ciency has  been  demonstrated. 

1910.1030(h)  Recordkeeping — (1)  Medical  Records,  (i)  The  employer 
shall  establish  and  maintain  an  accurate  record  for  each  employee  with 
occupational  exposure,  in  accordance  with  29  CFR  1910.20. 

1910. 1030(h)(1)(ii)  This  record  shall  include: 

1910.1030(h)(1)(ii)(A)  The  name  and  social  security  number  of  the 
employee; 

1910.1030(h)(1)(ii)(B)  A  copy  of  the  employee's  hepatitis  B  vaccination 
status  including  the  dates  of  all  the  hepatitis  B  vaccinations  and  any 
medical  records  relative  to  the  employee's  ability  to  receive  vaccination 
as  required  by  paragraph  (f)(2); 

1 910.1 030(h)(1)(ii)(C)  A  copy  of  all  results  of  examinations,  medical  testing, 
and  follow-up  procedures  as  required  by  paragraph  (f)(3): 

1910.1030(h)(1)(ii)(D)  The  employer's  copy  of  the  healthcare  professional's 
written  opinion  as  required  by  paragraph  (f)(5);  and 

1 91 0.1 030(h)(1  )(ii)(E)  A  copy  of  the  information  provided  to  the  healthcare 
professional  as  required  by  paragraphs  (f)(4)(ii)(B)(C)  and  (D). 

1910.1030(h)(1)(iii)  Confidentiality.  The  employer  shall  ensure  that  em- 
ployee medical  records  required  by  paragraph  (h)(1)  are: 

1910.1030(h)(1)(iii)(A)  Kept  confidential:  and 

1910.1030(h)(1)(iii)(B)  Not  disclosed  or  reported  without  the  employee's 
express  written  consent  to  any  person  within  or  outside  the  workplace 
except  as  required  by  this  section  or  as  may  be  required  by  law. 

1910.1030(h)(1)(iv)  The  employer  shall  maintain  the  records  required  by 
paragraph  (h)  for  at  least  the  duration  of  employment  plus  30  years  in 
accordance  with  29  CFR  1910.20. 

1910.1030(h)(2)  Training  Records,  (i)  Training  records  shall  include  the 
following  information: 

1910.1030(h)(2)(i)(A)  The  dates  of  the  training  sessions; 

191 0.1030(h)(2)(i)(B)  The  contents  or  a  summary  of  the  training  sessions: 


1910.1030(h)(2)(i)(C)The  names  and  qualifications  of  persons  conducting 
the  training;  and 

1910.1030(h)(2)(i)(D)  The  names  and  job  titles  of  all  persons  attending 
the  training  sessions. 

1 91 0. 1 030(h)(2)(ii)  Training  records  shall  be  maintained  for  3  years  from 
the  date  on  which  the  training  occurred. 

1 91 0. 1 030(h)(3)  Availability,  (i)  The  employer  shall  ensure  that  all  records  re- 
quired to  be  maintained  by  this  section  shall  be  made  available  upon  request 
to  the  Assistant  Secretary  and  the  Director  for  examination  and  copying. 

1910.1030(h)(3)(H)  Employee  training  records  required  by  this  paragraph 
shall  be  provided  upon  request  for  examination  and  copying  to  employees,  to 
employee  representatives,  to  the  Director,  and  to  the  Assistant  Secretary. 
1910.1030<h)(3)(iii)  Employee  medical  records  required  by  this  paragraph 
shall  be  provided  upon  request  for  examination  and  copying  to  the  subject 
employee,  to  anyone  having  written  consent  of  the  subject  employee,  to  the  Di- 
rector, and  to  the  Assistant  Secretary  in  accordance  with  29  CFR  1910.20. 

1910.1030(h)(4)  Transfer  of  Records,  (i)  The  employer  shall  comply 
with  the  requirements  involving  transfer  of  records  set  forth  in  29 
CFR  1910.20(h). 

1910.1030(h)(4)(H)  If  the  employer  ceases  to  do  business  and  there  is  no 
successor  employer  to  receive  and  retain  the  records  for  the  prescribed 
period,  the  employer  shall  notify  the  Director,  at  least  three  months  prior 
to  their  disposal  and  transmit  them  to  the  Director,  if  required  by  the 
Director  to  do  so.  within  that  three  month  period. 

1910.1030(h)(5)  Sharps  injury  log.  (i)  The  employer  shall  establish  and 
maintain  a  sharps  injury  log  for  the  recording  of  percutaneous  injuries 
from  contaminated  sharps.  The  information  in  the  sharps  injury  log 
shall  be  recorded  and  maintained  in  such  manner  as  to  protect  the 
confidentiality  of  the  injured  employee.  The  sharps  injury  log  shall 
contain,  at  a  minimum: 

1910.1030(h)(5)(i)(A)  The  type  and  brand  of  device  involved  in  the  incident. 

1910.1030(h)(5)(i)(B)  The  department  or  work  area  where  the  exposure 
incident  occurred,  and 

1910.1030(h)(5)(i)(C)  An  explanation  of  how  the  incident  occurred. 

1910.1030(h)(5)(H)  The  requirement  to  establish  and  maintain  a  sharps 
injury  log  shall  apply  to  any  employer  who  is  required  to  maintain  a  log 
of  occupational  injuries  and  illnesses  under  29  CFR  1904. 

1910.1030(h)(5)(iii)  The  sharps  injury  log  shall  be  maintained  for  the 
period  required  by  29  CFR  1904.6. 

1910.1030(i)  Dates— <1)  Effective  Date.  The  standard  shall  become  ef- 
fective on  March  6.  1992. 

1910.1030(i)(2)  The  Exposure  Control  Plan  required  by  paragraph  (c)  of 
this  section  shall  be  completed  on  or  before  May  5.  1992. 
1910.1 030(i)(3)  Paragraph  (g)(2)  Information  and  Training  and  (h)  Record- 
keeping shall  take  effect  on  or  before  June  4.  1992. 
1910.1030(i)(4)  Paragraphs  (d)(2)  Engineering  and  Work  Practice  Con- 
trols. (d)(3)  Personal  Protective  Equipment,  (d)(4)  Housekeeping,  (e)  HIV 
and  HBV  Research  Laboratories  and  Production  Facilities,  (f)  Hepatitis 
B  Vaccination  and  PostExposure  Evaluation  and  Follow-up.  and  (g)  (1) 
Labels  and  Signs,  shall  take  effect  July  6,  1992. 

[56  FR  64004.  Dec.  6.  1991.  as  amended  at  57  FR  12717.  April  13.  1992; 
57  FR  29206.  July  1.  1992;  61  FR  5507.  Feb.  13.  1996;  66  FR  5317, 
Jan.  18.  2001] 

APPENDIX  A  TO  SECTION  1910.1030— 

HEPATITIS  B  VACCINE  DECLINATION  (MANDATORY) 

I  understand  that  due  to  my  occupational  exposure  to  blood  or  other  po- 
tentially infectious  materials  I  may  be  at  risk  of  acquiring  hepatitis  B  virus 
(HBV)  infection.  I  have  been  given  the  opportunity  to  be  vaccinated  with 
hepatitis  B  vaccine,  at  no  charge  to  myself.  However.  I  decline  hepatitis 
B  vaccination  at  this  time.  I  understand  that  by  declining  this  vaccine.  I 
continue  to  be  at  risk  of  acquiring  hepatitis  B,  a  serious  disease.  If  in  the 
future  I  continue  to  have  occupational  exposure  to  blood  or  other  poten- 
tially infectious  materials  and  I  want  to  be  vaccinated  with  hepatitis  B 
vaccine.  I  can  receive  the  vaccination  series  at  no  charge  to  me. 

|56  FR  64175.  Dec.  6.  1991.  as  amended  at  57  FR  12717,  Apr.  13.  1992; 
57  FR  29206.  July  1,  1992;  61  FR  5508.  Feb.  13,  1996] 
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OSHA  Training  Institute  Education  Centers 


REGION  I 

Keene  State  College 
OSHA  Education  Center 
1 75  Ammon  Drive 
Manchester,  NH  03103-3308 
Phone:  (800)  449-6742 
Fax:  (603)  358-2569 

REGION  II 

Rochester  Institute  of  Technology 
31  Lomb  Memorial  Dr. 
Rochester,  NY  1 4623-5603 
Phone:  (866)  385-7470  x-2919 
Fax:  (585)  475-6292 

Atlantic  OSHA  Training  Center 
Univ.  of  Medicine  &  Dentistry  NJ 
683  Has  Lane  West 
Piscataway,  NJ  68854 
Phone:  (732)  235-9450 
Fax:  (732)  235-9460 

Atlantic  OSHA  Training  Center 
University  at  Buffalo 
3435  Main  Street  Room  134 
Buffalo,  NY  14214-3000 


REGION  IV 

Eastern  Kentucky  University 
521  Lancaster  Ave.  Room  202 
Richmond,  KY  40475-3100 
Phone:(888)401-1956 
Fax:  (859)  622-6205 

Georgia  Institute  of  Technology 
151  Sixth  Street 
Atlanta.  GA  30332-0837 
Phone:  (800)  653-3629 
Fax:  (404)  894-8275 

University  of  South  Florida 

13201  Bruce  B.  Downs  Blvd. 

MDC56 

Tampa,  FL  33612-3805 

Phone:  (866)  697-0975 

Fax:(813)974-9972 

REGION  V 

Great  Lakes  Regional  OTI  Education  Center 
University  of  Cincinnati 
P.O.  Box  670567 
Cincinnati,  OH  45267-0567 


Mid-America  OSHA  Trng.  Inst. 

Sinclair  Community  College 

444  W.  3rd  St. 

Dayton,  OH  45402-1460 

Phone:  (937)512-3242 

Fax:(937)512-2279 

Mid-America  OSHA  Trng.  Inst. 
Ohio  Valley  Const.  Ed.  Foundation 
33  Greenwood  Lane 
Springboro,  OH  45066-3034 
Phone:  (866)  444-4412 
Fax:  (937)  704-9394 

Minnesota  Safety  Council 
Continuing  Education 
474  Concordia  Avenue 
St.  Paul.  Minnesota  55103 
Phone:(800)444-91 50 
Fax:(651)291-7584 


REGION  VI 

Southwest  Education  Center 
Texas  Engineering  Ext.  Service 


Phone:(716)829-2125 

Phone:  (800)  207-9399 

15515  IH-20  at  Lumley 

Fax:(716)829-2806 

Fax:(513)558-1756 

Mesquite,  TX  75181-3710 
Phone:(800)723-3811 

Atlantic  OSHA  Training  Center 

Great  Lakes  Region 

Fax:  (972)  222-2978 

Universidad  Metropolitana 

OSHA  Training  Consortium 

PO  Box  21150 

MWC  for  Occup.  Safety  &  Health 

REGION  VII 

San  Juan,  PR  00928-1 150 

2221  Univ.  Ave.  SE  Ste.  350 

Metropolitan  Community  Colleges/ 

Phone:  (787)  766-1 71 7  x-6553 

Minneapolis,  MN  55414-3078 

Business  &  Technology  College 

Fax:(787)751-5540 

Phone:  (800)  493-2060 

1 775  Universal  Avenue 

Fax:(612)626-4525 

Kansas  City,  MO  64120-1313 

REGION  III 

Phone:(800)841-7158 

George  Meany  Center  for  Labor  Studies.  Inc. 

Great  Lakes  Region 

Fax:(816)482-5408 

10000  New  Hampshire  Avenue 

OTI  Training  Center 

Silver  Spring,  MD  20903-1 706 

UAW  Health  and  Safety  Dept. 

Midwest  OSHA  Education  Centers 

Phone:  (800)  367-6724 

8000  East  Jefferson  Ave 

Saint  Louis  University 

Fax:(301)431-5411 

Detroit,  Ml  48214-3963 

3545  Lafayette  Ste.  300 

Phone:  (800)  605-2046 

St.  Louis,  MO  63104-8150 

Bldg.  Const.  Trades  Dept.  AFL-CIO/ 

Fax:(313)824-4473 

Phone:  (888)  382-3756 

Center  to  Protect  Workers'  Rights 

Fax:(314)977-8150 

815  16th  St.  NWSte600 

Great  Lakes  Regional  OTI  Education  Center 

Washington,  DC.  20006-4101 

Eastern  Michigan  University 

Midwest  OSHA  Education  Center 

Phone:  (202)  756-4636 

2000  Huron  River  Drive,  Ste.  101 

Kirkwood  Community  College 

Fax:  (202)  756-4675 

Ypsilanti,  Ml  48197-1699 

6301  Kirkwood  Blvd.  SW 

Phone:  (800)  932-8689 

Cedar  Rapids,  IA  52404-5260 

West  Virginia  University 

Fax:(734)481-0509 

Phone:  (800)  464-6874 

Safety  and  Health  Extension 

Fax:(319)398-1250 

1 30  Tower  Lane 

National  Safety  Education  Center 

Morgantown,  WV  26506-6615 

Northern  Illinois  University 

Midwest  OSHA  Education  Center 

Phone:  (800)  626-4748 

590  Garden  Rd.  RM  318 

National  Safety  Council 

Fax:  (304)  293-5905 

DeKalb,  IL  601 15-2854 

11 620  M  Circle 

Phone:(800)656-5317 

Omaha,  NE  68137-2231 

Keystone  Occupational  Safety  and  Health  Center 

Fax:(815)753-4203 

Phone:  (800)  592-9004 

(KOSH) 

Fax:  (402)  896-6331 

Science  Center 

National  Safety  Education  Center 

3701  Market  St.  3rd  Floor 

Construction  Safety  Council 

REGION  VIII 

Philadelphia,  PA  19104 

4100  Madison  Street 

Phone:(800)318-4846 

Hillside,  IL  60162-1768 

Rocky  Mountain  Education  Center 

Fax:(215)387-6321 

Phone:  (800)  552-7744 

Red  Rocks  Community  College 

Fax:  (708)  544-2371 

1 3300  West  Sixth  Avenue 
Lakewood,  CO  80228-1255 

Keystone  Occupational  Safety  and  Health  Center 

National  Safety  Education  Center 

Phone:  (800)  933-8394 

(KOSH) 

National  Safety  Council 

Fax:  (303)  980-8339 

Indiana  University  of  Pennsylvania 

1121  Spring  Lake  Drive 

1010  Oakland  Ave 

Itasca,  IL  60143-3201 

Indiana,  PA  15705-1087 

Phone:(800)621-7615 

Phone:(724)357-3019 

Fax:(630)285-1613 

Fax:  (724)  357-3992 
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Mountain  West 

OSHA  Training 

Consortium  of  Salt  Lake  C.CV 

University  of  Utah 

75  South  2000  East 

Salt  Lake  City.  UT  841 12-5120 

Phone:(801)581-4055 

Fax:(801)585-5275 


REGION  IX 

OSHA  Training  Center  University  ot  California, 

San  Diego 

15373  Innovation  Drive,  Ste.  105 

San  Diego,  CA  92128-3424 

Phone:  (800)  358-9206 

Fax:  (858)  485-7390 

WESTEC 

Westside  Energy  Services 

210  East  Center  Street 

Taft,  CA  93268-3605 

Phone:  (866)  493-7832 

Fax:(661)763-5162 


REGION  X 

Region  X  OSHA  Training  Center 
University  o(  Washington 
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DIRECTIVE  NUMBER:  CPL  2-0. 124 
EFFECTIVE  DATE:  December  10,  1999 
SUBJECT:  Multi-Employer  Citation  Policy 

ABSTRACT 

Purpose:  To  Clarify  the  Agency's  multi-employer  citation 

policy 

Scope:  OSHA-wide 

References:  OSHA  Instruction  CPL  2. 103  (the  FIRM) 

Suspensions:  Chapter  III,  Paragraph  C.  6.  of  the  FIRM  is  sus- 

pended and  replaced  by  this  directive 

State  Impact:  This  Instruction  describes  a  Federal  Program 

Change.  Notification  of  State  intent  is  required, 
but  adoption  is  not. 

Action  Offices:  National.  Regional,  and  Area  Offices 

Originating  Office:       Directorate  of  Compliance  Programs 

Contact:  Carl  Sail  (202)  693-2345 

Directorate  of  Construction 
N3468  FPB 

200  Constitution  Ave..  NW 
Washington,  DC  20210 

By  and  Under  the  Authority  of  R.  Davis  Layne  Deputy  Assistant  Sec- 
retary. OSHA 
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A.  Multi-employer  Worksites 

B.  The  Creating  Employer 

C.  The  Exposing  Employer 

D.  The  Correcting  Employer 

E.  The  Controlling  Employer 

F.  Multiple  Roles 

I.  Purpose.  This  Directive  clarifies  the  Agency's  multi-employer  cita- 
tion policy  and  suspends  Chapter  III.  C.  6.  of  OSHA's  Field  Inspec- 
tion Reference  Manual  (FIRM). 

n.      Scope.  OSHA-Wide 

m.  Suspension.  Chapter  III.  Paragraph  C.  6.  of  the  FIRM  (CPL  2. 103) 
is  suspended  and  replaced  by  this  Directive. 

IV.     References.  OSHA  Instructions: 

•  CPL  02-00.103;  OSHA  Field  Inspection  Reference  Manual 
(FIRM).  September  26,  1994. 

•  ADM  08-0. 1C,  OSHA  Electronic  Directive  System,  December 
19,1997. 


V.  Action  Information 

A.  Responsible  Office.  Directorate  of  Construction. 

B.  Action  Offices.  National.  Regional  and  Area  Offices 

C.  Information  Offices.  State  Plan  Offices.  Consultation  Project 
Offices 

VI.  Federal  Program  Change.  This  Directive  describes  a  Federal  Program 
Change  for  which  State  adoption  is  not  required.  However,  the  States 
shall  respond  via  the  two-way  memorandum  to  the  Regional  Office 
as  soon  as  the  State's  intent  regarding  the  multi-employer  citation 
policy  is  known,  but  no  later  than  60  calendar  days  after  the  date  of 
transmittal  from  the  Directorate  of  Federal-State  Operations. 

VII.  Force  and  Effect  of  Revised  Policy.  The  revised  policy  provided  in 
this  Directive  is  in  full  force  and  effect  from  the  date  of  its  issuance. 
It  is  an  official  Agency  policy  to  be  implemented  OSHA-wide. 

Vm.  Changes  in  Web  Version  of  FIRM.  A  note  will  be  included  at  ap- 
propriate places  in  the  FIRM  as  it  appears  on  the  Web  indicating 
the  suspension  of  Chapter  III  paragraph  6.  C.  and  its  replacement 
by  this  Directive,  and  a  hypertext  link  will  be  provided  connecting 
viewers  with  this  Directive. 

XI.  Background.  OSHA's  Field  Inspection  Reference  Manual  (FIRM)  of 
September  26.  1994  (CPL  2.103),  states  at  Chapter  III,  paragraph 
6.  C  the  Agency's  citation  policy  for  multi-employer  worksites.  The 
Agency  has  determined  that  this  policy  needs  clarification.  This 
directive  describes  the  revised  policy. 

A.  Continuation  of  Basic  Policy.  This  revision  continues  OSHA's 
existing  policy  for  issuing  citations  on  multi-employer  worksites. 
However,  it  gives  clearer  and  more  detailed  guidance  than  did 
the  earlier  description  of  the  policy  in  the  FIRM,  including  new 
examples  explaining  when  citations  should  and  should  not  be 
issued  to  exposing,  creating,  correcting,  and  controlling  employ- 
ers. These  examples,  which  address  common  situations  and 
provide  general  policy  guidance,  are  not  intended  to  be  exclusive. 
In  all  cases,  the  decision  on  whether  to  issue  citations  should 
be  based  on  all  of  the  relevant  facts  revealed  by  the  inspection 
or  investigation. 

B.  No  Changes  in  Employer  Duties.  This  revision  neither  imposes 
new  duties  on  employers  nor  detracts  from  their  existing  duties 
under  the  OSH  Act.  Those  duties  continue  to  arise  from  the 
employers'  statutory  duty  to  comply  with  OSHA  standards  and 
their  duty  to  exercise  reasonable  diligence  to  determine  whether 
violations  of  those  standards  exist. 

X.  Multi-employer  Worksite  Policy.  The  following  is  the  multi-em- 
ployer citation  policy: 

A.  Multi-employer  Worksites.  On  multi-employer  worksites  (in  all 
industry  sectors),  more  than  one  employer  may  be  citable  for  a 
hazardous  condition  that  violates  an  OSHA  standard.  A  two-step 
process  must  be  followed  in  determining  whether  more  than  one 
employer  is  to  be  cited. 

1.  Step  One.  The  first  step  is  to  determine  whether  the  em- 
ployer is  a  creating,  exposing,  correcting,  or  controlling  em- 
ployer. The  definitions  in  paragraphs  (B)  -  (E)  below  explain 
and  give  examples  of  each.  Remember  that  an  employer  may 
have  multiple  roles  (see  paragraph  H).  Once  you  determine 
the  role  of  the  employer,  go  to  Step  Two  to  determine  if  a 
citation  is  appropriate  (NOTE:  only  exposing  employers  can 
be  cited  for  General  Duty  Clause  violations). 

2.  Step  Two.  If  the  employer  falls  into  one  of  these  categories, 
it  has  obligations  with  respect  to  OSHA  requirements.  Step 
Two  is  to  determine  if  the  employer's  actions  were  sufficient 
to  meet  those  obligations.  The  extent  of  the  actions  required 
of  employers  varies  based  on  which  category  applies.  Note 
that  the  extent  of  the  measures  that  a  controlling  employer 
must  take  to  satisfy  its  duty  to  exercise  reasonable  care  to 
prevent  and  detect  violations  is  less  than  what  is  required  of 
an  employer  with  respect  to  protecting  its  own  employees. 


642 


B.  The  Creating  Employer 

1.  Step  1:  Definition     llir  employci   lh.il  caused  .i  hav-anlntis 
OOnd Ii.il  violates  .in  OSHA  standard 

2.  Step  2:  Actions  Taken:  Employer*  must  nol  cir.it. •  vlolattvl 
conditions   An  employci  thai  docs  mi  In  cltahlc  even  I!  the  on|y 

employee*  "nwttd  are  those  <>i  othei  employers  at  the  site. 

a.  Example  I:  Employer  llosl  operates  .i  factory.  II  rontrai  Is 
with  ( 'ompany  S  tO  Service  machinery,  llosl  I, ills  to  COVCl 
drums  nl  a  chemical  despite  S's  repeated  request!  thai  II 
do  so.  This  results  In  airborne  levels  ol  the  clicinli.il  ih.it 
exceed  the  Permissible  Exposure  l.linll. 

Analysis:  Step  1: 1  lost  Is  a  creating  employer  because  It  caused 
employees  of  S  to  be  exposed  to  the  air  contaminant  above  1 1  ic 
PEL.  Step  2:  Host  failed  to  Implement  measures  to  prevent 
the  accumulation  of  the  air  contaminant.  It  could  have  met 
Its  OSHA  obligation  by  Implementing  the  simple  engineering 
control  ol  covering  the  drums.  Having  failed  to  Implement  a 
feasible  engineering  control  to  meet  the  PEL.  Host  Is  citable 
for  the  hazard. 

b.  Example  2:  Employer  M  hoists  materials  onto  Floor  8.  dam- 
aging perimeter  guardrails.  Neither  Its  own  employees  nor 
employees  of  other  employers  are  exposed  to  the  hazard.  It 
takes  effective  steps  to  keep  all  employees.  Including  those 
of  other  employers,  away  from  the  unprotected  edge  and 
Informs  the  controlling  employer  of  the  problem.  Employer 
M  lacks  authority  to  fix  the  guardrails  Itself. 

Analysis:  Step  1:  Employer  M  is  a  creating  employer  because 
It  caused  a  hazardous  condition  by  damaging  the  guardrails. 
Step  2:  While  it  lacked  the  authority  to  fix  the  guardrails, 
it  took  Immediate  and  effective  steps  to  keep  all  employees 
away  from  the  hazard  and  notified  the  controlling  employer 
of  the  hazard.  Employer  M  is  not  citable  since  it  took  effective 
measures  to  prevent  employee  exposure  to  the  fall  hazard. 

C.  The  Exposing  Employer 

1 .  Step  1 :  Definition:  An  employer  whose  own  employees  are  exposed 
to  the  hazard.  See  Chapter  III,  section  (C)(1)(b)  for  a  discussion  of 
what  constitutes  exposure. 

2.  Step  2:  Actions  taken:  If  the  exposing  employer  created  the  vio- 
lation, it  is  citable  for  the  violation  as  a  creating  employer.  If  the 
violation  was  created  by  another  employer,  the  exposing  employer 
is  citable  if  it  (1)  knew  of  the  hazardous  condition  or  failed  to  ex- 
ercise reasonable  diligence  to  discover  the  condition,  and  (2)  failed 
to  take  steps  consistent  with  its  authority  to  protect  is  employees. 
If  the  exposing  employer  has  authority  to  correct  the  hazard,  it 
must  do  so.  If  the  exposing  employer  lacks  the  authority  to  correct 
the  hazard,  it  is  citable  if  it  fails  to  do  each  of  the  following:  (1)  ask 
the  creating  and/or  controlling  employer  to  correct  the  hazard: 
(2)  inform  its  employees  of  the  hazard:  and  (3)  take  reasonable 
alternative  protective  measures.  In  extreme  circumstances  (e.g.. 
imminent  danger  situations),  the  exposing  employer  is  citable  for 
failing  to  remove  its  employees  from  the  job  to  avoid  the  hazard. 

3.  Example  3:  Employer  Sub  S  is  responsible  for  inspecting  and  cleaning  a 
work  area  in  Plant  P  around  a  large,  permanent  hole  at  the  end  of  each 
day.  An  OSHA  standard  requires  guardrails.  There  are  no  guardrails 
around  the  hole  and  Sub  S  employees  do  not  use  personal  fall  protection, 
although  it  would  be  feasible  to  do  so.  Sub  S  has  no  authority  to  install 
guardrails.  However,  it  did  ask  Employer  P.  which  operates  the  plant,  to 
install  them.  P  refused  to  install  guardrails. 

Analysis:  Step  1:  Sub  S  is  an  exposing  employer  be- 
cause its  employees  are  exposed  to  the  fall  hazard.  Step 
2:  While  Sub  S  has  no  authority  to  install  guardrails,  it  is 
required  to  comply  with  OSHA  requirements  to  the  extent 
feasible.  It  must  take  steps  to  protect  its  employees  and 
ask  the  employer  that  controls  the  hazard  -  Employer  P 
-  to  correct  it.  Although  Sub  S  asked  for  guardrails,  since 
the  hazard  was  not  corrected.  Sub  S  was  responsible  for 
taking  reasonable  alternative  protective  steps,  such  as 
providing  persona]  fall  protection.  Because  that  was  not 
done.  Sub  S  is  citable  for  the  violation. 


b.    Example  4:  tJnprotci  led  reb.u  on  either  side  ol  .m  ai 
icss  i. imp  presents  an  Impairment  h.i/.ud    Sul.  I.    ..n 
electrical  subcontractor,  dors  not  have  the  authority  to 

oovei  the  rebsr,  i  kwevei,  several  times  Sub  E  asked  the 
general  contractor.  Employer  GC.  to  cover  the  rebsr  In 
the  meantime.  Sub  E  Instructed  Its  employees  to  use  a 

dillerent  ai  i  ess  route  that  avoided  most  of  the  uncovered 
rebar  and  required  them  to  keep  as  tar  from  the  rebar 
as  possible. 

Analysis:  Step  1:  Since  Sub  E  employees  were  still 
exposed  to  some  unprotected  rebar.  Sub  E  Is  an  expos- 
ing employer.  Step  2:  Sub  E  made  a  good  faith  effort 
to  get  the  general  contractor  to  correct  the  hazard  and 
took  feasible  measures  within  Its  control  to  protect  Its 
employees.  Sub  E  Is  not  citable  for  the  rebar  hazard. 

D.  The  Correcting  Employer 

1.  Step  1:  Definition:  An  employer  who  is  engaged  In  a  com- 
mon undertaking,  on  the  same  worksite,  as  the  exposing 
employer  and  Is  responsible  for  correcting  a  hazard.  This 
usually  occurs  where  an  employer  Is  given  the  responsibility 
of  Installing  and/or  maintaining  particular  safety/health 
equipment  or  devices. 

2.  Step  2:  Actions  taken:  The  correcting  employer  must  exer- 
cise reasonable  care  in  preventing  and  discovering  violations 
and  meet  its  obligations  of  correcting  the  hazard. 

a.  Example  5:  Employer  C.  a  carpentry  contractor,  is  hired 
to  erect  and  maintain  guardrails  throughout  a  large.  1 5- 
story  project.  Work  is  proceeding  on  all  floors.  C  inspects 
all  floors  in  the  morning  and  again  in  the  afternoon  each 
day.  It  also  Inspects  areas  where  material  Is  delivered 
to  the  perimeter  once  the  material  vendor  is  finished 
delivering  material  to  that  area.  Other  subcontractors 
are  required  to  report  damaged/missing  guardrails  to 
the  general  contractor,  who  forwards  those  reports  to 
C.  C  repairs  damaged  guardrails  Immediately  after  find- 
ing them  and  immediately  after  they  are  reported.  On 
this  project  few  instances  of  damaged  guardrails  have 
occurred  other  than  where  material  has  been  delivered. 
Shortly  after  the  afternoon  inspection  of  Floor  6.  work- 
ers moving  equipment  accidentally  damage  a  guardrail 
in  one  area.  No  one  tells  C  of  the  damage  and  C  has  not 
seen  it.  An  OSHA  inspection  occurs  at  the  beginning  of 
the  next  day.  prior  to  the  morning  inspection  of  Floor  6. 
None  of  C's  own  employees  are  exposed  to  the  hazard, 
but  other  employees  are  exposed. 

Analysis:  Step  1:  C  is  a  correcting  employer  since  it 
is  responsible  for  erecting  and  maintaining  fall  protec- 
tion equipment.  Step  2:  The  steps  C  implemented  to 
discover  and  correct  damaged  guardrails  were  reason- 
able in  light  of  the  amount  of  activity  and  size  of  the 
project.  It  exercised  reasonable  care  in  preventing  and 
discovering  violations;  it  is  not  citable  for  the  damaged 
guardrail  since  it  could  not  reasonably  have  known  of 
the  violation. 

E.  The  Controlling  Employer 

1.  Step  1:  Definition:  An  employer  who  has  general  super- 
visory authority  over  the  worksite,  including  the  power  to 
correct  safety  and  health  violations  itself  or  require  others 
to  correct  them.  Control  can  be  established  by  contract  or. 
in  the  absence  of  explicit  contractual  provisions,  by  the 
exercise  of  control  in  practice.  Descriptions  and  examples 
of  different  kinds  of  controlling  employers  are  given  below. 

2.  Step  2:  Actions  Taken:  A  controlling  employer  must  exer- 
cise reasonable  care  to  prevent  and  detect  violations  on  the 
site.  The  extent  of  the  measures  that  a  controlling  employer 
must  implement  to  satisfy  this  duty  of  reasonable  care  is 
less  than  what  is  required  of  an  employer  with  respect  to 
protecting  its  own  employees.  This  means  that  the  control- 
ling employer  is  not  normally  required  to  inspect  for  hazards 
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as  frequently  or  to  have  the  same  level  of  knowledge  of  the 
applicable  standards  or  of  trade  expertise  as  the  employer 
it  has  hired. 

3.  Factors  Relating  to  Reasonable  Care  Standard.  Factors  that 
affect  how  frequently  and  closely  a  controlling  employer  must 
inspect  to  meet  its  standard  of  reasonable  care  include: 

a.  The  scale  of  the  project: 

b.  The  nature  and  pace  of  the  work,  including  the  frequency 
with  which  the  number  or  types  of  hazards  change  as  the 
work  progresses; 

c.  How  much  the  controlling  employer  knows  both  about 
the  safety  history  and  safety  practices  of  the  employer  it 
controls  and  about  that  employer's  level  of  expertise. 

d.  More  frequent  inspections  are  normally  needed  if  the 
controlling  employer  knows  that  the  other  employer  has 
a  history  of  non-compliance.  Greater  inspection  frequency 
may  also  be  needed,  especially  at  the  beginning  of  the 
project,  if  the  controlling  employer  had  never  before 
worked  with  this  other  employer  and  does  not  know  its 
compliance  history. 

e.  Less  frequent  inspections  may  be  appropriate  where  the 
controlling  employer  sees  strong  indications  that  the  other 
employer  has  implemented  effective  safety  and  health  ef- 
forts. The  most  important  indicator  of  an  effective  safety 
and  health  effort  by  the  other  employer  is  a  consistently 
high  level  of  compliance.  Other  indicators  include  the  use 
of  an  effective,  graduated  system  of  enforcement  for  non- 
compliance with  safety  and  health  requirements  coupled 
with  regular  jobsite  safety  meetings  and  safety  training. 

4.  Evaluating  Reasonable  Care.  In  evaluating  whether  a  con- 
trolling employer  has  exercised  reasonable  care  in  prevent- 
ing and  discovering  violations,  consider  questions  such  as 
whether  the  controlling  employer: 

a.  Conducted  periodic  inspections  of  appropriate  frequen- 
cy (frequency  should  be  based  on  the  factors  listed  in 
G.3.): 

b.  Implemented  an  effective  system  for  promptly  correcting 
hazards; 

c.  Enforces  the  other  employer's  compliance  with  safety  and 
health  requirements  with  an  effective,  graduated  system 
of  enforcement  and  follow-up  inspections. 

5.  Types  of  Controlling  Employers 

a.  Control  Established  by  Contract.  In  this  case,  the  Em- 
ployer Has  a  Specific  Contract  Right  to  Control  Safety: 

To  be  a  controlling  employer,  the  employer  must  itself  be 
able  to  prevent  or  correct  a  violation  or  to  require  another 
employer  to  prevent  or  correct  the  violation.  One  source 
of  this  ability  is  explicit  contract  authority.  This  can  take 
the  form  of  a  specific  contract  right  to  require  another 
employer  to  adhere  to  safety  and  health  requirements  and 
to  correct  violations  the  controlling  employer  discovers. 

(1)  Example  6:  Employer  GH  contracts  with  Employer 
S  to  do  sandblasting  at  GH's  plant.  Some  of  the 
work  is  regularly  scheduled  maintenance  and  so 
is  general  industry  work:  other  parts  of  the  project 
involve  new  work  and  are  considered  construction. 
Respiratory  protection  is  required.  Further,  the 
contract  explicitly  requires  S  to  comply  with  safety 
and  health  requirements.  Under  the  contract  GH 
has  the  right  to  take  various  actions  against  S 
for  failing  to  meet  contract  requirements,  includ- 
ing the  right  to  have  non-compliance  corrected 
by  using  other  workers  and  back-charging  for 
that  work.  S  is  one  of  two  employers  under 
contract  with  GH  at  the  work  site,  where  a  total 
of  five  employees  work.  All  work  is  done  within 
an  existing  building.  The  number  and  types  of 
hazards  involved  in  S's  work  do  not  significantly 


change  as  the  work  progresses.  Further.  GH 
has  worked  with  S  over  the  course  of  several 
years.  S  provides  periodic  and  other  safety  and 
health  training  and  uses  a  graduated  system  of 
enforcement  of  safety  and  health  rules.  S  has 
consistently  had  a  high  level  of  compliance  at 
its  previous  jobs  and  at  this  site.  GH  moni- 
tors S  by  a  combination  of  weekly  inspections, 
telephone  discussions  and  a  weekly  review  of 
S's  own  inspection  reports.  GH  has  a  system 
of  graduated  enforcement  that  it  has  applied  to 
S  for  the  few  safety  and  health  violations  that 
had  been  committed  by  S  in  the  past  few  years. 
Further,  due  to  respirator  equipment  problems 
S  violates  respiratory  protection  requirements 
two  days  before  GH's  next  scheduled  inspection 
of  S.  The  next  day  there  is  an  OSHA  inspection. 
There  is  no  notation  of  the  equipment  problems 
in  S's  inspection  reports  to  GH  and  S  made  no 
mention  of  it  in  its  telephone  discussions. 

Analysis:  Step  1:  GH  is  a  controlling  employer  because 
it  has  general  supervisory  authority  over  the  worksite, 
including  contractual  authority  to  correct  safety  and 
health  violations.  Step  2:  GH  has  taken  reasonable 
steps  to  try  to  make  sure  that  S  meets  safety  and  health 
requirements.  Its  inspection  frequency  is  appropriate 
in  light  of  the  low  number  of  workers  at  the  site,  lack 
of  significant  changes  in  the  nature  of  the  work  and 
types  of  hazards  involved.  GH's  knowledge  of  S's  his- 
tory of  compliance  and  its  effective  safety  and  health 
efforts  on  this  job.  GH  has  exercised  reasonable  care 
and  is  not  citable  for  this  condition. 

(2)  Example  7:  Employer  GC  contracts  with  Employer 
P  to  do  painting  work.  GC  has  the  same  contract 
authority  over  P  as  Employer  GH  had  in  Example 
6.  GC  has  never  before  worked  with  P.  GC  conducts 
inspections  that  are  sufficiently  frequent  in  light  of 
the  factors  listed  above  in  (G)(3).  Further,  during 
a  number  of  its  inspections,  GC  finds  that  P  has 
violated  fall  protection  requirements.  It  points  the 
violations  out  to  P  during  each  inspection  but  takes 
no  further  actions. 

Analysis:  Step  1:  GC  is  a  controlling  employer 
since  it  has  general  supervisory  authority  over  the 
site,  including  a  contractual  right  of  control  over  P. 
Step  2:  GC  took  adequate  steps  to  meet  its  obliga- 
tion to  discover  violations.  However,  it  failed  to  take 
reasonable  steps  to  require  P  to  correct  hazards 
since  it  lacked  a  graduated  system  of  enforcement. 
A  citation  to  GC  for  the  fall  protection  violations  is 
appropriate. 

(3)  Example  8:  Employer  GC  contracts  with  Sub  E, 
an  electrical  subcontractor.  GC  has  full  contract 
authority  over  Sub  E.  as  in  Example  6.  Sub  E  in- 
stalls an  electric  panel  box  exposed  to  the  weather 
and  implements  an  assured  equipment  grounding 
conductor  program,  as  required  under  the  con- 
tract. It  fails  to  connect  a  grounding  wire  Inside  the 
box  to  one  of  the  outlets.  This  incomplete  ground 
is  not  apparent  from  a  visual  inspection.  Further. 
GC  inspects  the  site  with  a  frequency  appropriate 
for  the  site  in  light  of  the  factors  discussed  above 
in  (G)(3).  It  saw  the  panel  box  but  did  not  test 
the  outlets  to  determine  if  they  were  all  grounded 
because  Sub  E  represents  that  it  is  doing  all  of 
the  required  tests  on  all  receptacles.  GC  knows 
that  Sub  E  has  implemented  an  effective  safety 
and  health  program.  From  previous  experience  it 
also  knows  Sub  E  is  familiar  with  the  applicable 
safety  requirements  and  is  technically  competent. 
GC  had  asked  Sub  E  if  the  electrical  equipment  is 
OK  for  use  and  was  assured  that  it  is. 
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Analyst*:  Step  1:  04    la  (  Controlling  employe!  sin, .   ii 

has  general  supervlsorj  authorltj  ow  i  the  tlte,  im  hiding 

tactual  right  of  control  over  Sub  E.  step  2:  ( .1 

exen  laed  reasonable  1  are  h  had  determined  thai  Sub 
1    had  technical  expertise,  safety  knowledge  and  had 
Implemented  safe  work  prai  H<  ea  [1  1  ondu  ted  Inapei 
dons  With  appropriate  In  (|inii<y   ll  also  made  some  1 1.1 
sir  Inquiries  Into  the  safety  of  the  electrical  equipment 

I  inder  these  drcumatancea  GC  was  not  obligated  to  teal 

the  outlets  Itself  to  detei  mine  ll  they  were  all  grounded. 

II  Is  not  citable  lui  the  grounding  violation. 

b.  Control  Established  by  a  Combination  of  Other  Con- 
tract Rights:  Where  there  Is  no  explicit  contract  provi- 
sion granting  the  tight  to  control  safety,  or  where  thi 
contract  says  the  employer  does  not  have  such  a  right. 
an  employer  may  still  be  a  controlling  employer.  The  abll 
lty  of  an  employer  to  control  safety  In  this  circumstance 
can  result  from  a  combination  of  contractual  rights  that, 
together,  give  It  broad  responsibility  at  the  site  Involving 
almost  all  aspects  of  the  Job.  Its  responsibility  Is  broad 
enough  so  that  its  contractual  authority  necessarily  in- 
volves safety.  The  authority  to  resolve  disputes  between 
subcontractors,  set  schedules  and  determine  construc- 
tion sequencing  are  particularly  significant  because  they 
are  likely  to  affect  safety.  (NOTE:  citations  should  only 
be  Issued  in  this  type  of  case  after  consulting  with  the 
Regional  Solicitor's  office). 

(1)  Example  9:  Construction  manager  M  is  contractually 
obligated  to:  set  schedules  and  construction  sequencing, 
require  subcontractors  to  meet  contract  specifications, 
negotiate  with  trades,  resolve  disputes  between  subcon- 
tractors, direct  work  and  make  purchasing  decisions, 
which  affect  safety.  However,  the  contract  states  that  M 
does  not  have  a  right  to  require  compliance  with  safety 
and  health  requirements.  Further.  Subcontractor  S  asks 
M  to  alter  the  schedule  so  that  S  would  not  have  to  start 
work  until  Subcontractor  G  has  completed  installing 
guardrails.  M  is  contractually  responsible  for  deciding 
whether  to  approve  S's  request. 

Analysis:  Step  1:  Even  though  its  contract  states 
that  M  does  not  have  authority  over  safety,  the 
combination  of  rights  actually  given  in  the  con- 
tract provides  broad  responsibility  over  the  site 
and  results  in  the  ability  of  M  to  direct  actions 
that  necessarily  affect  safety.  For  example,  M's 
contractual  obligation  to  determine  whether  to  ap- 
prove S's  request  to  alter  the  schedule  has  direct 
safety  implications.  M's  decision  relates  directly 
to  whether  S's  employees  will  be  protected  from  a 
fall  hazard.  M  is  a  controlling  employer.  Step  2:  In 
this  example,  if  M  refused  to  alter  the  schedule, 
it  would  be  citable  for  the  fall  hazard  violation. 

(2)  Example  10:  Employer  ML's  contractual  authority  is 
limited  to  reporting  on  subcontractors'  contract  compli- 
ance to  owner/developer  O  and  making  contract  pay- 
ments. Although  it  reports  on  the  extent  to  which  the 
subcontractors  are  complying  with  safety  and  health 
infractions  to  O.  ML  does  not  exercise  any  control  over 
safety  at  the  site. 

Analysis:  Step  1:  ML  is  not  a  controlling  employer 
because  these  contractual  rights  are  insufficient  to 
confer  control  over  the  subcontractors  and  ML  did  not 
exercise  control  over  safety.  Reporting  safety  and  health 
infractions  to  another  entity  does  not.  by  itself  (or  in 
combination  with  these  very  limited  contract  rights). 
constitute  an  exercise  of  control  over  safety.  Step  2: 
Since  it  is  not  a  controlling  employer  it  had  no  duty 
under  the  OSH  Act  to  exercise  reasonable  care  with 
respect  to  enforcing  the  subcontractors'  compliance 
with  safety:  there  is  therefore  no  need  to  go  to  Step  2. 


c.  Architects  and  Engineers:  Archltei  is.  engineers,  and  otha 
eniuirs  ere  i  ontroUtng  employer*  only  n  the  breadth  of  then 
Involvement  m  .1 ,  onstrui  don  projei  I  is  suffli  lent  to  bring 
then  within  i In   ( ,.ii .inn  i,  is  discussed  above. 

(1)  Example  11:  An  luiei  i  A  i  uiiii.u  is  with  owner  O  to 
prepare  i  ontrai  I  drawings  and  s|*i  iiu  ahona,  inspect 
the  work,  report  to  O  on  contract  compliance,  and 
to  certify  completion  of  work.  A  has  no  authority 
or  means  to  enforce  compliance,  no  authority  to 
approve/reject  work  and  does  not  exercise  any  other 
authority  at  the  site,  although  It  does  call  the  general 
contractor's  attention  to  observed  hazards  noted  dur- 
ing its  Inspections. 

Analysis:  Step  1:  As  responsibilities  are  very  lim- 
ited In  light  of  the  numerous  other  administrative 
responsibilities  necessary  to  complete  the  project.  It 
Is  little  more  than  a  supplier  of  architectural  services 
and  conduit  of  Information  to  O.  Its  responsibilities 
are  Insufficient  to  confer  control  over  the  subcontrac- 
tors and  it  did  not  exercise  control  over  safety.  The 
responsibilities  It  does  have  are  Insufficient  to  make  It 
a  controlling  employer.  Merely  pointing  out  safety  vio- 
lations did  not  make  It  a  controlling  employer.  NOTE: 
In  a  circumstance  such  as  this  It  Is  likely  that  broad 
control  over  the  project  rests  with  another  entity.  Step 
2:  Since  A  Is  not  a  controlling  employer  It  had  no  duty 
under  the  OSH  Act  to  exercise  reasonable  care  with 
respect  to  enforcing  the  subcontractors'  compliance 
with  safety;  there  is  therefore  no  need  to  go  to  Step 
2. 

(2)  Example  12:  Engineering  firm  E  has  the  same  con- 
tract authority  and  functions  as  in  Example  9. 

Analysis:  Step  1:  Under  the  facts  in  Example  9.  E 
would  be  considered  a  controlling  employer.  Step  2: 
The  same  type  of  analysis  described  in  Example  9  for 
Step  2  would  apply  here  to  determine  if  E  should  be 
cited. 

d.  Control  Without  Explicit  Contractual  Authority.  Even 
where  an  employer  has  no  explicit  contract  rights  with 
respect  to  safety,  an  employer  can  still  be  a  controlling 
employer  if.  in  actual  practice,  it  exercises  broad  control 
over  subcontractors  at  the  site  (see  Example  9).  NOTE: 
Citations  should  only  be  issued  in  this  type  of  case  after 
consulting  with  the  Regional  Solicitor's  office. 

(1)  Example  13:  Construction  manager  MM  does  not 
have  explicit  contractual  authority  to  require  sub- 
contractors to  comply  with  safety  requirements,  nor 
does  it  explicitly  have  broad  contractual  authority 
at  the  site.  However,  it  exercises  control  over  most 
aspects  of  the  subcontractors'  work  anyway.  Includ- 
ing aspects  that  relate  to  safety. 

Analysis:  Step  1:  MM  would  be  considered  a  con- 
trolling employer  since  it  exercises  control  over  most 
aspects  of  the  subcontractor's  work,  including  safety 
aspects.  Step  2:  The  same  type  of  analysis  on  reason- 
able care  described  in  the  examples  in  (G)(5)(a)  would 
apply  to  determine  if  a  citation  should  be  issued  to 
this  type  of  controlling  employer. 

F.    Multiple  Roles 

1 .  A  creating,  correcting  or  controlling  employer  will  often 
also  be  an  exposing  employer.  Consider  whether  the 
employer  is  an  exposing  employer  before  evaluating  its 
status  with  respect  to  these  other  roles. 

2.  Exposing,  creating  and  controlling  employers  can  also 
be  correcting  employers  if  they  are  authorized  to  correct 
the  hazard. 
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Abrasive  Wheels  and  Tools  .303  173 

Accident  Prevention  Responsibilities  .20(b) g 

2-Acetylaminofluorene  .1114  376 

Acrylonitrile  .1145  471 

Administrative  Adjudications  .4  1 

Aerial  Lifts  .453.  .952(b).  .955(e)  (10)-(12) 207,  316, 

319 

Boom  Platforms  .453(b)(2)  207 

Bursting  Safety  Factor  .453(b)(4)  208 

Electrical  Tests  453(b)(3)  208 

Field  Modifications  .453(a)(2)  207 

Ladder  Trucks  453(b)(1)  207 

Toiuer  Trucks  .453(b)(1)  207 

Welding  Standards  .453(b)(5)  208 

Air  Quality,  underground  construction  .800(h).  (j)  289,290 

Airborne  Contaminant  Mists  .55  23 

Alarms: 

Fire  .150(e)  146 

Audible  .602(a)(9)  244 

4-Aminodiphenyl  .1111  376 

Angle  of  Repose.  Pile  Driving  .603(c)(3)  246 

Appendix  A  to  Part  1926 528 

Arc  Welding  and  Cutting  .357   178 

Arsenic.  Inorganic  .J  J  IS.  1910.1018 380 

Asbestos: 

Airborne  Concentration  .1101(c)  342 

Competent  Person.  1101(0)  352 

Compliance  .  110 1(g)  343 

Exposure.  Permissible  .  1 101(c)  342 

Hazard  communication  .  1 101(k)  348 

Hygiene  Facilities  and  Practices  .1101  (j)  348 

Medical  Surveillance  .1 101(m)  351 

Monitoring  .1101(f)  342 

Multi-employer  worksites  .  1 101(d)  342 

Personal  Protective  Clothing  .1 101(1)   348 

Recordkeeping  .1 101(n)  351 

Regulated  Areas  .  110 1(e)  342 

Respiratory  protection  .1101(h) 347 

Audible  Warning,  Vehicles  .601(b)(3) 243 

Authorized  Person  (Definition)  .32(d;  10 

Automatic  Circuit  Recloser  (Definition)  .960(b)  321 

Barges: 

Access  .605(b)  246 

First  Aid  and  Lifesaving  Equipment  605(d)  246 

Mobile  Cranes  .550(f)  238 

Pile  Driving  .603(b)  246 

Working  Surfaces  .605(c)  246 

Barricades  .202  158 

Cranes  .550(a)(9)   237 

Definition  .203(a).  .960(c)  158,  321 

Motor  Vehicle  Equipment  .600(a)  243 

Battery  Rooms  and  Charging  .44J  191 

Belts.  Safety  .104 144 

Definition  .107(f)  144 

Materials  Storage  .250(b)  159 

Pile  Drilling  .603(a)(8)  246 

Steel  Erection  .760  and  Appendix  G  to  Subpart  R 282,  286 

Benzene  .JI2S  445 

Benzidene  .1110  376 

Blasting  (see  also  Explosives)  .900.914  309-313 

Agents.  Storage  .904  310 

Blaster  Qualifications  .901   310 

Electric  .906  311 

Excavation  Work  .913  313 

Firing  .909  312 

Loading  .905  311 

Misfires  .911   312 

Underground  construction  .800(p) 292 

Underwater  .912  313 

Blocking.  Blocks: 

Jacks  .305(c)  174 

Motor  Vehicles  .600(a)(3)  243 


Pile-DriL'ing  Equipment  .603  245 

Boatswains  Chair  Scaffolds  .452fo;  205 

Body  Belts  .453(b)(2)(iW.  (v):  .959 207,  320 

(see  Body  Beits,  Safety  Straps  and  Lanyards) 

Cushion  Ports  ,959(b)(2)(i)-(iv)  321 

Tool  Loops  .959(b)(3)  321 

Body  Belts.  Safety  Straps  and  Lanyards.  .959  320 

Buckles  .959(a)(2)   320 

Dee  Rings  .959(a)(3)  320 

Liners  .959(b)(4)  321 

Hardware  .959(a)(1)  320 

Snap  Hooks  .959(a)(4)  320 

Keepers  .959(b)(6)  321 

Stitching  .959(b)(5)  321 

Testing  .959(b)(1).  (7)  320,  321 

Boilers  ,29fb;  10 

Pile-Driving  Equipment  .603 245 

Bolting.  Bolts  .752(b)  276 

Brackets,  Roofing  .452(h)  205 

Brakes: 

Earthmoving  Equipment  .602(a)(4)  244 

Equipment  .600.  .602   243 

Motor  Vehicles  .601  243 

Bricklayers  Square  Scaffolds  .452(e)  205 

Buildings.  Temporary  .151(b)  146 

Bulkheads.  Compressed  Air  .803(m)  298 

Cable  Sheath  (Definition)  .960(h) 321 

Cables: 

De>iinon  .960(g)  321 

Flexible  Electric  Cables  and  Cords  .405(a)(2)(ii)  (F).  (I),  (J). 

and  .405(b)(2)  186 

Portable  Electric  Cables  .405(h)  187 

Trenching  Cables  .956(c)(4)-(7)  320 

Welding  Cables  and  Connectors  351(b)  178 

Cadmium: 

Airborne  Concentration  .  1 127(c)  387 

Compliance  .  1 127(f)  388 

Emergency  Situations  .1127(h)  389 

Exposure,  Permissible  .1127(c)  387 

Hazard  Communication  ,1127(m)  394 

Housekeeping  .  1 127(k)  390 

Hygiene  Facilities  and  Practices  .1127(j)  390 

Medical  Surveillance  .  1 1270)  390 

Monitoring  .  1 127(d)  387 

Personal  Protective  Equipment .  1 127(i)  389 

Clothing  .1127(0  389 

Recordkeeping  .  1 127(n)  395 

Regulated  Areas  .  1 127(e)  388 

Respiratory  protection    1127(g)  389 

Caissons  .80J  295 

Carbon  Tetrachloride  A50(c)(l)(vii)  145 

Carcinogens: 

Advisory  committees.  1990.105 551 

Amendments  topart  1990.  1990.106 551 

Initiation  of  review  part  1990.  1990.106(a) 551 

Response  to  recommendations  and  petitions, 

1990.106(b) 552 

Arguments,  criteria  for  consideration.  1990.144 555 

Benign  tumors.  1990.144(e) 555 

Metabolic  differences.  1990.144(c) 555 

Non-positive  results  obtained  in  human 

epidemiologic  studies,  1990.144(a) 555 

Tumors  induced  at  site  of  administration.  1 990. 1 44(b) ....  555 

Use  of  high  doses  in  animal  testing.  1990.144(d) 555 

Indirect  mechanisms.  1990.144(f) 555 

Candidate  list  of  potential  occupational 

carcinogens.  1990.121 552 

Contents.  1990.121(a) 552 

No  legal  rights  established.  1990.121(c) 553 

Response  to  petitions.  1990.122 553 

Tentative  classification.  1990.121(b) 553 

Classification  of  potential  carcinogens.  1990.112 552 
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Category  I  potential  raninogeni     ;  582 

i  ategpo  n  potential  carcinogens,  1990.112(b) S52 

Dq/tnttlona,  i :  5B1 

Human  and  animal  data   1090  it* 334 

Benign  to 355 

c  arlnogenlclt)  of  metabolites,  t990.S43(K) 555 

Mor  inhnal    tudl      1990. 143(d) 554 

Non  positive  human  studies.  1990.143(c) 554 

Positive  animal  studies.  1990.143(b) 554 

positive  human  studies,  1990.143(a) 554 

Routes  ol  exposure,  1990.143(f) 554 

Spontaneous  tumors,  i'>'«>  143(e) 554 

Statistical  evaluation,  1990.143(1) 555 

Threshold"  or  "no  HI.  <t    levels,  1990.143(h) 554 

Use  Of  high  doses  In  .mlmal  testing.  1990.143(g) 555 

id  prq/Uta,  1990.144(c) 555 

Model  standards 

Model  emergency  temporary  standard  pursuant 

to  section  6(c)  of  the  Act.  1990.152 560 

Appendices.  1990.152(11 583 

Definitions,  1990.152(b) 561 

Effective  date.  1990.152(s) 563 

Employee  Information  and  training.  I990.152(o) 562 

Exposure  monitoring.  1990.152(e) 561 

Housekeeping,  1990.152(k) 562 

Medical  surveillance.  1990.152(n) 562 

Methods  of  compliance.  1990.152(g) 561 

Nofllicationofuse.  1990.152(d) 561 

Observation  of  monitoring.  1 990. 1 52(r) 563 

Permissible  exposure  limits.  1990. 152(c) 561 

Protective  clothing  and  equipment.  1990.152(f) 562 

Recordkeeping.  1990.  J52(qJ 563 

Respiratory  protection.  1990.152(h) 562 

Scope  and  application.  1990.152(a) 560 

Signs  and  labels.  1990.152(p) 563 

Waste  disposal.  1990.15201 562 

Model  standard  pursuant  to  section  6(b) 

of  the  Act.  1990.151 557 

Appendices.  1990.  I51W 560 

Definitions.  1990.151(b) 557 

Effective  date.  1990.151(s) 560 

Emergency  situations.  1990. 15 l(i) 558 

Employee  information  and  training.  1 990. 151(o) 559 

Exposure  monitoring.  1990.151(e) 557 

Housekeeping.  1990.151(k) 558 

Hygiene  facilities  and  practices.  1 990. 151  (m) 559 

Medical  surveillance.  I990.I51(rV 559 

Methods  of  compliance.  1990.151(g) 558 

Notification  of  use  and  emergencies.  1 990. 151(d) 557 

Observation  of  monitoring.  1990.I51W 560 

Permissible  exposure  limits  provisions.  1 990. 151(c) 557 

Protective  clothing  and  equipment.  1990. 15 l(j) 558 

Recordkeeping.  1990.151(q) 560 

Regulated  areas.  1990.151(f) 558 

Respiratory  protection.  1990.151(h) 558 

Scope  and  application.  1990.151(a) 557 

Signs  and  labels.  1990.151(p) 559 

Waste  disposal.  1990.151(1) 558 

Priority  lists  for  regulating  potential  occupational 

carcinogens.  1990.131 553 

Factors  to  be  considered.  1990.132 553 

Publication.  1990. 122 553 

Purpose  of  1990.  1990.102 551 

Regulatory  policy  on  carcinogens.  1990.111 552 

Rulemaking 

Advance  notice  of  proposed  rulemaking.  1 990. 141 553 

Emergency  temporary  standards,  1 990. 1 42(b) 554 

Final  action.  1990.147 556 

Initiation  of  a  rulemaking.  1990.142 554 

Emergency  temporary  standards.  1990.142(b) 554 

Notice  of  proposed  rulemakings 

(section  6(b)  of  the  Act).  1990.142(a) 554 

Issues  to  be  considered  in  the  rulemaking.  1990.146...  556 

Notice  of  proposed  rulemakings.  1990.142(a) 554 

Scientific  review  panel.  1990.104 551 

General,  1990.104(a) 551 

Membership.  1990.104(b) 551 


Otha  lance.  1990.104(d) 551 

Report  .  1990.104(c) 561 

ScopeofPart  1990.  1990.101 551 

intlal  new  evidence.  1990.145(b) 556 

Petitions  for  consideration.  1990.145(c) 356 

•  lary's  response.  1990.145(d) 556 

Substantial  new  Issues.  1990.145(a) 556 

Secretary's  response.  1990.145(d) 556 

Cargo  Hooks  551(d) 2*0 

Carpenters  Bracket  Scaffolds  .452(g) 205 

■  . -iiilii  allons: 

Boilers  .29(b)  10 

Pressure  Vessels  .29(a)  10 

Chains.  Alloy  Steel  .251(b)(1) 158 

Chemical  Hazard  Information  Communication. 

Transmittal  to  Employees.  .59  48 

Hazard  Communication  Program.  1910.1200(e)  51 

Hazard  Determination.  1910.1200(d)  51 

Information  and  Training.  19 10. 1200(h)  53 

Labels  and  Warnings.  1910.1200(f)  51 

Material  Safety  Data  Sheets.  1910.1200(g)  52 

Trade  Secrets.  1910.1200(1) 54 

Chemicals,  highly  hazardous;  process  safety  management.  .64  88 

Chemicals,  toxic  and  reactive,  threshold  list.  .64.  App.  A 92 

Compliance  guidelines  .64.  App.  C  93 

Contractor,  employer  responsibilities.  .64(h)  90 

Emergency  planning  and  response  ,64(n)   91 

Trade  secrets  .64(p)  81 

Training  .64(g)  80 

Chimneys.  Removal  .854 307 

bis-Chloromethyl  ether  .1 108 376 

Chutes: 

Demolition  .852  307 

Waste  Disposal  .252  168 

Circuit.  Voltage  of  .960(rr)-(ss)  322 

Circuits.  Electric.  Lockout  and  Tagging  .417  191 

Clearing.  Clearances: 

Cranes  and  Derricks  .550(a)(15)  (iv).  .950(c).  .955(b)(8)  237,  315, 

318 

Electric  equipment,  workspace  around.  .403(i)(l)  and  (])(3)  181,  182 

Fire  Prevention  .151(c).  (d)  146 

Materials  Storage  .250  158 

Site  .604  246 

Temporary  Heating  Devices  .  1 54  156 

Climbing  Equipment  .951(b)  316 

Body  Belts  .951(b)(l)-(3)  316 

Lifelines  .951(b)(4)(i)   316 

Lanyards  .951(b)(2).  (4)W:  .959 316,  320 

Ropes  951(b)(5)  316 

Safety  Lines  .951(b)(4)(ii)  316 

Straps.  Safety  951(b)(l)-(3)  316 

Clothing  (see  Personal  Protective  Equipment) 

Coal  tar  pitch  volatiles.  interpretation  .1102.  1910.1002  373 

Cofferdams  .802  285 

Coke  oven  emissions  .1129.  1910.1029 457 

Employee  information  and  training.  1910.1029(k)  461 

Exposure  monitoring  and  measurement,  1910.1029(e)  457 

Hygiene  facilities  and  practices.  1910.1029W  460 

Medical  surveillance.  1910.1029(j)  461 

Methods  of  compliance.  1910.1029(f)  457 

Observation  of  monitoring.  1910.1029(n) 462 

Permissible  exposure  limit.  191 0.1 029(c)  457 

Protective  clothing  and  equipment.  1910.1029(h)  460 

Precautionary  signs  and  labels.  1910.1029(1)  462 

Recordkeeping.  1910.1029(m)  462 

Regulated  areas.  1910.1029(d)  457 

Respiratory  protection.  1910.1029(g) 460 

Competent  Person  (Definition)  .32(f)  10 

Commercial  Diving  Operations.  1910.401  -  441 246-252 

Air-Compressor  System.  1910.430(b) 251 

Breathing  hoses.  1910.430(c) 251 

Communications.  During  Dive.  1910.422(c) 248 

Decompression  Chambers.  1910.430(f) 251 

Decompression  Tables.  1910.422(d) 249 

Definitions.  1910.402 246 

Designated  Person  in  Charge.  1910.410(c) 248 
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Dive  Profile.  1910.422(e) 249 

Effective  Dates.  1910.441 262 

Emergencies.  1910.4011b) 247 

Employee  Briefings.  1910.421(f) 248 

Equipment  Inspection,  1910.421(g) 248 

Explosives.  1910.422(h) 249 

First-Aid  Supplies.  1910.421(c) 248 

Gauges  and  Timekeeping  Devices.  1910.430(g) 251 

Hand-Held  Power  Tools  and  Equipment  1910.422(f) 249 

Hazardous  Activities.  1910.421(e) 248 

Liveboating.  1910.427 250 

Masks  and  Helmets.  1910.430(h) 251 

Mixed-Gas  Diving.  1910.426 250 

Oxygen  Safety.  1910.430W 252 

Qualifications  of  Dive  Team.  1910.410 247 

Planning  and  assessment.  1910.421(d) 248 

Pre-dive  Procedures.  1910.421 248 

Post-Dive  Procedures.  1910.423 249 

Procedures  During  Dive.  1910.422 248 

Recompressions  1910.423(c) 249 

Recordkeeping.  1910.423(d).  1910.440 249,  252 

Safe  Practices  Manual  1910.420 248 

SCUBA  Diving.  1910.424 250 

Scope  and  application,  1910.401 246 

Surface-Supplied  Air  Diving.  1910.425 250 

Termination  of  Dive.  1910.4220) 249 

Warning  Signals.  1910.421(h) 248 

Water  Entry  and  Exit.  1910.422(b) 248 

Welding  and  Burning.  1910.422(g) 249 

Compressed  Air  .803 295 

Excavations  .913 313 

Pneumatic  Power  Tools  .302(b)(4)  172 

Compression  .803(e)  296 

Compressor  Plants  .803(h)  297 

Concrete  construction  .700-.705  271-272 

Cast-in-place  .703  272 

Forms,  vertical  slip  .703(c)  272 

Formwork.  General  .703(a)  272 

Formwork.  Removal  .703(e) 272 

Reinforcing  steel  .701(b).  .703(d)  271,  272 

Shoring  and  reshoring  .703(b) 272 

Test  Requirements?Compressive  Strength.  .703(e)(1)  272 

Equipment  and  Tools  .702  271 

Lift-Slab  Operations  .705  272 

Lockout /Tagout  .702(|)  271 

Post-Tensioning  .701(c)  271 

Precast  .704  272 

Pumping  Systems  702(e)  271 

Conductors,  Deenerglzed  .955(c)  318 

Conductors.  Wire  .954(c)  317 

Confined  Spaces: 

Heating  devices,  temporary   154(b)(2)  156 

Instruction  of  employees  relating  to.  .21(b)(6)  9 

Underground  lines  (manholes)  .956(a)(3)  320 

Welding  and  Cutting  .352(g).  .353(b) 179 

Containers: 

LP  Gas  .153 154 

Welding  and  Cutting  .352(i).  (j)  179 

Contaminants  (Definition)  .107(a)  144 

Airborne.  TLV .  55(a)  23 

Contracts,  Mixed  Performance  .14  6 

Conveyors  .555  242 

Cranes  .550.  .952(c).  .955(b)(6)(i)  237,  317, 

318 

Electric  equipment  and  wiring,  installation  of.  .406(a)  189 

Personnel  platforms,  suspended. 

by  cranes  and  derricks.  .550(g)   238 

Crawling  Boards  .452(m)  205 

Cutoffs,  Fire  .150(f) 146 

Cylinders,  Welding  and  Cutting  .350  177 

Decompression  .803(f) 296 

Chambers  .803(g)(2)  297 

Tables  .804  299 

Deenergized  Conductors,  Stringing  and  Removing.  .955(c) 318 

Deenergizlng  Lines  and  Equipment  .950(d) 315 

Disconnecting  .950(d)(2)  315 


Guards  and  Barriers  ,950(d)(l)(v)  and  (d)(2)(i)  315 

/denti/icaton  .950(d)(l)(i)  315 

Inspections  .950(b).  (d)(l)(iii)  315 

Isolation  .950(d)(l)(i)  315 

Notification  by  Designated  Employee.  .950(d)(l)(ii)  315 

Protective  Grounds  .950(d)(l)(iv)  315 

Switches  and  Disconnectors  .950(d)(l)(il)  315 

Tagging  .950(d)(l)(ii)(b).  (d)(l)(vi)  315 

Work  Completion  .950(d)(l)(vii).  (d)(2)(a) 315 

Demolition  .850  307 

Chutes  .852  307 

Entrances  .850(k)  307 

Explosives  .860  308 

Flammable  Gases  .850(e)   307 

Floors  .850-. 860 307-308 

Mechanical  .859  308 

Passageu>ays  .851  307 

Stairways  .851  307 

Steel  Construction  .858  308 

Derrick  Trucks  .952(c)  317 

Derricks  .550 237 

Personnel  platforms,  suspended 

by  cranes  and  derricks.  .550(g)   238 

Designated  Person  (Definition)  .32(h) 10 

Detonating  Cords  .908 312 

Disposal: 

Exhaust  Materials  .57(e)  35 

Waste  Materials  .252  169 

Diving  Operations  .605(e) 246 

Drilling,  underground  construction  .800(q)  292 

Dusts  .55 23 

Ear  Protection  .101  127 

Education  and  Training  .21  9 

Egress,  means  .34  15 

Exit  marking  .34(b) 16 

Maintenance  34(c)  16 

Electric  Transmission  and  Distribution  Lines  (see  Power 
Transmission  and  Distribution  Lines) 

Electrical.  Electricity  .400.449  181,  192 

Battery  Rooms  and  Charging  .441   191 

Circuits.  Lockout  and  Tagging  .417  191 

Compressed  Air  Chambers  .803(j)  297 

Cranes  and  Derricks  ,550(a)(15)  237 

Equipment  Installation  and 

Maintenance.  .402-. 408.  431.  and  .432  181,  191 

Grounding  and  Bonding  .404(f)   184 

Hazardous  Locations  .407,  .432  189,  191 

Power  Operated  Tools  .302(a)  172 

Safety-related  work  practices  .416  and  .417  191 

Underground  construction  .800(t)  293 

Wiring  design  and  methods  .404  and  .405  183,186 

Electrode  Conductor.  Grounding  .954(h)  317 

Definition  .960(bb)   322 

Electrode  Holders  .351  (a),  (d)  178 

Electrostatic  Apparatus.  Fixed  .66(e)  125 

Spraying: 

Conformance  .66(e)(1)  125 

Conveyors  .66(e)(7) 125 

Fail-Safe  Controls  .66(e)(9)  125 

Fire  Protection  .66(e)(12)  125 

Grounding  .66(e)(5)  125 

Guarding  .66(e)(10)  125 

Insulators  .66(e)(5)  125 

Location  .66(e)(3) 125 

Safe  Distances  .66(e)(6)  125 

Supports  .66(e)(4) 125 

Ventilation  .66(e)(ll)  125 

Electrostatic  Hand  Spraying  Equipment  .66(f)  125 

Application  .66(f)(1)  125 

Approval  .66(f)(3)  125 

Conformance  .66(f)(2)  125 

Electrical  Support  Equipment  .66(f)(4)  125 

Grounding  .66[f)(5)-(7)  125 

Interlocks  .66(f)(8)  125 

Powder  Coatings  .66(f)(6)  125 

Specifications  .66(f)(3).  (4)  125 
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Spray  i, nii  Oretmdtng  66(0(8)  125 

"enttlaflon  .66(f)(9)  ,25 

Elevators,  BSCklaton,  etc.,  electrical  connection.  .4061b) 180 

Emergency  Mtton  Plan  3Sfai 16 

HiaawdOUl  watt*  openttant  and  emergency  response. 

iimil(lt)  103 

iiuihlu  hcaardoua  chemicals. 

prices*  iqjelv  rnanfloemsnt  .64(n)  91 

Emergency  Provisions: 

-rue  equipment  .651(g)(2)    254 

i  nderjmxmd  construction  .800(g) 289 

Kinplosr,   I nitlon)  .32(0   10 

i  mployer  (DeftnJUcm)  .32(j) 10 

Enclosed  Spaces: 

Cranes  and  Derricks  .550(a)(l  1)  237 

WMdfng  and  I  btttng  352(g)  179 

Energized  SubstaUons  .957  320 

Barricades  and  Barriers  .957(c)   320 

Control  Panels  .957(d)  320 

Deenergized  Equipment  and  Lines  .957(b)  320 

Fences  .957(g)  320 

Lomboys  .957(e)(3)  320 

Mechanical  Equipment  .957(e)  320 

Storage  .957(1)  320 

Warning  Signs  .957(c)(2)  320 

Work  Authorizations  .957(a)(1)  320 

Enforcement.  Administrative,  Adjudications  for.  .4  1 

Entrances  (Demolition)  .850(k)  307 

Entry.  Right  of  .3  1 

Environmental  Controls  .50-. 57  17-34 

Equipment: 

Earthmoving  .602  243 

Electrical  .402. 408.  .431.  and  .432  181-190,  191 

Firefighting  .150  145 

Li/esai>ing.l00.106  127-144 

Marine  .605  246 

Mechanized  .600  243 

Pile  Driving  .603  245 

Rigging  .251  159 

Underground  construction  .800(i).  (k)(10)  290 

Ethylene  oxide  .1147.  1910.1047  482 

Ethyleneimine  .1112.  1910.1003  376 

Area  requirements  .1910.1003(c)  374 

Closed  system  operation  1910.1003(c)(2)  374 

Isolated  systems  1910.1003(c)(1) 374 

Maintenance  and  decontamination 

activities.  1910.1003(c)(5) 374 

Open-vessel  system  operations.  1910.1003(c)(3)  374 

Transfer  from  a  closed  operation.  1910.1003(c)(4)  374 

Medical  surueillance  1910.1003(g)  376 

Examinations  1910.1003(g)(1)  376 

Records  1910.1003(g)(2) 375 

Regulated  area  requirements  1910.1003(d)  374 

Contamination  control  1910.1003(d)(4)  374 

Emergencies  1910.1003(d)(2)  374 

Hygiene  facilities  and  practices.  1910.1003(d)(3)  375 

Reports  1910.1003(f)   375 

Incidents  1910.1003(f)(2)  376 

Operations  1910.1003(f)(1) 375 

Signs,  information,  and  training  1910.1003(e)  375 

Container  contents  identification.  1910.1003(e)(2) 375 

Lettering  1910.1003(e)(3)  375 

Prohibited  statements  1910.1003(e)(4) 375 

Signs  1910.1003(e)(1) 374 

Training  and  indoctrination  1910.1003(e)(5)  375 

Excavations  Subpt.  P  (.650-.652)  253-255 

Access  and  egress  .651(c) 254 

Adjacent  structure  stability  .651(0  254 

Emergency  rescue  equipment  .651(g)(2)  254 

Equipment  .602(b).  .955(b)(3)(0.  -956(c).  .957(h)  244,  318, 

320 

Fall  protection  .651(1)   255 

Hazardous  atmospheres  651(g)  254 

Inspections  .651(k)  254 

Pier  holes,  bell-bottomed  651(g)(2)(H)  254 

Protective  systems  .652.  Subpt.  P  App.  F  255,  269 


Rttptratory ptotm  Hon  65i(g)(i)(iiu 254 

slueld  systems  .652(g).  Subpt.  P  App.  B 256,  257 

Shoring  652(0  255 

Timber  Subpt.  P  App.  C  260 

Aluminum  hydraulic  Subpt.  P  App.  D  264 

Sloping  and  benching  .652(b).  Subpt.  P  App.  B  255,  257 

Soil  classification  Subpt.  P  App.  A 256 

Surface  encumbrances  651(a)  253 

Trench  excavation  .650- .652  253-255 

Explosives  (see  also  Blasting)  .900  309 

Loading  .905  311 

Storage  .904  310 

Surface  Transportation  .902  310 

Underground  Transportation  .903  310 

Eye  Protection  .102 127 

Face  Protection  .102  127 

Fall  protection:  .500.503  217-223 

Falling-object  protection  .501(c)   219 

Guardrail  systems  502(b).  App.  B  219,  225 

Leading  edges  .501(b)(2) 218 

Personal  fall-arrest  systems  .502(d).  App.  C  220,  225 

Positioning  deuice  systems  .502(e).  App.  D  221,228 

Retraining  .503(c)  223 

Roof-width  determination  guidelines.  .App.  A  224 

Safety  net  systems  .502(c) 220 

Scaffolds  .451(g)   202 

Training  certification  .503(b)  223 

Training  program  503(a)  223 

Fenders.  Earthmoving  Equipment  .602(a)(5) 244 

Fire  Alarm  Devices  .150(e) 1*6 

Fire  Extinguishers  .150 145 

Cranes  and  Derricks  .550(a)(14)  237 

Motor  Vehicles  601(b)(14)  243 

Table  F- 1  (Fire  Extinguishers) .  1 50  145 

Underground  construction  .800(m)(8)  and  (11)  292 

Welding  and  Cutting  .352  178 

Firefighting  Equipment  .150  (c).  (d)  145,  146 

Fire  Prevention  .24.  .150-. 155  9,  145-156 

Compressed  Air  .803(1) 298 

Oil  and  Grease  Hazards  .350(i)  178 

Preseruahue  Coatings  .354  180 

Underground  construction  .800(m)   291 

Welding  and  Cutting  .3S2-.354 178-180 

Fire  Protection: 

Cutoffs  .150(0   146 

Prevention  Program  .24  9 

Water  Supply  and  Equipment  .150. 155  145-156 

Fires  .551(sJ  241 

First  Aid  .23.  .50.  .950(e) 9,  17,  316 

Marine  Operations  .605(d)  246 

Tunnels  and  Shafts  .803(b)(7)  and  (8)  295 

Flaggers  .201(a)  158 

Flammable  Gases  Demolition  .850(e) 307 

Flammable  and  Combustible  Liquids  .152  146 

Process  safety  management 

of  highly  hazardous  chemicals.  .64 88 

Flashpoint  (Definition)  .155(0  156 

Float  Scaffolds  .452(sl 206 

Floors.  Flooring: 

Demolition  .850.860 307-308 

Openings  .500  217 

Steel  Erection  .750  275 

Food  Handling  .51(d) i7 

Footing  Excavations  .955(b)(3)(0.  .957(h) 318,  320 

Form.  Forms.  Formwork: 

Concrete  .700. 702  271 

Scaffolds  .452(g)   205 

Formaldehyde  .1148.  1910.1048 496 

Airborne  Concentration.  1910.1048(c)  496 

Compliance.  Methods.  191 0.1 048(f)  497 

Definitions,  1910.1048(b) 496 

Effective  Dates.  1910.1048(p) 501 

Emergencies.  1910.1048(k) 498 

Exposure  Monitoring.  1910.1048(d)  496 

Exposure.  Cross-Reference.  .55(d) 23 

Hazard  Communication.  1910.1048(m)  499 
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Housekeeping.  1910.1048(jl  498 

Hygiene  Protection.  1910.1048(0  498 

Medical  Surveillance.  1910.1048(1)  498 

Permissible  Exposure  Limits  (PELs).  1910.1048(c) 496 

Personal  Protective  Clothing.  1910.1048(h)  497 

Recordkeeping.  1910.1048(o) 500 

Regulated  Areas.  1910.1048(e) 496 

Respiratory  protection.  1910.1048(g) 497 

Training.  Employee.  1910.1048(n) 500 

Fuel.  Fueling  and  Refueling: 

Cranes  and  Derricks  .550(a)(14)  237 

Diesel  underground  construction  ,800(m)(3).  (4).  (6) 291,  292 

Flammable  and  Combustible  Liquids.  .  1 52  146 

Fuel  Gases  .350(d).  (e)  177 

Fuel  Powered  Tools  .302(c)  172 

LP  Gas  Dispensing  .153(e)  154 

Oxygen  Manifolds  .350(e)  177 

Fumes:  (see  Ventilation)  .55  23 

Fuses.  Safety  .907  312 

Gases  .55  23 

Fuel  Gases  .350(d)  177 

Excavations:  hazardous  atmospheres.  .651(g)  254 

Gassy  underground  construction  operations.  .800(h)  289 

Liquefied  Petroleum  (LP)  Gas  .153  154 

General  Duty  Clause.5(a) 529 

Gloves  .951(a)(l)(iu)  316 

Goggles  .102(a)(3) 127 

Lasers  .  102(b)(2)  128 

Table  El  (Eye  and  Face  Protector  Selection  Guide).  .  102  ...  127 

Welding  .102(b)(1)  128 

Grades.  Roadway  .602(a)(3) 243 

Grinding  Machines  .303 173 

Ground  Support: 

Excavations  .651(a).  (h)-(J).  .652  253,  254, 

255 

Underground  construction  .800(o)  292 

Grounding.  Electrical: 

Grounding  and  Bonding  .404(f)   184 

Jumper  Cables  .550(a)(15)  237 

Power  Transmission  and  Distribution.  .954  317 

Return  and  Machine  Grounding  351(c)  178 

Guarding  (see  Fall  Protection  and  Guarding) 

Guardrails  .500  217 

Cranes  and  Derricks  550(a)(13)  237 

Scaffolds  .451   198 

Stairways  .1052(c)  330 

Steel  Erection  .752  276 

Handlamps  .405(j)(l)(iii)  187 

Handrails.  Stairways  .500 216 

Handtools  .300.305  171-174 

Hats  .951(a)(2)  316 

Hauling.  Haulage: 

Equipment  .602(c)  244 

Underground  construction  .800(r)  293 

Hazard  communication  (see  Chemical  Hazard 

Information  Communication).  .59.  1910.1200  48 

Hazard  Communication  Program.  1910.1200(e)  51 

Hazard  Determination.  1910.1200(d)  51 

Information  and  Training.  1910.1200(h)  53 

Labels  and  Warnings.  1910.1200(f)  51 

Material  Safety  Data  Sheets.  1910.1200(g)  52 

Trade  Secrets.  1910.1200(0 54 

Hazardous: 

Atmospheres,  excavations  651(g)   254 

Chemicals,  highly  process  safety  management 

(See  Chemicals,  etc.).  .64 88 

Locations.  Electricity  .407.  .432  189,  191 

Materials  receipt  or  materials  transport  vehicles. 

retention  of  DOT  markings.  .61.  1910.1201  71 

Substances  (Definition)  .32(1)  10 

Hazardous  Waste  Operations: 

Contractors  and  Subcontractors  .65(b)(iv)   101 

Decontamination  .65(k).  (p)(4)  106,  108 

Drums  and  Containers  .65(j)  105 

Emergency  Response  .65(e)(7),  (1).  (p)(8).  (q)  103,  106, 

108 


Engineering  Controls  and 

Personal  Protective  Equipment  .65(g)  104 

Illumination  65(m)  106 

Information  Program  .65(c)(4)  101 

Laboratory  Waste  Packs  .65(])(6)  105 

Material  Handling  ,65(j)  105 

Medical  Surveillance  .65(f).  (p)(3).  (q)(9)   103,  108, 

110 

Monitoring  .65(c)(6).  (h)  102,  104 

Post-emergency  Response  .65(q)(  11)   111 

Radioactive  Wastes  .65(j)(4)  105 

Recordkeeping  .65(f)(7)   103 

RCRA  Facilities  .65(p)  107 

Safety  and  Health  Program  .65(b)  100 

Sanitation  .65(n)   107 

Shock-sensitive  Wastes  .65(f)(5) 105 

Site  Characterization  and  Analysis  .65(c)   101 

SUe  Control  .65(d)   102 

Site  Safety  and  Health  Plan  .65(b)(4)   101 

Tanlc  and  Vault  Procedures  .65(j)(9) 106 

TotaUy-encapsulaahg  Chemical  Protective  Suits.  .65(g)(4)   ..  104 

Training  .65(e).  (p)(8)(ui).  (q)(6) 102,  108, 

109 

Head  Protection  .100  127 

Hearing  Protection  .101  127 

Heaters,  Heating,  Temporary  Devices  .154  156 

Helicopters  .551.  .958  240,  320 

Approach  Distance  .551(0)  241 

Approaching  .551(p)  241 

Briefings  .551(b) 240 

Cargo  Hooks  .551(d)  240 

Clothing  .551(e)  240 

Communications  .551(r)  241 

Fires  .551(s)  241 

Ground  Lines  .551(1)   240 

Ground  Personnel  .551(g) 240 

Hand  Signals  .551(n)  240 

Hooking  and  Unhooking  Loads  .551(1)  240 

Housekeeping  .551(g) 240 

Loose  Gear  551(f)  240 

Operator  Responsibility  .551(h)  240 

Personal  Protective  Equipment  .551(e)  240 

Regulations  .551(a)  240 

Signal  Systems  .551(n)  240 

Hand  Signals  Fig.  N-l   240 

Slings  551(c)   240 

Static  Charges  .551(j) 240 

Visibility  .551(m)  240 

Weight  Limitations  .551(k)   240 

High  Voltage  Lines  .550(a)(15)  237 

Hoists,  Hoisting: 

Base-Mounted  Drum  .553  242 

Electric  Equipment  and  Wiring.  Installation  of.  .406(a)   189 

Materials  .552,13)  241 

Overhead  .554   242 

Personnel  (and  Elevators)  .552(c)   241 

Underground  construction  .800(g)(1).  (t)  289,  293 

Horse  Scaffolds  .452(f)  205 

Hoses  and  Connections: 

AirLine.  Steel  Erection  .753(c)(l)(i)(D)  277 

Fire.  150(c)(2)  145 

Welding  and  Cutting  .350(f)  177 

Nozzles  .151(a)(5)  146 

Pile  Driuing  603(a)(9)  246 

Pneumatic  Power  Tools  .302(b)  172 

Hotline  Tools  Pefinition)  .960(ee) 322 

Housekeeping  .25  9 

Hydraulic: 

Jacks  .305 174 

Power  Tools  .302(d) 172 

Incorporation  by  Reference  .31  10 

Identification  Badges  .803(b)(ll)  296 

Ignition  Hazards  .151(a) 146 

Illumination  .26  9 

Demolition  .851(c)   307 

Table  D-3  (Minimum  Illumination  Intensities).  .56  34 
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Pmpomry  Ughang   •'  W.  (0).  and U)  ibo 

Underground  construction  B0OQ) 291 

industrl.il  I  links   no.'d  u.s<v  <iN(i  Powered  Industrial  Trucks)  .  244 

in,  n  Oaj  Metal  A.,  Welding  353(d) 178 

(napectioni  BSSfdJO),  (b)(8)(v) 317,  318 

Abatement  date,  /nations  for  modification.  1903.14(a) 533 

Abatement  aerification  1903.19 535 

Abatement  certification,  1903.19(c) 535 

letter    Appendix  A  to  1903.19 535 

Abatement  documentation,  1903.19(d) 538 

Abatement  plans.  1903.19(e) 536 

Sample  plan— Appendix  B  to  1903.19 537 

Definitions.  1903.19(b) 535 

Employee  notification,  1903.19(g) 536 

Movable  equipment.  1903.19(1) 536 

Progress  reports.  1903.19(f) 536 

Purpose.  1903.19 535 

Scope  and  application.  1903.19(a) 535 

Sample  warning  tag— Appendix  C  to  1903.19 537 

Transmitting  abatement  documents.  1903.19(h) 536 

Advance  notice  of  inspection.  1903.6 532 

After  Blasting  .910  312 

Authority  for  inspection.  1903.3 531 

Availability  of  Act.  1903.2 531 

Citations.  1903.14 533 

Complaints  by  employees.  1903.1 1 533 

Conduct  of  inspections.  1903.7 532 

Consultation  with  employees.  1903.10 533 

Contests  be/ore  the  Review  Commission.  1903.17 535 

Cranes  and  Derricks  .550(a)(6)  237 

De  minimis  isolations.  1903.14 533 

Definitions.  1903.22 538 

Employee  rescue  actioiries.  1903. 14 533 

Entry  not  a  waiver.  1903.5 532 

Excavations  .651(k) 254 

Failure  to  correct  a  violation  for  which  a  citation 

has  been  issued.  1903.18 535 

Hoists  and  Elevators  .552(c)(15)  242 

Imminent  danger.  1903.13 533 

Informal  conferences.  1903.20 537 

Informal  review.  1903.12 533 

Inspection  not  warranted.  1903.12 533 

Objection  to  Inspection,  1903.4 531 

Posting  of  citations.  1903.16 535 

Posting  of  notice:  availability  of  Act.  regulations 

and  applicable  standards.  1903.2 531 

Proposed  penalties.  1903.15 534 

Purpose  and  scope.  1903.1 531 

Regulations  and  applicable  standards.  1903.2 531 

Representatives  of  employers  and  employees.  1903.8 532 

Right  of  Entry  .3  1 

Scaffolds  .451    198 

Scope.  1903. 1 531 

State  administration.  1903.21 537 

Trade  secrets.  1903.9 533 

Insulated  (Definition)  -960(ff) 322 

Insulation  (Cable)  (Definition)  .960(gg) 322 

Insulation  Shielding  (Definition)  .960(hh)  322 

Interior  Hung  Scaffolds  A52(t)  206 

Ionizing  Radiation  .53.  1910.1096  18 

Airborne  Radioactive  Materials.  1910.1096(c) 19 

Caution  Signs  and  Labels.  1910.1096(e) 20 

Employees: 

Disclosure.  1910.1096(o)  22 

Exposure  Records.  1910.1096(m).  (n) 22 

Incident  Reporting.  1910.1096(1)  22 

Instruction  Posting.  1910.1096(1) 22 

Evacuation.  1910.1096(f)  21 

Exemptions.  1910. 1096(g).  (h)  21,22 

Exposure.  1910.1096(b)  19 

Airborne  Radioactive  Materials.  1910.1096(c)  19 

Minors.  1910.1096(b)(3).  (c)(2).  (d)(2)(H)  19,  20 

Exposure  Records.  1910.1096(m)-(o) 22 

incident  Reporting,  .19101096(0 22 

Monitoring.  1910.1096(d)  20 

NRC  Licensees.  1910  .1096(p)  22 


Reports.  1910.10961m)  22 

Personnel  IhatrucHona  Po*ttng,  rnoioseii) 22 

Radltxu  in •<•  MiiIi-miiK 

Pa  kaged  1910.1096(h) 22 

storage.  1910.10961))  22 

Warning  Signals.  1910.1096(f)  21 

Waste  Disposal.  1910.1096(k)  22 

Isolated  (Definition)  .960(11)  322 

Jacks  .305  174 

Lever  and  Ratchet  Jacks  .305  174 

Lift  slab  concrete  construction  operations.  .705 272 

Jacob's  Ladders;  marine  operations  .6051b)  (3).  (4)  246 

Ladders  (see  also  Stairways)  .J050.  .1051.  1053.  and. 1060  329,  330, 

332 

Chicken  ladders  or  crawling  boards.  4521m) 205 

Cranes  and  derricks,  access  .550(a)(  13)  237 

Defects  and  repairs  .  1053(b)  (16)-(18)  332 

Demolition,  use  during  .851  (a),  (b)  307 

Electric  equipment,  energized,  exposure  to.  .  1 053(b)(  1 2)   ....  332 
Electric  power  transmission  and 

distribution  lines,  use  near.  .955(a)(2)  317 

inspection  .  1053(b)(  15)   332 

Jacob's  ladders,  use  In  marine  operations.  .605(b)  (3).  (4)   .  246 

Ladderfack  scaffolds  .452(k)  205 

Ladder  trucks,  manually  propelled  mobile.  .453(b)  207 

Load  capabilities  .1053(a)(1).  (b)(3)   330,  332 

Pile  driving  access  pits  .603(c)(6)  246 

Safety  devices  .1051(b).  .1053(a)  (18).  (19).  (22).  (23)  329,  331 

Scaffolds,  use  on  or  with  .1051(a)  329 

Training  requirements  .1060 332 

Trestle  ladder  scaffolds  .452(n)  205 

Lanyards  .104.  .959 144,  320 

(see  Body  Belts.  Safety  Straps  and  Lanyards) 

Pile  Driving  .603(a)(8)  246 

Lasers: 

Eye  Protection   102(b)(2)  128 

Nonionizing  Radiation  .54  23 

Lead  Exposure  In  Construction: 

Employee  information  and  training  .62(1)  77 

Exposure  assessment  .62(d)  71 

Housekeeping  .62(h)  74 

Hygiene  facilities  and  practices  .62(1)  74 

Medical  surveillance  .62(j)   75 

Medical  removal  protection  62(k)  76 

Methods  of  compliance  .62(e)  73 

Protectii>e  work  clothing  and  equipment.  62(g)  74 

Respiratory  protection  .62(f)  73 

Permissible  exposure  limit  .62(c) 71 

Signs  .62(m)  77 

Lenses  .102(a)(3)  127 

Lasers  .102(b)(2)  128 

Welding    102(b)(1)  128 

Lever  and  Ratchet  Jacks  .305  174 

Lifelines  .104  144 

Materials  Storage  250(b)(2)  159 

Scaffolding  .451(g)(3)   203 

Lifesaving  Equipment  .100. 106  127-144 

Marine  Operations  .605(d)  246 

Lift  Slab  Construction  .705  272 

Lifting  Equipment  .602fc;  244 

Lighting:  (see  Illumination)  .26.  56  9,  34 

Portable  Equipment  .151(a)(4)  146 

Temporary  405(a)(2)(ii)  186 

Linemen's  Equipment  (see  Body  Belts. 
Safety  Straps  and  Lanyards) 

Lines.  Underground  (see  Underground  Lines) 

Liquefied  Petroleum  Gas  (LP  Gas)  .153 154 

Liquids.  Flammable  and  Combustible  .152  146 

Loads: 

Cranes  and  Derricks  .550(a)(2)  237 

Electric  circuit  ratings  416(c)  191 

Helicopter  cranes  hooking  and  unhooking.  551(i)  240 

Hoists  and  Elevators  .552(a)(2)    241 

Scaffolds,  ratings  .451  198 

Storage  .250(a)(2)  159 

Table  H-J9  (Safe  Working  Loads  for  Shackles).  .252   169 
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Table  H-20  (Number  and  Spacing  of 

U-Bolt  Wire  Rope  Clips).  .252  169 

Locks: 

Man  and  Emergency  .803(g)  296 

Medical  .803(b)(9)   295 

Manholes  .956(b)  322 

Definition  .960(ij)  320 

Excavating  956(c)  320 

Guarding  .956(b)(1)  320 

Open  Flames  .956(b)  (2).  (3)   320 

Trenching  Cables  .956(c).  .956(c)  (4)-(7)  320 

Manifolds.  Oxygen  .350(e)  177 

Marine  Operations  .605  246 

Working  Over  or  Near  Water  .106  144 

Masonry: 

Construction  .700,  .706   271,273 

Bracing  requirements  and  Limited  Access  Zone.  .706  273 

Masons  Scaffolds  .452  204 

Removed  .854  307 

Materials  Handling  .953 317 

Equipment  .602  243 

Framing  953(f)  317 

Load  Attaching  .953(g)  317 

Hazardous  materials,  retention  of  DOT  markings.  .61.  1910.1021 

71 

Hoist  Ropes  .953(g)  317 

Oil  Filled  Equipment  .953(e)  317 

Pole  Hauling  .953(b)  317 

Rigging  Equipment,  safe  working  loads  for.  .251    159 

Storage  .953(c)  317 

Tag  Lines  953(d)  317 

Unloading  .953(a)  317 

Materials  Storage  .250.  .953(c).  .957(f) 159,  317, 

320 

Hazardous  materials,  retention  of  DOT  markings.  .61   71 

Marine  Operations  .605(a)   246 

Safety  Belts  250(b)(2)  159 

Mechanical  Equipment  .952  316 

Aerial  Lifts  .952(b)    316 

Cranes  .952(c)  317 

Derrick  Trucks  .952(c)  317 

Energized  Substations  .957(e)  320 

Inspections  .952(a)  316 

Medical:  (see  First  Aid) 

Attention  .23 9 

Examinations  .803(b)  295 

Lock  .803(b)(9)    295 

Services  .50  17 

Metal  Tower  Construction  .955flo) 317 

Cranes  .955(b)(6)(f)   318 

Footings  .955(b)(l)-(3)  317-318 

Auger-type  .955(b)(2) 318 

Excavations  .955(b)(3)W  318 

Pad-type  .955(b)(1)  317 

Pile-type  .955(b)(1)  317 

Guy  Lines  .955(b)(4)(li)  318 

Supports  955(b)(4)(ui)  318 

Methylene  chloride.  11 52.  J9J0.1052  511 

Employee  Information  and  Training.  1910.1052(1)  516 

Exposure  Monitoring.  1910.1052(d)  512 

Hazard  Communications.  1910.1052(k)  516 

Hygiene  Facilities.  1910.10520)   514 

Medical  Surveillance.  1910.1052(j)  514 

Methods  of  Compliance.  1910.1052(f)  513 

Permissible  Exposure  Limits,  1910.1052(c)  512 

Protective  Work  Clothing  and  Equipment.  1910.1052(h) 514 

Recordkeeping.  I910.1052(m)  517 

Regulated  Areas.  1910.1052(e) 513 

Respiratory  Protection.  1910.1052(g)  513 

Methyl  ehloromethyl  ether  .1 106 376 

Midrails: 

Scaffolding  .451   198 

Specifications  .502(b)  219 

Mobile  Scaffolds.  Manually  Propelled  .453 207 

Motor  Vehicles  .600.  .601  243 

Mud  Flaps  .601(b)(13)(ii)  243 


alpha-Naphthylamine  .li04 376 

beta-Naphthylamine  .1106 376 

Needle  Beam  Scaffolds  A52(u)  206 

Nets.  Safety  .105 144 

Steel  Erection  .750(b)(1)  275 

4-Nitrobiphenyl  .1103.  1910.1003  373 

N-Nitrosodimethylamine  .1116 376 

Noise  Exposure  .52  18 

Nonionizing  Radiation  .54  23 

Nuclear  Regulatory  Commission  .53 18 

Occupational  health  and  environmental  controls.  .50.57 17-34 

Oil  Filled  Equipment  .953(e) 317 

Openings: 

Demolition  .850(f).  (J)  307 

Floors  and  Walls  .500  217 

Optical  Density  (Definition)  .107(d) 144 

Table  E-3  (Selecting  Laser  Safety  Glass).  .  102(b)(2)  128 

Outrigger  Scaffolds  .4520) 205 

Overcurrent  Protection  .404(e)  184 

Overhead  Power  Transmission  and  Distribution  Lines.  .955  ....  317 

Clearances  .955(b)(8)  318 

Climbing  Elevated  Structures  .955(a)(2).  (3)  317 

Conductor  Grips  955(c)(8)  318 

Deenergized  Conductors  955(c)  318 

Erection  Cranes  .955(b)(6)(i)   318 

Inspections  .955(a)(2).  (b)(6)(v)  317,  318 

Lifting  Equipment  .955(a)(6)(il)  317 

Loadlines  .955(b)(6)(iii)  318 

Pole  Holes  .955(a)(7)  317 

Reel  Handling  Equipment  955(c)(12)  318 

Splicing  .95(c)(7)(iii).  (d)(7) 318,  319 

Stringing  .955(c).  (d)  318 

Tag  Lines  .955(a)(8).  .955(b)(6)(H)  317,  318 

Tower  Assembly  .955(b)(4)-(6)  318 

Traffic  Control  .955(b)(7)  318 

Transmission  Clipping  .955(c)(10),  (ll)(ii):  (d)(9) 318,  319 

Wind,  Bad  Weather  .955(b)(6)(iv).  (c)(l  1)0)  318 

Overhead  Protection  .45i(ru\  .1003  203,  327 

Oxygen  Manifolds  .350(e)  177 

Passageways  (see  also  Runways): 

Cranes  and  Derricks  .550(a)(13)(iii)  237 

Demolition  851(a)  307 

Electrical  Equipment  .416(b)  191 

Fall  Protection  .501(b)(6) 218 

Personal  Climbing  Equipment  (see  Climbing  Equipment). 
Personal  Protective  Equipment:  (see  also  Respiratory 

Protection).  .28.  .95.106.  .551(e).  .951(a) 10,  127- 

144,  240, 
316 

Cutting.  Welding.  Heating  .353(c)(4)  179 

Foot  protection  .96 127 

Gloues  .951(a)(l)(iU) 316 

Hats  .951(a)(2)  316 

Non-rubber  .951(a)(l)(iv)  316 

Rubber  .951(a)(l)(i)-(iii)  316 

Pier  Holes,  bell-bottomed  .651(g)(2)(W 254 

Pile  Driving  .603  245 

Pipelines,  Piping  .351(c)(2).  (3).  (4)  178 

Planks.  Planking: 

Hoists  and  Elevators  .552(b)(3)  241 

Scaffolding  .451  198 

Steel  Erection  .752  276 

Plasterers  and  Decorators  Scaffolds  .452(d) 205 

Platforms: 

Beam-Type  .452(p)(4)  and  Appendix  A  to  Subpart  L  206,208 

Catch.  105(a).  451(h)  144,203 

Cranes  and  Derricks  .550(a)(13)  237 

Elevating  and  Rotating  Work  .45 1(f)  201 

Guarding  .451(b).(g).(h)  199,  202, 

203 
Ladder-Type  (2-pt.  Suspension)  .452(p)(4)  and 

Appendix  A  to  Subpart  L 206,  208 

Light  Metal-Type  .452(p)(4)  206 

Pile  Driving  .603(a)(8)  246 

Pneumatic  Power  Tools  .302(b) 172 
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Steel  Erection  .752(a)(2)  276 

Pole  Hauling  BOM**.  317 

Powder  Actuated  Toola  .302(e) 172 

Power  Operated  Handlools  .302 172 

Pawn   rrmnamlMlon  Utd  Distribution  Unes.  .950-.960 315-321 

Clearances  .950(c)  315 

Deenergir.lng  Unes  and  Equipment.  .950(d)  315 

Enxergencu  Procedures  .950(e)  318 

Empioiicc  Insulation  .950(r|(l)(l).  (Ill)    315 

gtXtd  Parts  ,950(i)(l)(l).  (it)  315 

Existing  Unes  and  Equipment  950(a)(2)  315 

First  Aid  .950(e)   318 

Hot  Stick  Distances  ,950(c)(2)(l).  Table  V- 1   315 

Hydraulic  Fluids  .950(1)  316 

Live-line  bare-hand  work  .955(e)  319 

Minimum  Distances  (see  Hot  Stick  and  Working  Distances). 

Night  Work. 950(f)  316 

Overhead  lines  .955  317 

Sanitation  .950(h)   316 

Substation  fences  .957(g)  320 

Water  950(g)  316 

Working  Distances  .950(c)(2)   315 

Powered  Industrial  trucks,  operator  training.  .602(d).  1910.1078 

244 

Avoiding  duplication  of  training.  1910.178(11(5) 245 

Certification.  1910.178(11(6) 245 

Refresher  training  and  evaluation.  1910.178(1)14) 245 

Training  Operators.  1910.178(1) 244 

Training  program  content.  1910.178(11(3) 245 

Training  program  implementation.  1910.178(11(2) 244 

Troweling.  1910.178(n)  261 

Truck  Operations.  1910.178(m)  261 

Powerllnes.  Cranes  and  Derricks  .550(a)(15)  237 

Pressure  Vessels  .29(aJ 10 

Pile-Drilling  Equipment  .603(a)  245 

beta-Propiolactone  .1113  376 

Protective  Equipment  (see  Personal  Protective  Equipment) 
Radiation: 

Inert-Gas  Metal-Arc  Welding  .353(d)  179 

Ionizing  .53 18 

Nonionizing  .54   23 

X-ray  equipment,  electrical  connection.  .406(d)   189 

Radiant  Energy  Protection: 

Lasers  .102(b)(2)  128 

Welding  .102(b)(1)  128 

Rated  Capacity  for  material  handling  rigging  equipment: 

Chain  Slings  .251(b)  159 

Synthetic  Webbing  .251(e)  160 

Table  HI  (Chain  Slings.  Steel)  .251  161 

Table  H-2  (Maximum  Allowable  Wear 

at  Any  Point  of  Link).  .251  161 

Table  H-3  (Single  Leg  slings)  .251    162 

Table  H-4  (Single  Leg  Slings)  .251  162 

Table  H-5  (Single  Leg  Slings)  .251   163 

Table  H-6  (Single  Leg  Slings)  .251   163 

Table  H-7  (2-Leg  and  3-Leg  Bridal  slings).  .251   164 

Table  H-8  (2-Leg  and  3-Leg  Bridal  Slings).  .251  164 

Table  H-9  (2-Leg  and  3-Leg  Bridal  Slings).  .251  165 

Table  H-10  (2-Leg  and  3-Leg  Bridal  Slings).  .251  165 

Table  H-l  1  (Strand  Laid  Grommet).  .251  166 

Table  H- 12  (Cable  Laid  Grommet)  .251   166 

Table  H-13  (Strand  Laid  Endless  Slings?Mechanical 

Joint  Improved  Plow  Steel  Grade  Rope).  .251   166 

Table  HI  4  (Cable  Laid  Endless 

Slings?MechanicalJoint).  .251  166 

Table  H-15  (Manila  Rope  Slings)  .251  167 

Table  H-16  (Nylon  Rope  Slings)  .251   167 

Table  HI  7  (Polyester  Rope  Slings).  .251  169 

Table  H-18  (Polypropylene  Rope  Slings).  .251   169 

Recordkeeping: 

2001  Data,  summary  and  posting.  1904.43 549 

Annual  OSHA  Survey.  1904.41 546 

Annual  summary.  1904  32:  1904.33 547 

Bureau  of  Labor  Statistics  (BLS)  Survey.  1904.42 549 

Change  in  business  ownership.  1904.34 547 

Cooered  employees.  1904.31 546 


fv/iniftons,  1904.46 550 

Employee  Involvement.  1904.35 547 

BWabUthrrwrit  defined.  1904.46 550 

EwmaMont 

i-.irt  tiiiiy  exempt  Inductile*,  1904.2: 

Appendix  A  to  Subpart  B 539 

Standard  Industrial  Classification  (SIC)  Codes. 

1904.2;  Appendix  A  to  Subpart  B     539 

partial  exemption  far  small  employers.  1904.1 539 

Attain**,  reporting  to  OSHA.  1904.39 548 

Forms: 

OSHA  300  Log.  1904.29 545 

OSHA  300-A  Summary.  1904.29 545 

OSHA  301  Incident  Report.  1904.29 545 

Retention  and  updating: 

New  forms  (OSHA  300.  OSHA  301).  1904.33  547 

Old  forms  (OSHA  101;  OSHA  200).  1904.44 550 

Hearing  loss.  1904.10 544 

Keeptixg  records  for  more  than  one 

government  agency.  1904.3 539 

Multiple  business  establishments.  1904.30 546 

Multiple  hospitalization  incidents. 

reporting  to  OSHA.  1904.39 548 

Needlesttck  and  sharps  Injuries.  1904.8 544 

OJJice  of  Management  and  Budget 

(OMB)  control  numbers.  1904.45 550 

Preexisting  conditions.  1904.5 540 

Priuacy  concern  cases.  1904.29(b)(6)-(10):  1904.33(a) 545-547 

Prohibition  against  discrimination.  1904.36 547 

Providing  records  to  government  representatives.  1904.40 ..  548 

Purpose  of  Part  1904.  1904.0     539 

Recording  criteria:  1904.4 540 

Days  away  from  work.  1904.7(b)(3) 542 

Death.  1904.7(b)(2) 542 

Decision  tree.  1904.4 540 

Determination  of  new  cases.  1904.6 541 

Determination  of  work-relatedness.  1904.5 540 

General  recording  criteria.  1904.4:  1904.7 540,  542 

Hearing  loss.  1904.10 544 

Job  transfer.  1904.7(b)(4) 542 

Loss  of  consciousness.  1904.7(b)(6) 544 

Medical  removal  cases.  1904.9 544 

Medical  treatment  beyond  first  aid.  1904.7(b)(5) 543 

Needlestick  and  sharps  injuries,  1904.8 544 

Restricted  work,  1904.7(b)(4) 542 

Significant  diagnosed  injury/illness.  1904.7(b)(7) 544 

Tuberculosis.  1904.11 545 

Scope  of  Part  1904.  1904.1;  1904.2;  1904.3 539 

State  recordkeeping  regulations.  1904.37 548 

Transition fromformer  rule.  1904.43:  1904.44;  1904.45 549 

Tuberculosis.  1904.11 545 

Variances.  1904.38 548 

Work-relatedness,  1904.5 540 

Work  environment.  1904.5(b) 540 

Records,  employee  exposure  and  medical,  access  to. 

.33.  1910.20 10 

Access  to  Records.  12910.1020(e) 12 

Appendix  A  to  §1910.1020 15 

Appendix  B  to  §1910.1020 15 

Definitions.  1910.1020(c) 11 

Employee  Information.  1910.1020(g) 14 

Preservation  of  Records.  1910.1020(d) 12 

Purpose.  1910.1020(a) 10 

Scope  and  Application.  1910.1020 11 

Trade  Secrets.  1910.1020(f) 13 

Transfer  of  Records.  1910.1020(h) 14 

Regulators,  use  of  in  gas  welding  and  cutting.  .350(d).(h)  177,  178 

Rescue  teams,  underground  construction.  .800(g)(5)  289 

Respiratory  Protection  .103.  1910.134  128-144 

AirQuality.  1910.1340) 133 

Appendices  A  -  D  to  1910.134 134-144 

De/initions.  .1910.134(b) 129 

Effective  dates.  1910.134(n) 134 

Excavations  .651(g)(l)(iii)  254 

Fit  testing.  1910.134(f) 131 

Identification  of  filters,  cartridges,  and  canisters.  1910.1 34(j)  1 33 
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Maintenance  and  care  of  respirators.  1910  .134(h) 132 

Medical  evaluation.  1910.134(e)  130 

Permissible  Practices.  1910.134(a)(1)  128 

Program  evaluation.  1910.134(1) 134 

Recordkeeping.  1910.134(m) 134 

Respirator  protection  program.  1910. 134(c)... 129 

Selection  of  respirators.  1910.134(d)  130 

Training  and  information.  1910.134(k) 133 

Underground  construction  .800(g)(2)  289 

Use.  1910.134(g)  132 

Welding  and  Cutting  .353(c)(3)  179 

Rigging: 

Cranes  and  Derricks  .550  237 

Hoists  and  Elevators  .550  237 

Materials  Handling  .251   159 

Ring  Buoys  .106(c)  144 

Rollover  Protective  Structures  (see  ROPS) 

Roof.  Roofing.  Brackets  .452(h)  205 

Roofing  work,  fall  protection  .501(b)(10).  (11)  219 

Roofs,  low-sloped  .501(b)(6)  218 

Ropes: 

Cranes  and  Derricks  .550  237 

Definition  .960(ee)  322 

Natural  and  Synthetic  251(d)  160 

Ropes.  Wire: 

Cranes  and  Derricks  .550  237 

Hoists  and  Elevators  .552   241 

Rigging  Equipment  .251(c)  159 

Suspension  .552(c)  241 

ROPS  (Rollover  Protection  Structures):  .1000.1003  323-327 

Coverage  .  1000(a).  (0  323 

Crawler  Tractors  .1001  323 

Dozers  .1001  323 

Graders  .1001  323 

Labeling  .1000(e) 323 

Loaders  .1001  323 

Performance  Requirements  .1001(f)  325 

Protective  Frames  .1002 327 

Remounting  .1000(d)  323 

Scrapers  .1001  323 

Test  Procedures  .1001(e)  323 

Vehicle  Weight  (Definition)  .100 1(g)  326 

Runways  (see  also  Passageways): 

Excavations  651(c).  0)  254,  255 

Guarding  .501(b)(6)  218 

Safety  Belts  (see  Belts.  Safety  and  Seat  Belts) 

Safety  Devices: 

Base-Mounted  Drum  Hoists  .553(a)(4)  242 

Can,  Safety  (Definition) .  1 550)  156 

Conveyors  555(a)(3)  242 

Hoists  and  Elevators  .552(b)(6)  and  (c)(9)  241 

Liquified  Petroleum  Gas  .153(d)  154 

Pneumatic  Power  Tools  .302(b)(8)  1 72 

Tire  Racks  600(a)(2)  243 

Safety  Factor: 

Definition  32(m)  10 

Suspension  Wire  Ropes  .552(c)(14)(iii) 241 

Safety  Fuses  .907  312 

Safety  Nets:  (see  Nets.  Safety): 

Safety  Straps  .959  320 

(see  Body  Belts.  Safety  Straps  and  Lanyards.  Belts. 
Safety  and  Belts) 

Fabrics  .959(b)  320 

Safe  Working  Loads  .252 169 

Table  H-19  (Safe  Working  Loads  for  Shackles).  .252  169 

Table  H-20  (Number  and  Spacing  of 

U-Bolt  Wire  Rope  Clips).  .252  169 

Salamanders.  Solid  Fuel  .154(d) 156 

Sanitation  .27.  .51.  .950(h)  9,  17,  316 

Compressed  Air  .803(k)   297 

Food  Handling  51(d)   17 

Temporary  Sleeping  Quarters  .51(e)  17 

Toilets  .51(c)  17 

Water  .51(a).  (b)  17 

Scaffolds  .450.454  197-208 

Access  .451(e)  201 


Aerial  lifts  .453 207 

Boatswains  Chair  .452(o)  205 

Bricklayers  Square  .452(e)  205 

Carpenters  Bracket  .452(g)  205 

Catenary  .452(r)  206 

Crawling  Boards  or  Chicken  Ladders.  A52[m)  205 

Elevating  and  Rotating  Work  Platforms.  .453  207 

Fabricated  Frame  .452(c)  204 

Fall  protection  .451(g) 202 

Falling  object  protection  .451(h)  203 

Float  (Ship)  .452(s)  206 

Form  .452(g)  205 

Horse  .452(f)   205 

Interior  Hung  ,452(t)   206 

Ladder  Jack  ,452(k)  205 

Ladder  trucks  .453(b)(1)  207 

Manually  Propelled  Mobile  .453  207 

Masons  .452 204 

Needle  Beam  452(u)  206 

Outrigger  ,452(i)  205 

Plasterer.  Decorators,  and  Large  Area.  .452(d)  205 

Ftole  .452(a)   204 

Pump  Jack  .452(j)  205 

Repair  Bracket  .452(x)  207 

Roofing  Bracket  .452(h)  205 

Single-point  Adjustable  Suspension.  .452(o) 205 

Step.  Platform  452(n)  205 

Stilts  .452(y)  207 

Stonesetters  .452(q)  206 

Suspension,  criteria  .451(d)  200 

Supported,  criteria  .451(e)  201 

Swinging  Stage.  2-Point  Suspension.  .452  204 

Training  .454  208 

Trestle  ladder  .452(n)  205 

Tube  and  Coupler  452(b)  204 

Tubular  Welded  Frame  (fabricated  frame).  .452(c)  204 

Window  Jack  .452(1)  205 

Screens.  Screening  .351(e).  .353(d) 178 

Compressed  Air  .803(m)   298 

Screw  Jacks  .305 174 

Seat  Belts: 

Earthmouing  Equipment  .602(a)(2)  243 

Motor  Vehicles  .601(b)(9)  243 

Shackles  and  Hooks  .251(f) 161 

Shafts  (see  Underground  Construction)  .800(o)(4) 292 

Shielding  .351(e)  178 

Battery  Rooms  and  Charging  .441(a)(5)   192 

Shipbuilding  and  Ship  Repairing  .30 10 

Ship  Scaffolds  .452(s)  206 

Shoring: 

Excavations  .652(c)  255 

Concrete  and  Concrete  Forms  .703(b)  272 

Signaling.  Signals  .201   158 

Crones  and  Derricks  .550(a)(4)  237 

Cranes  and  Hoists  .201(b)  158 

Flaggers  .201(a)  158 

Telephones  .803(c)  296 

Signs.  Accident  Prevention  .200  157 

Conveyors  .555(a)(7)  242 

Explosives  .902(h).  .903(m)  310 

Records  .803(d)  296 

Site  Clearing  .604  246 

Excavations  .651(a),  (j)  253,  254 

Fire  Prevention  .151(c)   146 

Skiffs.  Lifesaving  .106(d)  144 

Sleeping  Quarters.  Temporary  .51(e)  17 

Slings  .551(c)  240 

Smoking  .151(a)(3)  146 

Soil  classification  for  Excavations  .652(b).  (c). 

and  Subpl  PApp.  A  255,  256 

Spectacles  .102 127 

Splicing  .955(c)(7)(iii).  (d)(7)  318,  319 

Stairways  (see  also  ladders)  .1050.1052.  .1060  329,  332 

Demolition,  use  during  .851  307 

Spiral  stairways  .1051(a)(1).  .1052(b)(2)  329,  330 

Stairrails  and  handrails  .  1052(c)  330 
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/.inp.i.in,  -.ill.  .     11152(b)   330 

I  minim/  i.-ijiw.in.  nrs  .  1060  332 

SUndplpM   IBOfdjO)  14* 

Slr.-l 

/,.-,  i„„,    -'r<d    7f>2   275-276 

K.iii/-  Mb).    703(d)  271,272 

Removal  308 

Structural  Steel  iMembfy  .781  275 

Storage 

Demolition  B57  308 

Explasiivs  904  310 

mdoa   i.'ini.   152(b) 1*6 

LP  Gas  Containers  .  I53(|).  (k)  155 

Material*  //imdling  .250.  .953(c).  .957(0  139.  317, 

320 

Open  Vara".  151(c)  1*8 

Outdoor.  182(c)  1*7 

Static  Charges  .55101  240 

Stringing; 

Adjacent  to  Energized  Lines  .955(d)  318 

Deeneraind  Conductors  .955(c)  318 

Suspension  Scaffolds  .450.451.  .452(o)-(r).  (x).  .454  197-198, 

205-206, 
207,  208 

Tag  Lines  .551(c).  .955(oJ.  .955(b)(6HW  240,  317, 

318 

rags,  Accident  Prevention  .200(h) 157 

Com-eyors  .555(a)(7)  242 

Definition  .960(nn)  322 

Electric  Circuits.  Tagging  of  A 17  191 

Tanks.  Portable.  Flammable  and  Combustible 

Liquid  Outside  Storage.  .152(c)(4)  1*7 

Temporary  Buildings.  Fire  Prevention  .151(b)  146 

Threshold  Limit  Values  (TLVs)  .55(oJ  23 

Tire  Safety  Rack  .600(a)(2)  243 

Toeboards: 

Scaffolds  .451(h)  203 

Toilets  .5Jfc)  I7 

Tools.  Hand  and  Power  .300.305.  .951  171-174,  316 

Air  recefuers  .306  174 

Gmunding  .404(f)(7)(iv)  185 

Hand  .300.  .302.  .951(f)  171.  172. 

316 

Hotline  (Definition)  ,960(ee)  322 

Hydraulic  .951(0(3)  316 

Inspections  .951(d)(2)  316 

Lioe-Iine  .951(d)  316 

Measuring  Ropes  .951(e)  316 

Measuring  Tapes  .951(e)  316 

Pneumatic  .951(0(4)  316 

Portable  Electric  .951(0(2)  316 

Poicer-transmission  apparatus.  mechanlcaL  .307 174 

Switches  .951(0(1)   316 

Tests  .951ld)(l)  316 

Torches  .350(g)  178 

Toxic: 

Metals  (Welding.  Cutting  and  Heating).  .353(c)   179 

Presert'anX'e  Coatings  .354  180 

Training  and  Education  .21   9 

Transformers.  Electric  .4030)  and  (j).  and  .405(j)(5)  181,  182, 

188 

Transmitter  Towers  .550(a)(15)  237 

Transportation  Dept.  IDOT)  placards  for 

hazardous  materials,  retention.  .61  71 

Trenching  (see  Excavation)  .650.652  253-255 

Trucks: 

Industrial  .602(c)  244 


till  HIiilutHiii  602(a)(7)  244 

Tube  and  Coupler  Scaffolds   452(bl  204 

Welded  Frame  Scaffolds  (see  Scaffolds  (Fabricated  Frame)). 

I  II is 

Berlin  1990.143W:  1990.144(e) 556 

'ndtract  mechanisms.  1990.144(f) 555 

Induced  at  site  oj  administration  .  1990.144(b) 555 

s;„,i,raneous.  1990.143(e) 554 

Tunnels  and  Shafts  (see  Underground  Construction).  .800 289 

Underground: 

Insinuations  .651(b)  253 

Lines  .956  320 

Transportation  of  Explosives  .903  310 

Underground  construction: 

Access  and  egress  .800(b)  289 

Air  quality  .800(h).  (|)  289.  290 

Blasting  800(p)  292 

Checktn/Checkout  .800(c)   289 

Communications  .800(0   289 

Drilling  .800(q)  292 

Electrical  safety  800(s)  293 

Fire  prevention  and  control  .8001m}  291 

Haulage  .800(r)  293 

Hazardous  classifications  .800(h)  289 

Hazards  Instruction  and  notification.  .800(d).  (e)  289 

Hoisting  .800((g)(l).  (t)   289,  293 

Illumination  .800(1)  291 

Ventilation  .800(k)  291 

Welding  and  cutting  800(n)  292 

Underwater  Blasting  .912  313 

Vapors  (airborne  contaminants)  .55  23 

Variations  (relieO  .2 1 

Ventilation  .57  34 

Air  Quality,  underground  construction.  .800(k)   291 

Compressed  Air  ,803(i) 297 

Preseruatioe  Coatings  .354  180 

Temporary  Heating  Devices  .154(a)  156 

Welding  and  Cutting  .353  179 

Vests.  Buoyant  .106 i4* 

Vinyl  chloride  .  1 1 1 7.  1910.1017  377 

Voltage  (Definition)  .960(qq) 322 

Walkways  (see  Passageways  and  Runways) 
Wall: 

Openings,  guarding  501(b)(14)   219 

Removal  .854-.856  307-308 

Washing  Facilities  .51(f)  i7 

Waste  Disposal:  (see  Disposal). 
Water: 

Marine  Operations  .605  246 

Potable  .51(a)  17 

Supply  (for  Fire  Protection)  .150(b)  1*5 

Working  Over  or  Near .  106 1** 

Webbing.  Synthetic  (for  Slings)  .251(e) 160 

Welding  and  Cutting  .350.354 177-180 

Aerial  lifts,  standards  for  .453(b)(5) 208 

Electric  welders,  electrical  connection.  .406(c)  189 

Eye  Protection.  102(b)  127 

LPG  Containers  .153(b)  154 

Window  Jack  Scaffolds  .452(1)  205 

Windows.  Crane  Cabs  .550(a)(12)  237 

Wire  Ropes  (see  Ropes.  Wire). 

Wiring.  Temporary  .405  186 

Wood  Pole  Scaffolds  .451(b) 199 

Woodworking  Tools  .304  173 

X-ray  (see  Radiation). 
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Interpretation  Letters 


§§1904;  1904.35(b)(2)(iv) 

08/02/2004  -  OSHA  300  Log  requirements  versus  HIPAA  privacy 
requirements. 

Mr.  BUI  Kqjola 

Industrial  Hygienist 

Department  of  Safety  and  Health 

AFL-CIO 

815  Sixteenth  St..  NW 

Washington.  DC  20006 

Dear  Mr.  Kojola: 

Thank  you  for  your  February  27.  2004  letter  to  the  Occupational  Safety 
and  Health  Administration  (OSHA)  regarding  the  Injury  and  Illness 
Recording  and  Reporting  Requirements  contained  in  29  CFR  Part  1904. 
Your  letter  was  forwarded  to  my  office  by  Richard  Fairfax.  Director. 
Directorate  of  Enforcement  Programs.  The  Division  of  Recordkeeping 
Requirements,  within  my  Directorate,  is  responsible  for  the  administra- 
tion of  the  OSHA  injury  and  illness  recordkeeping  system  nationwide. 
Please  excuse  the  delay  in  responding  to  your  request. 

You  state  that  employers  are  claiming  they  must  remove  all  the  names 
from  the  OSHA  300  Log  before  providing  access  in  order  to  comply  with 
the  privacy  requirements  contained  in  the  Health  Insurance  Portability 
and  Accountability  Act  (HIPAA).  Specifically,  you  ask  OSHA  to  clarify 
the  recordkeeping  requirements  contained  in  29  CFR  Part  1904  vs. 
the  HIPAA  requirements. 

We  do  not  believe  that  HIPAA  provides  a  basis  for  employers  to  re- 
move employees'  names  from  the  Log  before  providing  access.  Even  if 
HIPAA  is  implicated  by  the  employer's  disclosure  of  the  OSHA  Log.  the 
statue  and  implementing  regulation  expressly  permit  the  disclosure 
of  protected  health  information  to  the  extent  required  by  law.  See  45 
CFR  164.512(a).  This  exception  for  disclosures  required  by  law  ap- 
plies here  because  the  Recordkeeping  rule  requires  that  employees, 
former  employees,  and  employee  representatives  have  access  to  the 
complete  Log.  including  employee  names,  except  for  privacy  concern 
cases.  See  29  CFR  1904.35(b)(2)(iv). 

Thank  you  for  your  interest  in  occupational  safety  and  health.  We 
hope  you  find  this  information  helpful.  OSHA  requirements  are  set  by 
statute,  standards,  and  regulations.  Our  interpretation  letters  explain 
these  requirements  and  how  they  apply  to  particular  circumstances, 
but  they  cannot  create  additional  employer  obligations.  This  letter 
constitutes  OSHA's  interpretation  of  the  requirements  discussed.  Note 
that  our  enforcement  guidance  may  be  affected  by  changes  to  OSHA 
rules.  Also,  from  time  to  time  we  update  our  guidance  in  response 
to  new  information.  To  keep  appraised  of  such  developments,  you 
can  consult  OSHA's  website  at  http://www.osha.gov.  If  you  have 
any  further  questions  please  contact  the  Division  of  Recordkeeping 
Requirements  at  (202)  693-1702. 

Sincerely, 

Keith  Goddard.  Director 

Directorate  of  Evaluation  and  Analysis 

Subpart  K— Medical  and  First  Aid 

§§1910. 151(b);  1910.1030(c)(2);  1926.50(c) 

05/25/2004  -  Training  and  designation  of  first  aid  providers  in 

general  industry  and  construction. 

Mr.  Murray  F.  "Buddy"  Buchanan.  Ill 
District  Safety  Engineer 
Commonwealth  of  Virginia 
Department  of  Transportation 
1401  East  Broad  Street 
Richmond.  VA  23219-2000 

Dear  Mr.  Buchanan: 

Thank  you  for  your  August  1 .  2003  letter  to  the  Occupational  Safety 
and  Health  Administration's  (OSHA's)  Directorate  of  Enforcement  Pro- 
grams (DEP).  This  letter  constitutes  OSHA's  interpretation  only  of  the 
requirements  discussed  and  may  not  be  applicable  to  any  questions 


not  delineated  within  your  original  correspondence.  You  requested  an 
official  federal  interpretation  on  the  applicability  of  1910.151(b)  and 
its  relevance  to  19 10. 1030.  Specifically,  you  wanted  to  know  whether 
an  employer  is  required  to  designate  employees  who  have  been  trained 
in  first  aid  to  be  first  aid  responders.  We  apologize  for  the  delay  in 
providing  you  a  response. 

The  answer  to  this  question  is  relevant  to  your  agency,  the  Virginia 
Department  of  Transportation,  whose  employees  are  State  workers 
who  perform  maintenance  and  construction  activities  on  state  high- 
ways. First,  we  will  discuss  first  aid  obligations  to  employees  engaged 
in  maintenance,  as  opposed  to  construction.  Maintenance  includes 
activities  to  keep  structures  in  good  condition  on  a  regular  basis, 
such  as  the  yearly  painting  of  lines  on  a  highway.  The  applicable  first 
aid  standard  for  maintenance  work  is  29  CFR  1910.151,  a  general 
industry  standard. 

29  CFR  1910.151(b)  provides  that  "In  the  absence  of  an  infirmary, 
clinic,  or  hospital  in  near  proximity  to  the  workplace  which  is  used  for 
the  treatment  of  all  injured  employees,  a  person  or  persons  shall  be 
adequately  trained  to  render  first  aid."  the  standard  does  not  require  an 
employer  to  designate  any  employee  to  render  first  aid.  The  standard, 
as  presently  worded,  does  not  explicitly  require  that  an  employee  or 
employees  be  both  trained  AND  required  by  the  employer  to  render 
first  aid.  OSHA  has  chosen  to  interpret  the  standard  as  imposing  a 
training  requirement  but  not  a  designation  requirement. 

As  you  noted  in  your  letter.  CPL  02-02-069  [formerly  CPL  2-2.69]  - 
Enforcement  Procedures  for  the  Occupational  Exposure  to  Bloodborne 
Pathogens,  Section  XIII.  A.3.C..  an  employee  trained  in  first  aid  and  iden- 
tified by  the  employer  as  responsible  for  rendering  medical  assistance 
as  part  of  his  or  her  job  duties  is  covered  by  the  bloodborne  pathogen 
standard.  Furthermore.  "lA]n  employee  who  routinely  provides  first  aid 
to  fellow  employees  with  the  knowledge  of  the  employer  may  also  fall 
de  facto,  under  this  designation  even  if  the  employer  has  not  officially 
designated  this  employee  as  a  first  aid  provider."  It  appears  from  your 
letter  that  some  of  your  employees  may  meet  the  de  facto  test. 

Employers  with  designated  first  aid  providers  are  required  to  offer  the 
hepatitis  B  vaccine  to  first  aiders  before  they  are  exposed,  unless  certain 
conditions  are  in  place.  The  conditions  which  allow  providing  only  post- 
exposure vaccination  of  first  aiders  are  covered  in  CPL  2-2.69,  Section 
XIII,  F.8..  CITATION  POUCY  FOR  FIRST  AID  PROVIDERS  (attached). 
With  respect  to  the  construction  work,  including,  but  not  limited  to. 
building  new  roads.  OSHA  does  interpret  the  construction  first  aid 
provision,  29  CFR  1926.50(c).  as  requiring  that  a  properly  trained  first 
aider  be  available  and  required  to  render  first  aid  as  needed.  It  should 
be  noted,  however,  that  the  bloodborne  pathogens  standard  does  not 
apply  to  construction  (see  CPL  2-2.69.  Section  XIII.  A.3.e.). 

As  you  know.  Federal  OSHA  has  jurisdiction  over  safety  and  health 
issues  affecting  private  and  federal  employees  and  does  not  cover 
Virginia  DOT  employee  safety  and  health.  As  one  of  the  states  with  its 
own  OSHA-approved  occupational  safety  and  health  plan,  the  Virginia 
Department  of  Labor  and  Industry's  Occupational  Safety  and  Health 
Program  (VOSH)  must  adopt  standards  identical  to,  or  at  least  as  ef- 
fective as,  the  federal  standards.  As  such.  VOSH  could  adopt  a  more 
stringent  interpretation  of  CFR  1 9 1 0. 1 5 1  (b)  than  that  of  Federal  OSHA. 
In  other  words.  VOSH  could  interpret  the  language:  "In  the  absence 
of  an  infirmary,  clinic,  or  hospital  in  near  proximity  to  the  workplace 
which  is  used  for  the  treatment  of  all  injured  employees,  a  person  or 
persons  shall  be  adequately  trained  to  render  first  aid"  to  mean 
that  the  employer  must  not  only  train,  but  also  designate  person(s) 
to  render  first  aid.  As  it  is  possible  that  the  VOSH  has  additional  or 
more  stringent  occupational  safety  and  health  requirements  relating 
to  your  specific  questions,  we  recommend  that  you  also  contact  that 
office  for  the  requirements  that  you  will  be  responsible  for  complying 
with.  You  may  contact  VOSH  at  the  following  address: 

Virginia  Occupational  Safety  and  Health 
Attn:  Glenn  Cox.  Director 
13  South  13th  Street 
Richmond,  VA  23219 
(804)  786-7776 
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Subpart  O — Motor  Vehicles,  Mechanized  Equipement, 
and  Marine  Operations 

§§1926.601  (b)(4);  1 926.601  (b)(4)(i);  1926.601(b)(4)(H); 

1926.602(a)(9)(H) 

05/27/2004  -  Equipment  reverse  signal  alarms  must  be  audible 

above  surrounding  noise  level. 

May  27 

Mr.  Richard  Holme* 
Safety  Department  Manager 
Aggregate  Industries 

1707  Cole  Boulevard.  Suite  100 
Golden.  Colorado  8040 1 

Dear  Mr.  Holmes: 

This  is  In  response  to  your  March  16.  2004.  letter  to  the  Occupational 
Safety  and  Health  Administration's  (OSHA)  Englewood  Area  Office  re- 
garding the  use  Of  a  reverse  alarm,  which  Is  being  manufactured  In  the 
United  Kingdom,  on  construction  sites.  The  alarm  uses  "white  noise" 
insir.nl  i>l  the  more  common  single-tone  alarm. 

We  have  paraphrased  your  question  below: 

Question:  Does  a  backup  alarm  that  uses  "white  noise"  Instead  of 
a  single  tone  meet  the  requirements  of  29  CFR  1 926.60 l(b)(4)(l)  and 
1926.602(a)(9)(ii)? 

Answer:  OSHA  is  generally  precluded  from  approving  or  endorsing  spe- 
cific products.  The  variable  working  conditions  at  job  sites  and  possible 
alteration  or  misapplication  of  an  otherwise  safe  piece  of  equipment  could 
easily  create  a  hazardous  condition  beyond  the  control  of  the  equipment 
manufacturer.  However,  where  appropriate,  we  try  to  give  some  guidance 
to  help  employers  assess  whether  products  are  appropriate  to  use  in 
light  of  OSHA  requirements. 

Title  29  CFR  1926.601(b)(4)  states: 

No  employer  shall  use  any  motor  vehicle  equipment  having  an  obstructed 
view  to  the  rear  unless: 

(i)  The  vehicle  has  a  reverse  signal  alarm  audible  above  the  surrounding 
noise  level  or: 

(ii)  The  vehicle  is  backed  up  only  when  an  observer  signals  that  it  is  safe 
to  do  so. 

Section  1926.602(a)(9)(ii)  states: 

No  employer  shall  permit  earthmoving  or  compacting  equipment  which 
has  an  obstructed  view  to  the  rear  to  be  used  in  reverse  gear  unless 
the  equipment  has  in  operation  a  reverse  signal  alarm  distinguishable 
from  the  surrounding  noise  level  or  an  employee  signals  that  it  is  safe 
to  do  so. 

These  provisions,  by  their  terms,  do  not  specify  that  a  reverse  signal 
alarm  be  of  the  single-tone  type.  However,  we  have  neither  the  data 
nor  the  resources  to  evaluate  whether  this  particular  device  would  be 
"audible  above  the  surrounding  noise  level"  as  required  by  the  stan- 
dard. If  it  does  meet  this  test  —  that  is,  provides  adequate  warning  to 
workers  in  the  path  of  the  vehicle,  and  to  workers  walking  towards 
the  path  of  the  vehicle  in  time  to  avoid  contact  -  it  would  complv  with 
§1926.601(b)(4). 

Sincerely, 

Russell  B  Swanson.  Director 
Directorate  of  Construction 

Subpart  L— Scaffolds 

§§1926.451;  1 926.452(w);  1910.1053(b)(8) 

05/27/2004  -  The  use  of  extension  cord  while  working  from  scissor 

lift;  requirement  to  secure  or  barricade  a  ladder. 

May  27.  2004 

Mr.  B.  Orr 

Address  Withheld 

Re:  Use  of  an  extension  cord  while  moving  a  scissor  lift:  requirement  to 
secure  or  barricade  a  ladder:  Part  1926  Subpart  L  (Scaffolds) 


1 1.  mi  Vlr.  Orr: 

llils  is  in  response  to  youi  lelti  i  dated  ret  dved  April  22.  2004.  to  the 
i  I.  c  ■  i|  i.  ■  I  i<  ,i  1. 1 1  S.ilri\  ,ii  ii  I  1 1.  -.  1 11 1 1  Administration  IOSI1A)   You  ask  .ilioni 
the  requirements  In  29  (  \\i  Part   l')2f>  regarding  the  use  of  an  airless 
pump  while  working  from  a  scissor  lift. 

VV.   hive  paraphrased  your  question  as  follows 

Question:  Scenario:  an  employee  was  using  an  airless  spray  pump  while 
working  from  a  scissor  lift.  An  extension  cord  connei  ted  the  pump  to  a 
power  source  on  the  opposite  side  of  the  room.  I  was  on  a  ladder  In  an 
area  between  the  scissor  lift  and  the  power  source.  When  the  scissor  lilt 
was  moved,  the  cord  moved  up  the  side  of  my  ladder  until  there  was  no 
more  slack  In  the  cord.  At  that  point  It  pulled  on  the  ladder  and  made 
il  tip.  causing  me  to  fall.  Do  OSHA  standards  prohibit  the  use  of  an 
extension  cord  while  the  scissor  lift  Is  In  the  air  or  moving? 

Answer:  There  Is  no  specific  OSHA  construction  standard  addressing 
the  use  of  extension  cords  while  working  from  a  scissor  lift.  Neither 
§1926.451.  "General  Requirements"  for  scaffolds,  nor  §1926.452(w). 
"Mobile  Scaffolds,"  addresses  this  issue. 

Note  that  §1926. 1053(b)(8)  states: 

I-adders  placed  in  any  location  where  they  can  be  displaced  by  workplace 
activities  or  traffic,  such  as  in  passageways,  doorways,  or  driveways, 
shall  be  secured  to  prevent  accidental  displacement,  or  a  barricade  shall 
be  used  to  keep  the  activities  or  traffic  away  from  the  ladder. 

Under  this  section,  where  It  Is  reasonably  foreseeable  that  a  workplace 
activity  could  displace  a  ladder,  the  ladder  must  be  secured  or  a  bar- 
ricade used  to  keep  "the  activities"  away.  However,  without  a  detailed 
description  of  the  area  in  question,  we  cannot  comment  on  whether  this 
provision  would  have  required  securing  the  ladder  or  placing  barricades 
in  the  scenario  you  describe. 

If  you  need  additional  information,  please  contact  us  by  fax  at:  U.S. 
Department  of  Labor.  OSHA.  Directorate  of  Construction.  Office  of  Con- 
struction Standards  and  Guidance,  fax  #  202-693-1689.  You  can  also 
contact  us  by  mail  at  the  above  office.  Room  N3468.  200  Constitution 
Avenue.  N.W..  Washington.  D.C.  20210.  although  there  will  be  a  delay 
in  our  receiving  correspondence  by  mail. 

Sincerely. 

Russell  B.  Swanson,  Director 
Directorate  of  Construction 

Subpart  L — Scaffolds 

§§1 926.451(g);  1926.451(g)(1) 

09/14/2004  -  Fall  protection  requirements  for  employees  working 

from  a  slide-out  extension  of  a  scissor  lift  platform. 

September  14.  2004 

Mr.  Dennis  Vance 
Dennis  Vance.  LLC 
711  Low  Gap  Road 
Princeton.  WV  24740 

Re:  Is  a  fall  arrest  system  required  when  work  is  done  on  a  slide-out 
deck  of  a  scissor  lift? 

Dear  Mr.  Vance: 

This  is  in  response  to  your  e-mail  dated  April  25.  2004.  to  the  Occupa- 
tional Safety  and  Health  Administration  (OSHA). 

We  have  paraphrased  your  question  as  follows: 

Question:  Scenario:  A  worker  is  on  the  platform  of  a  scissor  lift,  pro- 
tected from  falls  by  a  guardrail  system  in  accordance  with  §1926.451(g). 
The  worker  then  leaves  the  protection  of  the  guardrail  system  and  steps 
onto  a  slide-out  extension  of  the  scissor  lift's  platform.  Is  an  additional 
fall  protection  system  required  when  work  is  done  on  the  slide-out  deck 
of  the  scissor  lift? 

Answer:  Section  1926.451(g)(1)  requires: 

Each  employee  on  a  scaffold  more  than  10  feet  (3.1  m)  above  a  lower 
level  shall  be  protected  from  falling  to  that  lower  level.  Paragraphs  (g)(  l)(i) 
through  (vii)  of  this  section  establish  the  types  of  fall  protection  to  be 
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provided  to  the  employees  on  each  type  of  scaffold  .  .  .  (vii)  For  all  scaf- 
folds not  otherwise  specified  in  paragraphs  (g)(l)(i)  through  (g)(l)(vi)  of 
this  section,  each  employee  shall  be  protected  by  the  use  of  personal 
fall  arrest  systems  or  guardrail  systems  meeting  the  requirements  of 
paragraph  (g)(4)  of  this  section. 

We  also  explained  in  a  July  21,  1998.  letter  to  you  that: 

[Wlhen  working  from  an  elevated  scissor  lift  (ANSI  A92.6  series),  a 
worker  need  only  be  protected  from  falling  by  a  properly  designed 
and  maintained  guardrail  system.  However,  if  the  guardrail  system 
is  less  than  adequate,  or  the  worker  leaves  the  safety  of  the  work 
platform,  an  additional  fall  protection  device  would  be  required. 
(Emphasis  added.) 


Under  the  terms  of  the  standard,  a  worker  on  the  scissor-lift  platform 
must  be  protected  by  either  a  guardrail  system  or  personal  fall  arrest 
system.  So.  the  worker  on  the  slide-out  platform  must  be  protected 
by  either  a  guardrail  system  or  a  personal  fall  arrest  system. 

If  you  need  any  additional  information,  please  contact  us  by  fax  at: 
U.S.  Department  of  Labor.  OSHA.  Directorate  of  Construction.  Office 
of  Construction  Standards  and  Guidance,  fax  #  202-693-1689.  You 
can  also  contact  us  by  mail  at  the  above  office.  Room  N3468.  200 
Constitution  Avenue.  N.W..  Washington.  D.C.  20210.  although  there 
will  be  a  delay  in  our  receiving  correspondence  by  mail. 
Sincerely. 


Russell  B.  Swanson.  Director 
Directorate  of  Construction 


